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LOI CAM DPOAN

T6i cam doan ddy 14 cong trinh nghién ctu cua toi. Cac so liéu, két qua néu
trong luan &n 1a trung thuc va chua timg dugc ai cdng bd trong bét ky cong trinh nao
khac.

Tac gia luan an

Pham Thi Hong Hai



LOI CAM ON

Trong sudt thoi gian nghién ctru t6i da ludén nhin duoc sy hudng dan va hd trg
tan tinh cua tap thé quy thay co, cac co quan, don vi, ¢4 nhan. Téi xin dugc bay to long
biét on sau sic t4i:

- Ban Giam hiéu, Phong Pao tao Sau dai hoc, Khoa N6ng hoc Truong Pai hoc
Nong Lam, thanh phd H6 Chi Minh.

- TS Pham Hong Puc Phude va TS V6 Thai Dan 1a ngudi hudng dan khoa hoc.

- Qui thay ¢ trong Hoi dong huéng dan khoa hoc cho Nghién citu sinh

- Lanh dao va tap thé So Gio duc va Pao tao Lam Pong.

- Vién nghién cttu khoa hoc Tay Nguyén tai Pa Lat; Trung tdm phan tich, Vién
nghién ciu Hat nhan Da Lat.

- Gia dinh va ban be.

D3 hudng dan, gitp d&, dong vién va déng gop nhiéu y kién quy bau cho toi

trong qua trinh thuc hién va hoan thanh luan an nay.

Tac gia luan an

Pham Thi Hong Hai



TOM TAT

“Nghién ciru anh hwéng cia loai, liéu lwong phan kali va mét sé ky thuat
so' ché @én chat lwong hat ca cao thanh pham”. Luin an tién si noéng nghiép,
nganh Khoa hoc cay trong, Pai hoc Nong Lam Tp Ho Chi Minh, Viét Nam.

Muc tiéu cua luan &n nay 1a nghién ctiu anh huéng cua phan bon kali dén ham
luong dudng trong com nhay hat ca cao va mot sé bién phap ki thuat so ché hat nham
gop phan hoan thién quy trinh canh tac va ché bién hat ca cao dat chat lugng cao.

Noi dung cua luan &n gém cé: (i) Diéu tra vé hién trang canh tac va chit luong
hat ca cao cua mét s6 viing trong ca cao nhiéu ¢ Viét Nam, (ii) Nghién ciru anh huong
cua loai, liéu luong phan bon kali dén ham luong dudng trong 16p com nhay hat ca cao
tuoi va nang sudt trai cua cdy ca cao ¢ giai doan kinh doanh, (iii) Phan 1ap nam men tir
khoi 1 hat ca cao Ién men tu nhién, (iv) Chu dong bd sung cac dong nam men da dugc
phan 1ap tir khdi u hat ca cao ty nhién vao cac khdi u 18n men hat véi muc tiéu xac
dinh loai nam men thich hop nham timg budc kiém soat qua trinh 1én men hat ca cao
chat luong, (v) Chi dong giam ham luong dudng trong com nhay trudc khi 18n men
bang phwong phap ép khdi hat dé loai b6t dich com nhdy nham giam luong dudng
tham gia vao qua trinh 1én men hat kéo theo giam lugng acid hinh thanh trong qua
trinh 1én men dé giam chua cho hat thanh pham, (vi) Nghién ciru cai tién mot so bién
phap ky thuat 1am khd hat ca cao d 1én men theo huéng giam lugng acid ton du cho
hat thanh pham, (vii) D& xuét cai tién quy trinh san xuat ca cao chat luong tai Viét
Nam.

Két qua diéu tra hién trang canh tac va chit lwong hat ca cao & mot sé ving
trong ca cao nhiéu & Viét Nam cho thiy céc giéng ca cao nong dan dang trong phan
I6n ¢6 ngudn gbce rd rang, c6 tiém ning ning suét cao tir 2 - 5 tan hat kho/ha, nam, c6
kha ning thich nghi rong véi nhiéu ving tho nhudng, khi hau caa Viét Nam nhung kha
nang khang sau bénh nhat 1a bénh théi qua do Phytophthora kém nhung nguoi trong
ca cao chi str dung thudc trir sdu bénh khi ty 1& cay bi nhidm sau bénh xuét hién tir muc
d6 phd bién dén rat phd bién ma khéng &p dung bién phap phong ngira sau bénh vi vay
anh huong do sdu bénh giy ra dén ning suit cdy trong thuong cao. Mit khac, da sb

ndng ho dién tich canh tac nho 1¢, mic dau tu cia dudi ngudng yéu cau cua cay dan



dén ning sut thyc té thap hon ky vong ning suét cua giong.

Mot s6 chi tiéu chat luong hat ca cao nhu sé hat/100g, ty 18 hat Ién men, ngang
ngtra Véi hat ca cao ctia Ghana nhung hat ca cao Viét Nam c6 vi chua (pH < 5,0), huong
ca cao thap do d6 gia tri throng mai cua hat ca cao Viét Nam trén thi truong quéc té c6
phan thua kém cac nudc san Xuat ca cao chat luong mot cach tu nhién.

B6n phan sunfate kali cho cay ca cao & thoi ky kinh doanh, liéu lugng bon 360
kg K,O/ha/nam ddi voi cay ca cao trong trén dat FRr; 460 kg K,O/ha/nam cho cay ca
cao trong trén dat Ach (trén nén phan bon 297 kg N, + 209 kg P,Os/ha/nam) cho ham
luong dudng trong 16p com nhay cuaa hat thip hon va ning suit hat cao nhat.

B& sung nAm men Saccharomyces cerevisiea, mat do 1,5 x 10*° CFU/g (250
mg/kg hat ca cao tuoi) ngay tir khi bat dau qué trinh 18n men hat, cho hat ca cao thanh
pham (dd dugc lam kho dén 7% do am) c6 gia tri pH dat 5,34.

Ap dung bién phap k¥ thuat ép loai bot dich com nhay hat tuoi (13 - 16% tong
trong lwong khéi hat) truge khi 18n men tly thudc hat ca cao dugc thu hoach & mia
kho hay muia mua, cho hat ca cao thanh pham (da duoc 1am kho dén 7% do am) cé gia
tri pH tu 5,45 - 5,56.

Lam kho hat bang phuong phap phoi 30 kg/m? trén gian phoi ¢6 lu6i che c6 do
che phii 60% cho dén khi do am hat giam xudng con 7% thi hat thanh pham c6 pH dat
5,51, cao hon so vé6i phoi khéi lugng hat 10; 20 kg/m? trén gian phoi c6 ludi che c6 do
che phu 50% hoic phoi truc tiép dudi anh sang mat troi.

Ap dung bién phap ky thuat ép loai bst dich com nhay vai khéi luong ép 13%
va 16% tong trong lugng khoi hat, tién hanh 1én men va lam kho hat bang phuong
phap siy & nhiét 6 50°C, hat thanh pham c6 pH dat 5,56 va 5,35 cao hon khi sdy ¢
nhiét do 60°C va 70°C.

Khi hat duoc 1am kho cham, luong acid lactic va acid acetic ton du trong hat c6
diéu kién thoét ra ngoai vo hat va bay hoi (acid acetic), pH hat ting, hat ca cao s& giam
chua khi dugc sir dung lam nguyén liéu san xuét chocolate.

Nghién ctru nay 1a co so khoa hoc c6 v nghia thyc tién quan trong trong viéc cai
tién ky thuat cham soc, so ché hat ca cao chat luong tai Viét Nam. Ty thudc vao muc
tiéu ciia ngudi stir dung hat ca cao nguy@n lidu ma nguoi trong va so ché hat c6 thé &p

dung toan bo hoic mot phan quy trinh cai tién nay, trong d6 can luu y dén phuong



phap bon phan dé dat hiéu qua cao nhat (bon nhiéu lan vao cac giai doan sinh truéng
phét trién cia ciy trong nam, két hop véi ngudn nude tudi va lap phan). Can chl y st
dung thuéc phong sau bénh nhat 1a phong bo xit mudi va Phytophthora vao mua mua
khi d6 4m moi trudng cao dé tranh phat sinh thanh dich anh huéng dén ning suit cay

tréng.
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SUMMARY

Effect of Potassium (formula and quantity) and post-harvest technologies
on quality of fermented dried cocoa beans. Dissertation in Crop Science, Nong
Lam University, Ho Chi Minh City Vietnam.

The objective of this thesis is to investigate the effect of potassium fertilizers on
sugar content in cocoa mucilage and finding out post-harvest technologies of cocoa
beans to improve the cultivation and processing of high-quality cocoa beans in
sustainable development.

The content of the research included (i) Conducting a survey on current cocoa
development situation and cocoa quality on some main cocoa growing areas in
Vietnam, (ii) Studying effects of types of Potassium, different quantities of Potassium
on the content of sugar in cocoa pulp and the crop productivity of cacao, (iii) Yeast
isolation from naturally fermented heaps of cacao beans, (iv) Actively adding yeast
was isolated from naturally fermented heaps of cacao beans in the process of
fermentation to identifying the right yeast spieces as important step in controlling good
cocoa fermentation, (v) Actively reduce the sugar content in the cocoa pulb before
fermentation by pressing bean method to remove a part of the mucus in order to cut
down the weight of beans before fermention, limited acid formed in the fermentation,
(vi) finding out technical measurements which keep the content of acid left in dried
beans to a minimum to dry cacao beans, (vii) Improving quality process of producing
cacao in Vietnam.

Results of the survey on cultural practices and bean quality in some main cocoa
planting areas showed that the planting materials are indentified and certified and
having potential yield from 2 - 5 tons of dry bean/ha/year. These cocoa clones adapt
well on different agroecosystem in Vietnam. However, the resistance of these clones to
pests and diseases, especially Phytophthora palmivora is not clear. As consequence,
lost from pests and diseases is high, thus affected to potential yield. Furthermore, most
farmers grow cocoa on small areas, nutrition for cocoa is not enough, most of cocoa
farmers are poor ones. In reality, the yield of cocoa is low.

Some bean parameters such as bean count/100 g, brown bean are the same as
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compared with the ones of Ghana. However, acidity of Vietnamese beans in Vietnam
is high (pH < 5.0) and low cocoa note. So, cocoa bean can not be sold with premium
price.

Fertilizing Potassium sulfate with the dosage of 360 kg of K.,O/ha/a year for
production stage cocoa planted on red basaltic soil, Potassium sulfate with the dosage
of 460 kg of K,O/ha/a year for production stage cocoa planted on old alluvium gray
soil (as well as supplying 297 kg of Ny/ha/a year and 209 kg of P,O./ha/a year for all
experiments) lead to the lower content of sugar in cocoa pulp and the highest
productivity.

Supplying Saccharomyces cerevisiae in pastry with the density of 1,5 x 10%°
CFU/g (250 mg/kg fresh cocoa seeds) from the beginning of the fermentation led to
dried cacao bean product (humidity of 7%) with pH 5.34.

Pressing cocoa to remove the juice (from 13 to 16% of total initial weight)
before fermentation (depending on the cocoa beans harvested in the dry or rainy
season) resulted in pH value of 5.45 - 5.56.

Beans sun dried with the thickness 30 kg/m? on raising platform and cover with
shade cloth to prevent 60% of direct sunlight until the humidity of cocoa beans 7%
resulted in pH of 5.51 which was higher than the ones 10 - 20 kg/m?, shading 50% or
direct sunlight.

Pressing cocoa to remove the juice (from 13 to 16% of total initial weight)
before fermentation with drying in oven at 50°C, beans had pH of 5.56 and 5.35 which
was higher than the ones dried at 60°C and 70°C.

When beans were dried gradually, the amount of acid residue in the dried seeds
went out and evaporated (acid acetic), high pH means low acid residue in the beans
when making chocolate.

The research is scientific basics which is practically significant in improving
quality process of producing cacao in Vietnam. According to the aim of using cacao
nuts, farmers who grow and have post-harvest technologies cacao beans could apply
the whole process or part of the process. It's neccessary to use chemical fertilizer
effectively (adding chemical fertilizer many times a year according to different stages

of growth and development, along with watering and covering the fertilizer with soil).
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Using medicine for preventing cacao trees from stinkbugs and Phytophthora in rainy
season whose humidity in the environment is high should be noteworthy to stop

outbreak of epidemic which is bad for crop productivity.
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MO PAU

Ca cao la cay cdng nghiép nhiét dsi, co thé trong duoc trén nhiéu loai dat khac
nhau nhu dat do, dat xam, dat phu sa ¢, dat cd thanh phan co gi6i trung binh d&én nhe. O
Viét Nam, ca cao chu yéu duoc trdng ¢ Tay Nguyén, Mién Pong Nam bo, Pong bang
Séng Curu Long va ca ving Duyén hai Mién Trung. Cha truong chung ctia nha nuéc
trong van dé da loai hoa cay trong, vat nudi va chuyén doi co cu cay trong nham ting
tinh bén viing trong canh tac ndng nghiép, pha v thé doc canh nhiéu rai ro da tré thanh
mét thuan loi to 16n cho su phat trién dién tich trong ca cao.

Trén thé gisi hién nay, nguén nguyén liéu ca cao dang trd nén khan hiém do mot
s6 nudc san xuat ca cao 16n vi nhiéu ly do bat 6n trong kinh té chinh tri nhu Bo Bién
Nga (nudc san Xuit ca cao 16n nhat thé gidi) bi giam san luong khoang 38%, Ghana
giam 19% trong khi nhu cau str dung ca cao tiép tuc tang dan dén tinh trang cung khdng
da cau. Nhiéu nha ché bién ca cao da huéng sang tim ngudn cung thay thé tir cac nudc
Pong Nam A, noi cy ca cao van duoc coi la cdy trong mai va dang trén da phat trién
manh mé. Py 1a co hoi cho Viét Nam phat trién dién tich va san luong ca cao. Trong
muc tiéu xay dung va phat trién mot cach bén virng nganh ca cao, ngoai van dé cai thién
nang suat va kha nang chéng chiu déi voi cac yéu té méi trudng thi van dé chat luong
cling luon duoc dit 1én hang dau vi ca cao la nguyén liéu 1am chocolate, mét trong
nhitng san pham banh keo doi hoi sy tinh té cua chat lwong nguyén lidu ciing nhu k¥
thuat ché bién. Theo Cargill (2010), hat ca cao Viét Nam c6 tiéu chuan vé sé hat/100 g
dat tiéu chuan quéc té (< 100 hat), ti 1¢ hat chai xam, ti & thanh phan chat béo ngang
ngtra vai hat ca cao cua Ghana, Indonesia va Bo bién Nga (1a nhitng nuéc 6 chét lugng
ca cao noi tiéng thé gisi). Tuy nhién chi tiéu vé d6 pH cua hat ca cao Viét Nam lai twong
d6i thap (pH < 5,0) 1am cho hat ca cao thanh pham c6 vi chua nén gia ban trén thi
truong quoc té thap hon cac nuéc khac. Viéc cai thién nhiam nang do pH doi hoi phai ¢6
nhitng tim hiéu can k& nguyén nhan gbc caa hién tuong nay. Xuat phat tir cac Iy do trén,
dé tai “Nghién ctu anh hudng cua loai, liéu lugng phan kali va mot sé ky thuat so ché
dén chat lwong hat ca cao thanh pham” dugc thuc hién nham muyc dich giam d6 chua
cho hat sau 1én men, gép phan vao viéc nang cao chat luong hat ca cao Viét Nam, tir 6

xay dung san pham néng nghiép méi theo huéng bén virng vai sic manh canh tranh



cao.
1. Tinh cép thiét caa dé tai

Chat lugng hat ca cao thanh pham lién quan dén cac yéu t6 quan trong d6 1a
phai c6 céc loai gidng ca cao tét; phai thuc hién dang k¥ thuat canh tac va dic biét 1a
ki thuat so ché hat ca cao (i 1én men va lam kho) dam bao. Lam dung k¥ thuat a lén
men la cuc ky quan trong dé c6 dugc hat ca cao chat luong.

Huong vi chocolate chi ¢c6 duoc khi hat ca cao da trai qua qua trinh 1én men do
d6 hat ca cao chét luong dong nghia véi hat ca cao 1én men dung k¥ thuat. L&én men ca
cao 1a qua trinh chuyén héa duong trong 16p com nhay bao quanh hat thanh ruou va
sau d6 13 thanh acid. Acid sau khi hinh thanh s& tham vao nhan hat thuy phan protein
thanh cac acid amin. Nhu vay nguyén nhan chinh cta do chua hat la tir viéc 1én men
duong dé chuyén hda thanh acid thong qua hai qué trinh: 18n men yém khi (duong
chuyén hoa thanh ethanol) va 1én men héo khi (rwou chuyén héa thanh acid). Khi ham
luong duong trong 16p com nhay cao din dén qué nhiéu acid hinh thanh 1am cho hat
qué chua sau khi 1én men. Do d6 kiém soat duong & 16p com nhay 12 kiém soét duoc
phan co ban ¢ do chua hat sau khi 1&én men. C4c thi truong hap din mua ca cao gia cao
nhu Nhat Ban, Chau Au déu yéu cau hat ca cao sau khi 1én men it chua (pH > 5,3) voi
gia chénh léch 200 - 300 USD/tan so véi gia thi truong.

Ca cao Viét Nam c6 pH chi dat 4,7 - 5,0 nén c6 vi chua. Néu giam d6 chua
nguyén liéu bang cach kiém hoa trong qué trinh san xuat chocolate thi phai s dung
hoa chat d6 13 diéu ma nguoi tiéu ding e ngai dan dén han ché sir dung san pham. Viéc
nghién citu mot s6 bien phép k¥ thuat giam ham lugng duong trong 16p com nhay hat
ca cao tuoi thong qua k¥ thuét canh tac (ché do phan bén); xu ly hat khong dung hoa
chat giai doan 1én men va lam kho hat dé tang pH, giam chua cho hat ca cao thanh
pham Viét Nam 1a van dé rat cap thiét hién nay caa nganh ca cao Viét Nam nham
huéng t6i ting gia tri thuong mai, bao vé stc khoe nguoi tiéu dung dong thoi ting
thém loi nhuan cho nguoi san xuat.

2. Muc tiéu tong quét

Nghién ctiru anh huong cua phan kali dén ham luong dudng trong com nhay hat

ca cao va mot sb bién phap ki thuat so ché hat nham gop phan hoan thién quy trinh

canh tac va ché bién hat ca cao chét lugng cao.



3. Muc tiéu cu thé

- Xac dinh duogc hién trang canh tac va mot s yéu té lién quan dén chat luong
hat ca cao tai mot s6 ving trong ca cao nhiéu cua Viét Nam.

- X4c dinh duoc loai va liéu lugng phan bén kali thich hop dé ham lwong dudng
trong 16p com nhay hat ca cao twoi & mic thap dong thoi van dam bao ning suét cho
cay.

- X4c dinh duoc chung nAm men bé sung vao khéi u hat ca cao ngay khi bét dau
quéa trinh 1én men c6 tac dung thuc day giai doan Ién men yém khi hinh thanh nhiéu
ethanol sau d6 1a acid acetic ddng thoi giam lwong acid lactic hinh thanh tir d6 han ché
luong acid lactic ton du trong hat thanh pham 1am cho hat bét chua.

- Xac dinh duogc ty 1& ép dich com nhay phu hop nhat trugc khi cho hat vao
thing 0 1én men dé giam luong duong tham gia vao qué trinh chuyén hoéa hinh thanh
acid nham giam chua cho hat thanh pham.

- Xac dinh duoc thong sé pht hop cho qua trinh 1am khé hat bing phuong phép
sy hat va diéu kién cy thé cho qua trinh 1am kho hat bang phuong phap phoi hat.

- P& xuit cai tién quy trinh canh tac va quy trinh cdng nghé sau thu hoach hat
cho ca cao ¢ Viét Nam.

4. Giéi han nghién cau

Thi nghiém khao sat hién trang canh tac tai ndng ho va mot sé yéu tb lién quan
dén chat lugng hat ca cao chi thuc hién trén ba ving thudc ba khu vuc trong nhiéu ca
cao ¢ Viét Nam 1a Bong Nai (khu vuc Pong Nam Bo), Dak Lik (Tay Nguyén) va Bén
Tre (Pong bang S6ng Ctu Long).

Thi nghiém ddng rudng thuc hién déi véi cay ca cao trong trén hai loai dat l1a
dat dat FRr & huyén Di Linh, tinh Lam Pong va dat Ach & huyén Trang Bom, tinh
Pong Nai.

Phan 1ap nAm men tir khéi u hat ca cao 1én men ty nhién cua Cong ty TNHH ca
cao Trong Ptic, huyén Tan Pha, tinh Pong Nai.

B4 sung ting loai ndm men riéng ré vao cac khi hat ngay khi bat ¢au qua trinh
1én men, do diéu kién vé thai gian va kinh phi nén khéng thuc hién viéc xac dinh mat
d6 cua céac loai ndm men b sung vao khéi u theo thoi gian 1&n men.

5. Y nghia khoa hoc va thuc tién cia dé tai nghién ciu



Két qua dat duoc cua dé tai dong gop cu thé vao viéc nang cao chit luong hat
ca cao thanh pham: Thang qua kiém soat lugng dudng & 16p com nhay bang bién phap
ndng hoc va ky thuat so ché dan dén pH hat kho ting 1én nham giam chua cho hat
thanh pham tir d6 ting gia tri hat thvong pham; Gop phan vao viéc hoan thién quy
trinh trong va so ché hat ca cao.

6. Poi twong nghién ciu

Loai, liéu Iwong phan kali va k¥ thuat so ché anh huong dén chat lugng hat ca
cao thanh pham.

7. Pham vi va dia diém nghién ciru

Thi nghiém déng ruong dugc thuc hién trén vuon ca cao 7 nim tudi, trong
thuan, nhém giéng Trinitario.

Dia diém thuc hién thi nghiém dong rudng va 1én men dugc tién hanh tai tinh
Lam Pong va tinh Bong Nai.

Thi nghiém phan 1ap nim men tir khdi u hat ca cao tu nhién duoc thuc hién tai
Vién Nghién ciru Khoa hoc Tay Nguyén, Da Lat.

Giai trinh tu gen dé dinh danh nim men duoc thyc hién tai Cong ty TNHH
Dich vu va Thuong mai Nam khoa TP.HCM.

Thi nghiém nhan sinh khéi nAm men dudi loai bot nhio (paste) dugc thuc hién
tai vuon ca cao huyén Tan Phd, tinh Dong Nai.

Thi nghiém ép hat va bo sung ndm men vao khdi u dugc thuc hién tai Cong ty
TNHH ca cao Trong Btrc, huyén Tan Phi, tinh Bong Nai.

Céc thi nghiém lam khé hat dugc thyc hién tai Truong Cao dang Cong nghé va
Kinh té Bao Loc va Cong ty TNHH ca cao Trong Duc, huyén Tan Phd, tinh Dng Nai.

Thai gian thuc hién dé tai nghién cau: T nam 2012 - 2016
8. Péng goép méi cia dé tai

- Panh gia duoc tac dong cua loai, lidu lwong phan kali anh huéng dén ham
lugng duong trong 16p com nhay hat ca cao tuoi, tir d6 c6 thé kiém soat ham luong
duong tich lily trong com nhay hat ca cao théng qua qua trinh canh tac.

- Xac dinh dugc mot s6 chung nAm men tham gia vao qua trinh 1&n men hat ca
cao tu nhién.

- X4c dinh dugc chung nAim men Saccharomyces cerevisiae tham gia vao qué



trinh 18n men hat ca cao la tét nhat cho muc tiéu chit luong: pH hat cao hon ddi
chang, han ché su hinh thanh acid lactic, tong lwong acid ton du trong hat thanh pham

khéng qua cao.



Chuong 1
TONG QUAN TAI LIEU

1.1. So' lwgc vé cay ca cao

Cay ca cao (Theobroma cacao L.) c6 ngudn géc tir cac luu vuc sdng Amazon
va dugc trong phd bién & noi nay tir hon 500 nam truéc (Braudeau, 1984). Mdi tréi ca
cao chira 30 - 40 hat ca cao twoi ndm trong lép com nhay rat giau dudng 18n men nhu
glucose, fructose, sucrose va c6 do pH thap 3,0 - 3,5 chu yéu la do su c6 mat cua acid
citric. Hat ca cao 1a nguyén liéu chinh cua san xuéat chocolate (Ardhana va Fleet,
2003).

Hién nay c6 ba viing chinh trén thé giéi trong ca cao 1a Nam My (Brazil, Ecuador),
Tay Phi (Bo bién Nga, Ghana, Cameroon, Nigeria) va Pong Nam A (Indonesia, Malaysia.
V6i dic tinh chiu rgp nén ¢ Viét Nam, ca cao cd thé trong xen duoc véi nhiéu loai cay trong
cO gid tri kinh té khac nhu dira, diéu, sau riéng, chudi, nhan, cam gop phan ting thém thu

nhap cho nguai dan trén cung mot dién tich canh téc.

R = AT

Hinh 1.1. Cay ca cao Theobroma cacao L

Phan loai: Cay ca cao thuoc Gidi Plantea, Bo Malvales, Ho Sterculiaceae, Chi
Theobroma, Loai : ¢6 hon 20 loai nhung chu yéu 1 Theobroma cacao L. Phan loai:
Criollo, Forastero, Trinitario, Nacional.

1.2. Yéu cau sinh thai ciia cay ca cao
1.2.1. Yéu céu vé khi hau thoi tiét caa cay ca cao

Ca cao c6 thé tréng ¢ ving dong bang hay cac ving c6 cao d6 < 800 m so Vi
muc nudc bién, trén cac ving ¢ lugng mua khoang 1.500 - 2.000 mm/nim. Cay ca
cao thich nghi tét & nhiét do téi da 1a 30 - 32°C va nhiét do tdi thiéu [a 18 - 21° C. Cay
bi thiét hai nghiém trong & nhiét d6 nhé hon 10°C. Am d6 thich hop cho ca cao khoang


http://vi.wikipedia.org/wiki/Malvales
http://vi.wikipedia.org/w/index.php?title=Theobroma&action=edit&redlink=1

70 - 80%. Ca cao dac biét sinh truong phat trién tot trong diéu kién che bong (do che
pha 30%).

Bang 1.1. biéu kién thoi tiét thich hop cho trdng cay ca cao

Chi tiéu Dic diém
_ Nhiét do thap nhat: 18 - 21°C
Nhiét 3o ) .
Nhiét do cao nhat: 30 - 35°C
1.500 - 2.500 mm mdi nim. Cung cip nudc cho cay 1a can thiét néu
Luong mua . 3 L ia , .
2 hoac nhiéu thang lién tuc c6 lugng mua it hon 50 mm.
Do am 100% trong thoi gian ban dém 70 - 80% trong thoi gian ngay
Do cao Du6i 300 m. C6 thé 1én dén 1300 m & cac ving xich dao.
Cay giéng con tré yéu cau che bong 50%. Che bong nhiéu hon c6
thé 1am giam ning suét cdy truang thanh.
Khéng thich nghi vai ving c6 gi6 thoéi manh va lién tuc. O nhiing
Gio khu vuc nay can trong cay chan gié hoac trong xen véi céc loai cay

khac dé ngan rung la

Alvim (1977); Minifie (1980); Wood va Lass (1985)
(Trich dan boi Dircks, 2009)
Trong qué trinh phat trién trai, luong mua thap c6 thé din dén ham luong bo
thap, nhiéu hat nho, vé hat day. Trong qua trinh sau thu hoach, ché bién ma luong mua
thip c6 thé kéo theo l6p com nhay it, 1én men tdt, say nhanh, it hat ca cao bi méc
(Lambert, 2010).
1.2.2. Yéu cau vé thé nhudng cia cay ca cao
Ca cao thich hop véi nhiéu loai dat khac nhau, dat cat, dat phu sa ven song, dat
trén céc trién doc va ca trén dat nghéo dinh dudng nhung co béng che va gan nguon
nuée. Ca cao sinh truéng va phat trién tét nhat voi dat co do pH trong khoang 5,5 -
6,7, dat phai dam bao kha nang thoat nuéc tot, Iop dat mat sau>1,5m;tile C: N >9,
hon 50% cat, 20% bun hoidc 40% dat sét. C6 thé phat trién trong dit nghéo vai viéc bd
sung phan bon (Alvim, 1977, Minifie, 1980; Wood va Lass, 1985). O nudc ta ca cao
thuong dugc trong ¢ Tay Nguyén, Duyén hai Mién Trung, Dong Nam Bo va mot sb
tinh Mién Tay Nam Bo.
1.3. Ky thuat canh tac cay ca cao

1.3.1. Mat dp trong cay ca cao



Trdng ca cao & mat 6 3 x 3 m la trong thuan (1100 cay/ha). Khi trong xen thi
mat do ca cao cd thé chi dat 600 - 1000 cay/ha (Nguyén Van Uyén, 2008). Bé tan dung
diéu kién khi hau thd nhudng thuan loi, cdy dat nang suat ky vong cua gidng/don vi
dién tich nén chon khoang cach tréng thuan 1a 3 x 2 m.

1.3.2. M6 hinh canh tac cay ca cao

Cay ca cao co thé trong thuan hoic trong xen véi cac loai cay khac. O Béng
bang séng Ctru Long va Ba Ria Viing Tau nong dan trong Xen ca cao Vi cac loai cay
an trai nhu du du, mang cyt. Tai Lam Dong c6 md hinh trong xen ca cao dudi tan
reng, tan cay cao su.
1.3.2.1. Trong xen dira

+ Mat do trong xen: Hang ca cao nam giira hai hang dura, cach goc dira 4 - 4,5
m, cy cach cay 3 m. Néu vuon lam theo kiéu liép d6i 10 m, muong 8 m, mat do dat
400 cay/ha. Néu vuon liép don 5 m, muong 5 m mat do dat 750 - 850 cay/ha. Nguyén
Iy chung dé xac dinh mat d6 va khoang cach cua ca cao khi trong xen vao vuon dira dé
ca cao dat nang suat cao nhat la dira che téi da 25% anh sang truc tiép khi ca cao vao
giai doan kinh doanh.

+ Thuan loi: ¢6 sin bong che. Rat thuan loi trong giai doan kién thiét co ban,
tan dira cao, ning sut dira ting (do 4m do ting, hitu co ting), ting thu nhap trén don
vi dién tich dat, nhiéu thién dich, nhu cau dinh dudng tuong ddi gidng nhau (nhu cau
K,O cao tir 1,5 - 2 1an nhu cau N) do d6 khi trong xen ca cao vao dira khdng can phai
thay d6i cong thirc bon phan va sé 1an bén phan ma chi can ting sé lugng phan bon
phU hop véi lugng ca cao va dira thu hoach. Ngoai ra ca hai loai cay nay déu cé dic
diém ra hoa trai quanh nim va ra hoa trai tir than cdy nén déu can phan bén quanh
nam. Sau bénh phat sinh trén hai loai cdy nay cling khac nhau.

+ Khé khan: Mat do dira trong trude thuong cao, tim 1y ngudi ndng dan rat kho
d6n thua theo nhu cau cta cdy ca cao do d6 cay ca cao rat kho canh tranh va ning suit
thuong thap.
1.3.2.2. Trong xen diéu

+ Mat do trong xen: Hang ca cao nam giita hai hang diéu, cdy cach cdy 3 m
hoic giira 2 cay diéu trong 1 cdy ca cao. Mat do ca cao dat 280 - 380 cay/ha.

+ Thuan loi: ¢6 sin bong che. Rat thuan lgi trong giai doan kién thiét co ban.



Tan diéu cao, cai thién dét (do chit hitu co ting, 4m do ting, x6i mon giam), thién dich
thuong co san.

+ Khé khan: Thu hoach diéu dé& bi s6t, tia canh cho diéu dé& lam gy canh ca
cao, sAu bénh chung ca trén 2 loai cay (nam hong, bo xit mudi). V& phan bon thi thiéu
thong tin phan bon thich hop cho ca 2 loai cay do nhu cau phan bon rat khac biét ¢ giai
doan kinh doanh. Cay diéu N > 2K. B6n theo vu (2 lan/nim). Cdy ca cao K > 2N. Bon
quanh nim, chia déu luong phan cho mdi lan bon (8 lan/ nam néu c¢6 ngudn nudc
tudi). Vao mia mua do tan diéu day, do am khong khi cao khong du anh séng cho ca
cao nén than cdy ca cao thudng moc cao, it phét trién canh ngang, bénh nam hdong, thdi
trai phat trién nhanh (Pham Hong Puic Phudc, 2017).

1.4. Tinh hinh phat trién cay ca cao ¢ Viét Nam

Trong giai doan 2004 - 2012, c6 rat nhiéu chuwong trinh hd tro cua cac chinh
pht, cac to chirc phi chinh phu ciing nhu tap doan san xuat chocolate trén thé giéi cho
su phét trién cua cdy ca cao ¢ Viét Nam nhu du an PSOM duoc Chinh pha Ha Lan tai
tro, Winrock va WWF h tro cho dy &n ca cao sinh thai & Lam Dong, du 4n Success
Alliance hd trg cho nguoi trdng ca cao cac tinh phia Nam, cac du an & loai hop tac
cong tu (PPP) trong viéc xay dung cac trung tam trinh dién, khao nghiém céc gidng ca
cao phu hop vai tirng dia phuong.

Trong giai doan tir 2005 - 2012, theo s liéu cua Cuc Trong trot, dién tich ca
cao tir 1.183,4 ha nim 2004 1én 8.972 ha nam 2007, dién tich dat cao nhat 14 25.700
ha nam 2012. Tuy nhién, sau nam 2012, gia ca cao dot ngot giam sau chi con 3.000
dong/kg trai twoi, giam hon 50% so véi trude d6, mot s6 ving bi anh huong bién doi
khi hau tré nén khd han, mot s noi dat xau, cay ca cao dugc dua vao tréng nhu mot
loai ciy x6a doi giam nghéo, khong duoc dau tu chim séc nén cay kém phét trién,
nhiém sau bénh nang (Pik Néng, Lam Pdng). Mot sé dién tich ca cao chét do nhiém
man (Bén Tre). Nhiing san pham canh tranh dat trong véi ciy ca cao nhu dira, budi da
xanh, ho tiéu gia ting manh. Vi thé, ngudi dan da chat bo ca cao dé thay bang cay
trdng cd gia tri kinh té cao hon 1am cho dién tich trong cay ca cao dot ngot giam nhanh
(Ban diéu phéi ca cao Viét Nam, 2015).

Theo Cuc Trong trot, tir naim 2012 dén nay dién tich ca cao nuéc ta lién tuc

giam. Hién ca nudc ¢ 11.229 ha ca cao, giam khoang 14.471 ha. Trong d6, 70% dién
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tich dang cho thu hoach, dién tich tréng thuan chiém khoang 10%, trong xen 90%.
Mic du dién tich trong lién tuc giam nhung san lugng ca cao trén ca nudc lai lién tuc
tang. Tur 30 tan hat kho 1én men cua nién vy 2005 - 2006 ting 1én 6.777 tan nim 2015,

tang 226 1an.
Bang 1.2. Dién tich, ning suét, san lugng ca cao cac ving ¢ Viét Nam.
TT Tinh Dién tich (ha) Ning suit (ta/lha)  San lwong (tan hat)
1  DPikLak 2.001,0 7,10 1.429,0
2 Pik Néng 459,2 4,20 194,0
3  Lam bong 709,0 9,90 608,0
4 Gia Lai 9,6
5  Binh Phuéc 617,3 11,00 493,5
6  Dong Nai 490,0 10,00 490,0
7  BaRia-Viing Tau 306,0 13,10 402,2
8  Binh Thuan 171,0 2,80 51,9
9  Tién Giang 1.337,0 6,60 828,0
10 BénTre 2.792,0 5,53 1.362,0
11 Vinh Long 1.419,0 5,60 0,61
12 Hau Giang 150,0 20,00 300,0
13 Soc Trang 666,0 - 300,0
14  Tra Vinh 543,8 - 136,0
15 Can Tho 27,8 0,9 0,9

Tong cong 11.698,7 8,00 6.596,1

Cuc Trong trot (2015)

Mic du cdy ca cao trai qua nhiing giai doan thang trAm nhung Viét Nam van
dang hoi tu day di nhitng yéu té dé trg thanh mot qudc gia san xuat ca cao ¢6 tim ¢& &
chau A d6 1a diéu kién tu nhién phi hop véi cdy ca cao, ndng dan Viét Nam cd thé tiép
thu nhanh k§ thuat trong, chim soc ca cao dd nang ning suit thu hoach hat ca cao 1én
kha cao, c6 thé dat dén 3 kg hat kho/cay, tic 12 gap 3 lan so voi khi chua dugc tap
huin. Bén canh d6 Chinh phu Viét Nam dang c6 nhitng chinh sach nhiam hd tro hon
nita cho cdy ca cao phat trién theo huéng bén viing bang cach hudng dén chat luong
san pham va ting ning suit hon 1 tim cach ting trudong nong dién tich ca cao nhu
trudc day.

1.5. Cac gidng ca cao dwoc trong trén thé gidi hién nay

Trén thé gidi, ca cao c6 nhiéu dong, nhém. Méi dong, nhém déu mang nhitng
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dic tinh khac nhau, thich hop trén nhiing ving sinh thai khac nhau. Ba gidng trong
phd bién hién nay la Forastero, Criollo va Trinitario, cac giéng thé hién su khéc biét
trong su Xuat hién cta qua, nang suét hat, va kha ning khang sau bénh (Wood va Lass,
1985). Forastero va Trinitario 1a gidng cho ning suét cao hon va c6 nhiéu kha ning
khang bénh, hai gidng nay hién dang dong gop téi 95% tong san luong trén thé gidi,
phan con lai la cua Criollo (Hoskin, 1994).

Gidng Criollo: Hoa c6 nhi mau vang nhat, truéc khi chin qua c6 mau xanh hozc
do, qua dai, chop nhon va c6 10 khia déu nhau, vo qua san sti, mong, mém, dé cat, hat
cd tiét dién tron, co tir 20 - 30 hat/trai, phoi nhil ¢6 mau trang, nga hoac tim rat nhat.
Hat c6 chat luong rét cao do c6 huong ca cao dic trung va it ddng. Tuy nhién cay phét
trién kém, 14 nho, rit man cam véi sau bénh, 4 - 5 nam méi ¢ trai.

Gidng Forastero: Hoa c6 nhi mau tim, qua mau xanh, sau chuyén sang mau
vang, dudi qua tron, vo day, cang, kho cat, it hoic khong cé khia, phoi nhii mau tim,
tim dam, mot trai c6 trén 30 hat. Gidng Forastero c6 loai cay cao, khoe, hat nhé hon
Criollo nhung huong vi ddm hon va hat chtza nhiéu chat béo hon. Do vay, Forastero c6
gia tri trén thuong trudng va duogc trong trén hau hét cac ving trong ca cao trén thé
giéi ngay nay va tao nén khoang 80% san luong thé gidi cua ca cao.

Gidng Trinitario: Co dic tinh trung gian giita 2 nhém Forastero va Criollo d6 1a
c6 mui thom cua Criollo cong véi kha ning chdng chiu bénh va ning suit cua
Forastero. Hau hét vo ciing kho cat, mau sac thay do6i. Phoi nhil c6 mau sic thay doi,
d6i khi c6 hat mau tring, trai c6 tir 30 hat tro 1én.

O Viét Nam, cac gidng ca cao dang trong phé bién hién nay 1a hon hop céc
dong Trinitario dd duoc Bo Nong nghiép va PTNT codng nhan dé trong dai trd. Céc
gidng ca cao trudc diy duoc trong o cac dia phuong 14 thé hé con chau cua sy tap giao
gita 3 nhdm trén (Pham Hong Birc Phudc, 2009). Cac vudn ca cao dugc chon dé bd
tri thuc hién thi nghiém dong ruong ¢ Di Linh, Lam Dong va Trang Bom, Dong Nai
déu 12 hdn hop cac dong Trinitario.

1.6. Vai tro cac loai chat khoang chinh ddi véi ca cao
1.6.1. Pam
Day la thanh phan quan trong trong tat ca b phan caa cay va dic biét can thiét

cho sy sinh truong dinh dudng. Su hién dién thuong xuyén cia dam trong dat rat can



12

thiét cho viéc moc 1&4 méi va su phat trién cua tréi ca cao. Triéu chiing thiéu dam khi 14
c6 mau xanh vang hay xanh ndn chudi. Thiéu nang l4 rung nhiéu, ning suit giam.
Hién twong thiéu dam thuong xay ra trén dat nghéo dinh dudng va bon khéng du
lwong dam cay can.

1.6.2. Lan

Cay ca cao chi can mot lwong nho 1an. Bon 16t phan lan trong hd truée khi
trong s& giup cay ting truong tot trong giai doan dau. O dat chua néu bon loai 1an dé
tiéu thuong bi gii han bai viéc ¢d dinh do cac phan ¢ng hoa hoc. Triéu chiing thiéu
1an khi 14 chuyén mau tbi, mép 14 non tng do, thiéu nang 14 rung va canh chét.

1.6.3. Kali
1.6.3.1. Kali trong dat

K hién dién voi ham lugng khé 16n trong phan Ién céc loai dét, trung binh 1,9%
K. Ham lugng K tong sé trong dat cd thé bién dong tir vai tram kg/ha - 15 cm trong
cac loai dat c6 sa cau thd hinh thanh trén sa thach hay quartzite cho dén 50000 kg/ha
hay cao hon trén cac loai dat c6 sa cAu min va duoc hinh thanh trén céc loai da co chua
c4c loai khoang mang K. Trong cac loai dat nhiét déi, ham luong K tong sé c6 thé kha
thip do ngudn gdc phat sinh cua dat, mua nhiéu va nhiét do lién tuc cao (Lé Vian Di,
2003).

O ving nhiét doi, kali trong dat chiém khoang 0,2 — 0,3% (dat giau sét chira
nhiéu kali), kali ¢6 tinh linh dong cao. Sy hap thu kali bi tic dong bai Na (Na dbi
khang vai K).
1.6.3.2. Pac tinh chirc néng sinh ly cia kali

Kali 12 nguyén té d& dang van chuyén qua mang té bao, co tinh linh dong cao,
chting déng vai tro chinh tao co ché dong mé khi khong, co ché van dong cua la. Kali
c6 tinh linh dong cao va ching rat can cho hoat dong san sinh té bao mai. Kali c6
nhiéu & bo phan non va dang c6 hoat dong sinh Iy manh. Pay 14 cation c6 nhiéu nhat
trong dich bao (100 - 120 mM trong dich bao; 20 - 200 mM trong luc lap). Kali diéu
tiét cac hoat dong séng théng qua viéc 1am bién doi mic do giir nude, dd nhét chat
nguyén sinh, trung hoa acid trong té bao tac dong lén ap suat tham thau té bao, diéu
tiét pH, Kali tham gia vao qua trinh van chuyén dién tir, ting cuong qué trinh tao ra

nang luong cho té bao. V& mat sinh hoa, kali tham gia vao thanh phan cua trén 50
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enzyme khéc nhau. Kali ciing 1a nguyén tb chinh tao nén tiém ning thim thau cua hau
hét thuc vat (khéng ké nhém chiu min). Kali thic day qua trinh tong hop hitu co va
quang hop ting d6 ngot san pham. Pai khi ton tai loai lién két khéng bén véi hop chat
hitu co. Sy hap thu kali bi tac dong bai Na (Na ddi khang voi K). Doi hoi kali cho sy
sinh truong t6i wu: 2 - 5% (BUi Minh Tri, 2008).

B6n phan K s& 1am hat chic, khdi luong hat ting, cu may, ting ham luong tinh
bot va dudng trong san pham, ting ning suat kinh té va pham chat néng san. (Hoang
Minh Tan va ctv, 2004).

Ham lugng duong tong s6, hwong vi va diac diém chat luong rat quan trong anh
hudng dén thi hiéu tiéu dung caa nhiéu loai trai cay va rau qua. Pic diém chat luong lién
quan truc tiép vai kali (K) qua qua trinh trung gian. Tuy nhién, lugng K trong dat hiém
khi dép Gmg @t nhu cau cua cay nham dam bao chat luong cho tréi cy.

Kali 1a mot trong nhitng khoang chat thiét yéu trong sé cac chat dinh dudng cua
thuc vat dugc cdy trong hap thu tir dung dich dat loai ion qua ré cay. Kali c6 lién quan
dén nhiéu qua trinh sinh Iy nhu kiém soat sy ting trudng cua cdy trong, ning suat va
céc thdng sb chét luong nhu dudng, tinh axit cé thé dinh lugng (TA), chat ran hoa tan
(SS), tong chat ran hoa tan (TSS), hwong vi, mau sic, o cing va d6 min cua trai cay
(Wuzhong, 2002; Lester va ctv, 2005).

Viéc van chuyén céc chat cua qua trinh quang hop phu thudce vao kali di dong
tap trung trong té bao (Archer, 1985; Fageria, 1942).

Bon kali cho cdy an qua ndi chung s& 1am ting qua trinh phan héa mam hoa,
giam ty Ié rung, tang ty 1& dau qua va nang cao chat lugng san pham thong qua tich liiy
duong trong qua (nongnghiep.vn).

K duoc cay hap thu cha yéu do K di chuyén dén ré bang cac co ché khuéch tan
va dong chay khdi lugng. Ham lugng K dugc van chuyén do khuéch tan ¢ quan hé
truc tiép véi nong do K trong dung dich dat.
1.6.3.3. Cac triéu chirng khi cay tréng thiéu kali

Ning luong trong cay trdng thap khong du dé kali van chuyén trong luc lap, thé
hat soi gay anh huong dén qué trinh sinh téng hop duong va tinh bat, lipid, ascorbate.
Thiéu kali ddn dén su tong hop amin doc hai nhu putrescine, agmatine 1am cho cay

phét trién cham lai, triéu chang khong rd rang nén rat khd nhan biét thiéu hut K*. L&
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treong thanh sé biéu hién vang sém, bat dau tir chop va chay doc theo mép 14 va lan
rong. K* di chuyén tir 14 gia qua 14 non 1am chay mép 1a hoic tao cac dém trén 14, Fe**
chuyén héa thanh Fe®* gay doc bén trong té bao. Tinh dan hdi va én dinh than cay
giam, cay dé bi d6 nga.

1.6.3.4. Mét s6 loai phan bon kali thong dung trén thi trudong hién nay

- Clorua kali (KCI): KCI c6 chtra 50 - 52% K (60 - 63% K,0) va c6 mau sic khac
nhau, tir hong hay dé dén nau hay trang tiy thudc vao mo khai thac va qui trinh ché bién.
Khoéng co sy khac nhau vé mat gia tri ndng hoc gitra cac san pham nay. N6 dugc st dung
rat rong rai trén thé gioi, tuy nhién mudi nay c6 chi s6 POD tuong ddi cao vi vay no
khong dugc sir dung bon qua 1a vi POD cao 1am ting nguy co két tinh sau xit 1a. Khi bon
truc tiép vao dat, KCI nhanh chong hoa tan vao dung dich dét.

- Sulfate kali (K,SO,): mau tring, cd chta 42 - 44% K (50 - 53% K,0) va
17%S.

- Nitrate kali (KNOs): chira 13% N va 37% K (44% K,0). Vé mit ndng hoc day
la loai phan N va K tét tuy nhién gia ban khé cao so véi cac loai phan kali khac.

1.7. Ham lweng phan bon cung cap cho cay ca cao thoi ky kinh doanh

Nhu cau bén kali cho cay trong cin ct trén: loai cdy trong va ning suat du dinh
thu hoach; tinh chat dat; tap quan st dung phan hiru co cua timg dia phuong. O ving
nhiét d6i mua nhiéu, dat phong hda manh, cic khoang nguyén sinh déu phan ra gan
hét dat thuong nghéo kali hon cic ving 6n doi. Pat Achtrén ph sa co la loai dét rat
can bon phan kali, dat.

T nam tha tu tro di, cAy ca cao bat dau cua thoi ky kinh doanh. Bon phan &
thoi Ky nay gilip cay van duy tri su sinh trudng va bl tra lai lwong dinh dudng cay lay
di dé tao trai va hat. Trong thoi ky kinh doanh nhu cau sir dung kali cao hon nhiéu so
Vi thoi ky kién thiét co ban. Luong phan can bon tly thudc vao diéu kién dat dai tai
chd va san luong ca cao thu hoach. Nguyén tic bon phan cho ca cao trong giai doan
kinh doanh 1a dua vao luong dinh dudng ma cy trong lay di dé tao trai va sy that

thoat do c&c yéu td méi truong tac dong.
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Bang 1.3. Luong dinh dudng (kg) cay lay di dé tao ra 1.000 kg hat ca cao khd

Dinh dudng N P K Ca Mg
Hat 21,3 4,0 9,5 1,0 3,0
Vo 14,5 1,8 63,0 6,0 3,1
Téng sb 35,8 5,8 72,5 7,0 6,1

Wood va Lass (2001)

Dé san xuat 1.000 kg hat ca cao khd can bon 600 kg/ha phan bén co chira 6 -
10% N, 8 - 12% lan P,05 hoa tan, 15 - 18% K,0 va 2% MgO (Wyrley — Birch, 1973).

Ap dung ché d6 phan bon nhu sau dé dat ning suat 2,5 kg hat/cay: Loai phan
bon NPK (10 - 10 - 15), 2 thang bon 1 1an. Mdi 1an bon 320 g/cdy. Néu dat c6 pH =5
thi nén bon thém véi 1 1an/nam véi lwgng 1000 kg/ha (Ngit-Ming Hong, 2002).

Nguoi trong ¢ thé mua phan roi dé tu tron theo cong thac: 1 Uré + 2 Super lan
+ 1.5 KC1 va bén theo huéng dan nhu sau:

Bang 1.4. Thoi diém bon phan va lugng phan boén/cay (cho ning suat 1 kg hat

kho/cay/nam)

Théng 1 4 ) 7 9 11

Loai phan NPK Voi NPK NPK NPK NPK
Luong phén (g/cay) 100 500 100 100 100 100

Pham Hong Birc Phudc (2008)
Luogng phan bén duoc ting theo tudi cia cdy va ky vong ning suat s thu
hoach. Can bén nhiéu gip d6i hay ba cho ning suit ting twong ung (2 - 3 kg/cay/nim).
Hiéu qua sir dung phan bon sé& cao néu dugc chia nho va bon nhiéu lan. Phan bén cé
thé bén déu quanh nam néu sir dung bién phap tudi nho giot. C6 hai thoi diém cay dic
biét can phan bén d6 1a lac vira hinh thanh trai va trude khi thu hoach 2 thang. Trong
nhitng ndm dau, phan boén can chdn quanh goc nhung khi cay di giap tan va vao thoi
ky kinh doanh chi can rai trén mit dat, sau d6 pha day bang 14 muc vén c6 san trong
tat ca cac vuon ca cao.
1.8. Mt sb loai sau, bénh hai thwong xuit hién trén cay ca cao thai ky kinh
doanh

Sau hai cay cha yéu 1a con trung nhu méi, bo xit mudi, rép sap, bo canh cung,
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sdu 4n 14 (sau bao, su khoang, siu do xam). M ta vé mot s6 loai sau, bénh hai ca cao
chu yéu (Nguyén Buc Hién, 2001)

- Bo c&nh cung hai la (Adoretus compressus va Apogonia spp.)

Bo canh cing hai 1& thudc ho Scarabaeidae, con goi 1a bo rdy mau nau, xam,
hung kim. Ban ngay chung tri ngu noi t6i hay duéi dt, chang vang t6i ¢én dém chung
méi gay hai. Bo an phan thit 14, chira lai gan 1am 14 thang 16 chd, mat kha ning quang
hop.

- Bo xit mudi (Helopeltis spp)

Bo xit mudi chich hat nhua tréi, chdi non dé lai cac vét chich thim den lam khé
chdi, kho trai non, trai phat trién di loai, it hat. Vi trai gia va trai sip chin bi bo xit
mudi tan cong thi khong anh huéng dén nang suat chat lugng nhung tao ra vét thuong
nam bénh d& xam nhap.

- Sau khoang (Spodoptera litura)

Sau khoang con cd tén khac la Mamestra, Prodenia thuoc ho ngai dém
(Noctuidae) con goi 1a sau an tap. Thanh tring dé tring vao sang sém lén chdi non vira
nhu 14, sdu non séng tap trung va gap phan phién Ia. Sau 16n sbng rai rac va an thung
l4 thanh nhiing 15 16n, gay hai manh vao ban dém, ban ngay an nap trong tan 14, cé dai,
dudi dat.

- Sau do xam (Hiposidra talaca)

Sau non pha 14 non, chdi ngon 1am héo ngon, chét chdi, sau Ién gay hai ny hoa,
trai lam cho hoa va trai non hu rung.

- Sau bao (Pagodiella hekmeyei)

Sau non c6 mau nau xam, sbng trong bao 1am bang cach nha to két 1a va cac
canh kho, sau canh pha 14, canh non, canh gia, than. Truong hop gay hai nang lam cho
cay trui I, chét chdi non, vudn cay coi coc.

- Rép sap (Planococcus citri)

Rép sap song bam vao cudng 14, tréi, than, trai non hay co ré dé hat nhya lam
cdy, trai cham phat trién, coi coc. Rép tiét ra chat hoi dinh nhu mat ong nén thuong co
nhiéu loai kién song két hop véi rép. Can chua ¥ theo ddi dé phat hién nhitng 6 rép sap
méi hinh thanh tranh hién tuong lay lan. C6 thé diét rép sap bang cach phun cac loai
thudc trir sau nhu Bi 58 40 EC.
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Hinh 1.2. Cay ca cao bi rép sap

Bénh hai cay cha yéu 1a do nim gay ra, phd bién nhat 1a bénh Phytophthora,
bénh kho canh, nam hong day 1a nhitng ddi tuong co thé phong tri.

- Bénh khé than

Than, canh bi nang chiéu tryc tiép l1am ton thuong cac mo dudi biéu bi dan dén
bi tap nhidm cé4c loai nAm nhu Collectotrichum, Fusarium va tao. Tao khéng lam hai
cay nhung cai loai nAm hai phat trién va lam kho chét canh.

- Bénh nam hong (Cortcium salmoncolor)

Bénh thuong chi xuat hién vao mua mua, & nhitng vudn ca cao qua am va rop
do tan 14 day va mat do cay trong cao. Nam tan cong nhitng canh di héa nau, lac dau
cd mau méc tring nhung dan chuyén sang mau trang hong hoic vang naim moc sau
vao phan g canh.

1.9. Thu hoach va so ché ca cao
1.9.1. Thu hoach tréi ca cao chin

Chi nén thu hoach trai khi vira chin (vé ¢c6 mau vang hoac do6 cam tuy theo
g iéng) Vi trai chin thuan lgi cho viéc 1én men, ham Iugng bo trong hat cao va ¢c6 huong
thom t6t nhat. Néu hai trai khi chua chin thi vo ctiing kho tach, khi 18n men hat bj chai,
xam, mic du Ardhana va Fleet (2003) phat hién ra ring mot ty 1& nho hat chwa chin
khdng anh huéng xau dén qué trinh 18n men. Néu dé trai qua chin rat d& bi sau, bénh,

chuét, séc pha hai hay nay mam trong tréi.
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1.9.2. Lén men hat ca cao twoi

Lén men la tim quan trong séng con trong viéc chuan bi hat ca cao cho thi

truong, khi hat ca cao chua 1én men thi rat chat va ding, hoan toan khdng c6 huong vi

va mui thom cua chocolate. V& ban chat, qué trinh 1én men hat ca cao bao gém tit ca

nhitng bién d6i hoa sinh bén trong hat va 14 mam, trong qué trinh d6 tién than cua

huong vi va mau sic duoc tao ra. Nhirng thay d6i ny Ia do cac hoat dong sinh héa cua

vi sinh vat phét trién trong qua trinh, ciing nhu cac phan tng sinh héa noi sinh bén

trong hat ca cao.

Cac thanh phan chira trong hat ca cao tuoi duoc trinh bay ¢ Bang 1.5

Bang 1.5. Cac thanh phan cua hat ca cao twoi, tinh theo % trong luong tuoi

. ‘ Chét nhay V6 hat Phoi nhil

Thanh phan ) )
(Mucilage/Sweating) (Shell/Testa) (Otyledon/Kernel)

Nudc 84,5 9,4 35
Chét béo
(Bo Ca cao) - 3,8 31,3
Carbohydrater
Cellulose - 13,8 3,2
Tinh bot - 46,0 4,5
Pentosans 2,7 - 49
Sucrose 0,7 - -
Glucose + Fructose 10,0 - 1,1
Nitrogen
Protein 0,6 18,0 8,4
Theobromine - - 2,4
Enzyme - - 0,8
Polyphenols - 0,8 5,2
Acid hitu co
Citric va Acetic, Oxalic 0,7 - 0,6
Muébi khoéng 0,8 8,2 2,6
Tong s6 100,0 100,0 100,0

Hardy va Rodrigues (1952)

Sy 18n men cua cac hat Theobroma cacao lién quan dén nim men, vi khuan acid
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lactic, vi khuan acid acetic, c6 anh huéng I6n dén chat lwong hat ca cao. Qué trinh Ién
men duoc thuc hién do sy Xam nhap cua cac vi sinh vat tir bé mat caa vo ca cao, dung
cu lén men, tay cta ngudi lao dong, con tring, khong khi va dat, bao gdm nam men, vi
khuan acid acetic, vi khuan acid lactic va vi khuan Bacillus spp. Cac nim men, vi khuan
acid acetic va vi khuan acid lactic phat trién rat nhanh chéng trong khéi hat u, dat s6
lwong t6i da khoang 108 cfu/g trong vong 24 - 72 gid. Sau do, sé lwong giam dan, khi
nhiét d6 khéi u dat (45 - 50°C) thi su ting truong cua cac loai Bacillus s& cao hon vao
giai doan cudi cua qua trinh 1én men (Dougan va ctv, 1981; Carr va ctv, 1979; Schwan,
1998; Nielsen va ctv, 2007b; Camu va ctv, 2007).

Nhiét do khéi hat ting do quéa trinh Ién men sinh nhiét. Nhiét do ting manh tur
ngay thtr hai tré di. Nhiét do khdi hat trong qué trinh 1én men c6 thé ting 1én dén 50°C,
tuy nhién hat s& bi 1én men qua mac néu nhiét do khdi hat 1én dén mic 60°C. Theo
Lambert, 2010 Nhiét 6 méi truong ciing anh huéng dén chat luong ca cao. Khi nhiét
d6 moi truong thap s& 1am cham qué trinh 1én men trong giai doan U hat, ¢6 thé lam
giam chat luong bo ca cao (d9 cung).

Hinh thtc 18n men hat ca cao ¢ tat ca cac nudc trong ca cao trén thé gioi hién

nay dang ap dung gdm 1én men déng, 1&n men thing va 1én men thung.

Nhiét do (°C)
60
50
40
30
Giam

20
10

0

0 1 2 3 4 5

S6 ngay 1én men
Lambert (2010)
Hinh 1.3.Bién thién nhiét do khéi hat ca cao trong qua trinh 1én men
Qué trinh 18n men hat két thlic khi ciu tric bén trong hat mo, hat c6 mau nau,

nhiét do khéi hat giam, néu kéo dai thoi gian 1én men trong giai doan nay s& lam cho
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hat ca cao c6 cac mui, vi khéng mong muébn (Lambert, 2010).
1.9.3. Sw tham gia cuaa vi sinh vat trong qué trinh 1én men hat ca cao

Khi cét bo 16p vo bén ngoai, hat ca cao duoc tiép xUc véi méi truong, qué trinh
lén men tu nhién bat dau. Hoat déng cua vi sinh vat gdm nam men, vi khuan acid
lactic va vi khuan acid acetic dan dén su hinh thanh cua mét loat san pham trao doi
chat nhw rwou, acid lactic va acid acetic, 12 tién than cta sy hinh thanh huong vi ca cao
(Ardhana va Fleet, 2003; Schwan va Wheals, 2004; Camu va ctv, 2007; Nielsen va
ctv, 2007). Nam men sinh sdi nay né trong giai doan dau va giam khi qua trinh Ién
men kéo dai do can kiét nguén ning luong thich hop, san xuat ethanol va chuyén doi
né thanh acid acetic, va sy gia ting nhiét do 1én dén 50°C do phan wng oxy hoa hiéu
khi (Schwan va Wheals, 2004; Camu va ctv, 2007).

N4m men chu yéu Ia chiu trach nhiém vé san xuat ethanol tir duong trong giai
doan dau caia qua trinh 1én men, khi khéi lugng I6p com nhay la ky khi, d6 pH va nhiét
d6 thap (Ardhana va Fleet, 2003; Camu va ctv, 2007; 2008). Ngoai ra, nim men déng
gop lén cho pectinolysis dé loai bé com nhay, cho phép xam nhap khong khi vao trong
khdi com nhay, hat ca cao (Schwan va ctv, 1995; Schwan va Wheals, 2004). Vi khuan
acicd lactic san xuét chu yéu 1a acid lactic 1am tang nhe d6 pH cua hat ca cao (Camu
va ctv, 2007, 2008). Vi khuan acid acetic xuat hién & giai doan sau cua quéa trinh 1én
men, khi oxy tham thau khéi luong hat, cha yéu 1a oxy hda ethanol san xuat bai nAm
men thanh acid acetic (Camu va ctv, 2007, 2008).

Su da dang cac loai vi sinh vat trong qua trinh 1én men hat ca cao da dugc
chang minh 1a c6 thay doi theo dia diém va mot s6 yéu té chang han nhu lugng dinh
dudng, nhiét 6, d6 pH, ham luong oxy va cac hoat dong trao doi chat (Baker va ctv,
1994; Camu va ctv, 2007; 2008). Mot sé nghién ctiru co dién cho thay cé su tham gia
cia mot hé nam men da loai phong phu, bao gom Candida spp. (gom ca Torulopsis
spp. trudc day), Cryptococcus spp, Hanseniaspora spp. (va Anamorphs kloeckera
spp.), Kluyveromyces spp. (gom ca Lachancea thermotolerans), Meyerozyma (Pichia
spp. trude day), Millerozyma (Pichia spp. trudc day), Pichia spp. (Bao gom ca
Issatchenkia spp., Hansenula spp. truéc day), Rhodotorula spp., Saccharomyces spp.
(gdm ca Kazachstania exigua), Saccharomycopsis spp., Schizosaccharomyces spp.,

Torulaspora spp., va Wickerhamomyces spp. (gom ca Pichia spp. trudc ddy) (Schwan
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va ctv, 1995; Fowler va ctv, 1998;. Ardhana va Fleet, 2003; Schwan va Wheals, 2004;
Jespersen va ctv, 2005; Lagunes-Galvez va ctv, 2007; Nielsen va ctv, 2007; Thompson
va ctv, 2007). C6 kha nang do ching tang truong nhanh chong, hoat dong pectin va
chiu dugc ethanol, Saccharomyces cerevisiae 1a loai thuong duoc phat hién va cling 1a
loai phé bién trong qua trinh 1&n men hat ca cao, tiép theo la Pichia kudriavzevii (trudc
day la Issatchenkia orientalis) va Membranifaciens pichia, thuong thi giai doan 1én
men dau tién thuong xuyén duoc théng tri bai Hanseniaspora guilliermondii (Schwan
va ctv, 1995; Ardhana va Fleet, 2003; Jespersen va ctv, 2005; Nielsen va ctv, 2005;
2007).

Ardhana va Fleet (2003) da khao sat tai ba co so 1én men & Dong Java,
Indonesia xac dinh c&c quan thé vi sinh vat cho thay trong 2 - 3 ngay dau tién cua qua
trinh 1én men duoc dic trung boi Sy ting trudéng cua cac loai nam soi, nAam men, vi
khuan acid lactic va vi khuan acid acetic. Cac loai chu yéu tim thdy duoc la
Penicillium citrinum, mot basidiomycete khong xac dinh, Kloeckera apis,
Saccharomyces cerevisiae, Candida tropicalis, Lactobacillus cellobiosus,
Lactobacillus plantarum va Acetobacter pasteurianus. Giai doan cudi cia qua trinh 1én
men bj chi phdi boi sy hién dién cua cac loai vi khuan Bacillus, chi yéu 1a vi khuan
Bacillus licheniformis pumilus va Bacillus. Glucose, fructose, sucrose, acid citric cua
com nhdy di dwoc st dung trong qua trinh 18n men, véi viéc san xuat ethanol, acid
acetic va acid lactic khuéch tan vao bén trong nhan hat.

Céc loai ndm men thuong xuyén nhat dugc phan 13p 1a Saccharomyces cerevisiae,
Hanseniaspora guilliermondii (Anamorph kloeckera apis), Hanseniaspora opuntiae,
fermentans pichia, Pichia kluyveri, Pichia kudriavzevii (truéc day la Issatchenkia
orientalis, Anamorph candida krusei), Membranifaciens pichia va Wickerhamomyces
anomalus (trude day la Pichia anomala) (Schwan va ctv, 1995; Ardhana va Fleet, 2003;
Schwan va Wheals, 2004; Jespersen va ctv, 2005; Nielsen va ctv, 2005, 2007; Lagunes -
Galvez va ctv, 2007; Leal va ctv, 2008; Daniel va ctv, 2009). Dua trén su két hop cua
phan tich phan t va dir liéu hinh thai va sinh ly, Daniel va ctv, 2009 da xac dinh Pichia
kudriavzevii, Saccharomyces cerevisiae va Hanseniaspora opuntiae nhu cac loai nim
men chinh lién quan dén 18n men kiéu déng ¢ Ghana, x4c nhan dir liéu tir cac nghién

ctru trude d6 (Jespersen va ctv, 2005; Nielsen va ctv, 2005, 2007). Mot sé loai khdng
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duoc tim thiy trong qué trinh 18n men hat ca cao truéc ddy, chang han nhu Candida
carpophila, Candida orthopsilosis, Kodamaea ohmeri, Meyerozyma caribbica va
Saccharomycodes ludwigii (Daniel va ctv, 2009). Ngoai ra, cac loai méi Candida
halmiae va Candida awuaii da dugc bao cao gan day (Nielsen va ctv, 2010).

1.9.4. Céc bién déi hoa sinh trong qua trinh 1én men hat ca cao

CAc bién doi hoa sinh dau tién Ia sy 1én men ruwou, 1&n men lactic 16p chit nhay
bén ngoai va su 1én men acetic trong giai doan tiép theo sau do.

Lép chat nhay bao quanh hat ca cao méi Iy ra tir qua co trir lugng duong kha
cao, d6 pH thap do su c6 mat cua cac acid hiru co 1a méi trudng rat thich hop cho su
phét trién cua nim men. Trong giai doan dau cua qua trinh 18n men, sy hién dién cua
I6p chat nhay Iam giam luong oxy khuéch tan vao bén trong khdi hat tao nén diéu kién
ki khi. Trong giai doan nay, ndm men va cac vi khuan lactic chuyén hoa duong va acid
hitu co trong chat nhay thanh ethanol, acid lactic, CO,

CsH1206> 2C,Hs0OH + 2CO, + 93,3 kJ

CsH1,05> 2CH5-CHOH-COOH + 393,56kJ

C6 thé tom tat qua cac bién d6i hod sinh trong qu4 trinh 1én men nhu sau:

Trong I6p com nhay

Ho hip hiéu khi rosamn
NAm men NAm men
CO,+ H,0 < buong > Ethanol + CO,
o)
Acid lactic o
Vi khuan
¥ Acid acetic v
AP“ lactic . Acid acetic dé
Khéng boc hoi bdc hoi
O N
2 Khong
+ 1754
COZ + HZO

De Vuyst va ctv (2010)
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Nhikng ndi phan #ng trong cac mo cia cotyledon

* Carbohydrates

= Pectins

* Hemicelluloses

Organic acids

Hoat dong VSV

Vo

Epicatechin C alechin
/'S Procyanidins
C omple\ tannins
Sugars

—\nthOC\ anins C \ani(lm

De Vuyst va ctv (2010)

Hinh 1.4.Nhitng bién d6i sinh hoa trong nhan hat ca cao trong qué trinh 1én men.

Cac mo cua cotyledon do hai té bao tao thanh: té bao c6 cac sic té chira céc
polyphenols (tanin, catechins, anthocyanin, leucoanthocyanin); cac purin (theobromine
va caffenine), va céc té bao du trir khong c6 mau sac chta nhiing tinh thé bo ca cao;
nhitng hat tinh bot; nhitng protein (hat aleuron) va cac enzyme.

Khi phéi nhii ctia hat ca cao dé chét, cotyledon s& hit am 1am cho vach té bao tro
nén tham nudc va noi chat cua té bao co thé khuéch tan qua cac md. Nhitng enzyme cia
té bao du trir nho thé duoc tiép xuc vai nhitng polyphenols cia té bao sic té ma trude kia
hoan toan bi ngan cach, enzyme hoat hda thuy phan protein.

Trong cac polyphenols nhitng sic té anthocyanin bi thuy phan cho ra cyanidin va
hai dudng khir 1a nhitng chat khéng mau ma sau khi bi oxy hda s& c6 mau nau dic trung
(mau nau ca cao). Nhirng polyphenols khac s& tan di mot phan qua I6p vo cia hat hozc
chiu nhitng bién d6i hoa hoc, ca hai tién trinh déu gép phan lam giam vi ding va chat.
Céc bién doi nay xay ra cho t6i cudi dot Ién men va con tiép tuc trong qua trinh phoi
khd, b6t chat 1a mot dic diém cua ca cao di 1én men tdt.

Déi voi nhitng phtc chat dam, trong qua trinh 18n men tri lwong dam tong sé
giam déu vi chat theobromine giam. Chung 40% theobromine cua phdi nhil twoi
khuéch tan vao cac md va di chuyén vao cac vé cua hat 1am trir lwong theobromine ¢
vo hat ting 1én rat nhiéu. Vi thé vi dang cua hat u tét giam di. Cac protein trong

cotyledon bi thay phan héa thanh cac amino acid va chuyén sang cac loai khong hoa
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tan do céac phan ng vai polyphenols. Céc bién ddi nay phan &nh qua céc vi, huong va
Mau Sic cua cac hat.

Hiéu qua quan trong nhat cua qua trinh u hat ca cao la sy xuat hién cua nhiing
tién chat cua huong vi chocolate. Theo Rohan (1958), nhitng chit duong khtr tim thay
trong hat ca cao di 1én men 1a mot thanh phan cua céc tién chat. Chi cé nhing tién
chat nay mai truyén cho hat ca cao khi rang c6 huong vi chocolate. C4c tién chat iy
khéng hé c6 san trong cé4c loai té bao cua phoi nhii khi hat ca cao con tuoi, ma chi

dugc sinh ra trong qua trinh 1én men.

—_

o N B OO 0O
T N R R N |

eeeeee

Dbiém s6 cam quan

Muicacao  Ping Chat  Mui huwong

Thuge tinh cam quan

Lambert (2010)

Hinh 1.5. Su thay d6i huong vi cua hat ca cao truéc va sau 1én men

1.9.5. Lam khd hat ca cao

Sau khi hoan thanh giai doan 1én men, hat ca cao c6 4m do 55 - 60% va 4m do
nay can phai giam xudng 6 - 7% maoi bao quan an toan duoc. Muyc dich cua viéc phoi
sdy, ngoai viéc ha thip 4m do nham ngin ngira mdc phat trién con dé hoan tat cac bién
d6i hoa hoc xay ra tiép tuc bén trong hat sau thoi Ky 1én men dé tao huong vi dic biét
cho ca cao. Hat ca cao c6 thé phoi ning hay sdy dé ha d6 4m xuéng 6 - 7%. Hat duoc u
va phoi sdy tot & ¢ mau tim nhat va mau nau chocolate. Khi bdc hat bang tay s& nghe
am thanh ric rac va dé nghién thanh bot. Néu am do hat cao hon 8% ndm méc d& phat
trién, néu hat quéa khé, am d6 nho hon 6% hat s& don dé va.

Khi phoi hodc say ma hat khé qué nhanh, 16p ngoai cia hat khd ctng 1am luong
acid bén trong (hinh thanh trong qué trinh 18n men) khong thé thim ra ngoai va béc
thoat duoc 18n hat s& chua, ngodi ra mot sé qua trinh chuyén héa héa hoc s& khdng

dugc hoan thanh. Tuy nhién, néu thoi gian phoi sdy kéo dai nam méc va cac mui la s&
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phét trién. Nhiét d6 trong qua trinh phoi siy khong nén vuot qué 65°C. Thoi gian phoi
say thuong kéo dai tir 5 - 10 ngay. Nguoi ta con dung mai che ¢6 dinh hoic di dong dé
che phu ca cao vao ban dém va khi gap troi mua.

Muc dich cua viéc phoi sdy, ngodi viéc ha thip am do6 tir 45% xudng con 7%
ngin nglra moc phét trién con kéo dai thém qua trinh 1én men, cho dén khi da 6 am can
thiét, nhitng phan &ng tao mui vi van tiép tuc dién ra bén trong hat, phan tng nau hoa -
oxy hoa polyphenol 1am giam vi dang va chat; cac bién doi hda hoc xay ra tiép tuc bén
trong hat sau thoi ky 1én men dé tao huong vi dac biét cho ca cao. Trong qua trinh phoi
say 1am khd cham, mot lwong acid lactic khong béc hoi dugc s& theo nudc tham tir hat
qua vo rdi thoét ra bén ngoai gop phan giam do chua cho hat.

1.10. Tiéu chuan Viét Nam vé hat ca cao

Hat ca cao duoc phan thanh 03 loai: 1A, 1B, 1C.

Khi mot hat c6 nhiéu hon mot loai khuyét tat, thi chi tinh loai khuyét tat niang
nhat theo thtr tw giam dan nhu sau: Hat mdc; Hat chai xam; Hat bi hu hai/bi nhiém
con trung; Hat nay mam.

CAc yéu cau cy thé nhu Bang 1.6.

Bang 1.6. Chi s6 phan loai hat ca cao theo TCVN 7519 : 2005

Loai
Chi tiéu
1A 1B 1C
S6 hat c6 trong 100 g (s6 dém hat), khdng 16n hon 100 110 120
Do am, %, khong Ién hon 75 75 75
Hat chai xam, %, khong 16n hon 30 30 3,0
Hat méc, %, khong 16n hon 30 30 30

Hat bi hu hai do con tring, hat nay mam, %, khéng Ié6nhon 2,5 25 2,5

Tap chat (rac thai ca cao), %, khéng Ién hon 1,0 10 10
B Khoa hoc cong nghé (2005)

1.11. Mt sb két qua nghién citu trong nwéc va thé giéi lién quan Iinh vuc nghién

ciru ciia dé tai

1.11.1. Nghién ciru vé anh hwéng cia kali dén viée tich lily dwdng trén thuc vat
Nghién ctu cua Trung tdm Nghién ctu Quéc gia Ai Cip nim 2009 vé anh
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huong cua phan kali déi véi su ting trudng va cac thanh phan héa hoc cua cay ting
bach. Di liéu thu duoc cho thay khi sir dung phéan kali bon 14 s& 1am thay doi lwong
duong hoa tan so véi 16 ddi chung khdng bén kali. Dit liéu thu dugc nhan manh rang
ty 1& duong hoa tan ting cao nhat khi phan kali duwgc bon & ti 16 2,0 va 2,5. Ty 1é phan
bon 14 kali cang thap thi ty & duong hoa tan cang thap. Nhitng két qua nay phi hop
v6i két qua nghién ciu caa Sladky (1959); Chen va Avaid (1990). Kali ting cuong
mat do quang hop dan dén tac dong tich cuc trén cac thong so tang trudng va ting ham
lugng dudng hoa tan tong sé cua cay ting béach.

Lester (2005) khi nghién ctu trén cay dua do da chirng minh anh huong cua
viéc bon phan kali dén chat luong trai, ham luong carbohydrate don gian, acid
ascorbic va mirc beta-carotene trong trai déu ting, dudng tong sb trong trai cay duoc
bon kali hang tuan cao hon dang ké (8%) so véi trai cay khong dugc bon kali (fructose
cao hon 17% va glucose cao hon 8§%).

Str dung phan bon K & giai doan phat trién trén cay ca phé 1am cho qua ca phé
thay d6i mau sic va tich lity duong (Jeremy, 2008).

Lifang va ctv (2001) da thuc hién mot nghién ctu vé anh hudng cua cua viec
bon phan kali téi nang suat va chat luong duong trén cay mia. Két qua nghién ctu da
chi ra ham luong dudng bi anh huang bai hau hét cac ham luong phan bon kali khi ma
c4c chit dinh dudng khac da day du. Ham luong duong trong cdy sé cang cao khi sir
dung ham luwong phan bon kali cang cao. Trong cdng thirc khdng bon kali con cac chat
khac vin bon day du thi ham luong duong trong cy van giam. Trong truong hop bon
Kali ma khong bon S hoic Mg thi ham luong dudng van ting ti 1& thuan voi ham
luong kali bon vao dat.

Javaria va ctv (2009) di tién hanh nghién ciu anh huong cua bon phan kali dén
ham lugng cac chat trong qua. Két qua cho thay tong chét ran, dudng va tinh acid tang
dang ké cling véi ty Ié tang kali.

BN Kali cho cay an trai nhu dau, dwa hau tri cay ngot, mau sic duoc cai thién, va
chit lugng trai cay ting (John va Lester, 2007).

1.11.2. Nghién ciu sir dung vi sinh vat dé dinh hwéng cho qua trinh 18n men hat
ca cao

Dircks (2009) da phan Iap dugc tir khdi u ca cao ty nhién & Uc cac chung ndm
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men chinh la Hanseniaspora guillermondii, Idastrandia orientalis va Saccharomyces
cerevisiae, Pichia membranifaciens ciing duoc phan 1ap tir mot sé lwong nho cua qua
trinh 18n men. Giai doan dau cua qua trinh 1én men ca cao duoc thuc day bai sy ting
truong va hoat dong trao d6i chit cia ndm men Saccharomyces cerevisiae,
Hanseniaspora guillermondii, Candida krusei. Mot sé lugng I6n c&c loai nAim men
khac ciing dong gbép nho cho giai doan dau cua qua trinh 1én men ca cao. C4c loai nam
men chiém wu thé trong 36 - 48 gid dau tién cua qué trinh 18n men va tao diéu kién cho
su tang trudng cua vi khuan acid lactic va vi khuan acid acetic. S6 luong va su da loai
cua vi khuan s& bi anh huong truc tiép va bi kiém soét bai s6 luong va céac loai nam
men dugc tim thay trong giai doan ban dau. Cac thi nghiém duoc tién hanh tai Uc cho
thay rang bang cach xac dinh cac loai nAm men ban dau, cac loai vi khuan cé thé duoc
kiém soat & mot sé pham vi. Nhitng thi nghiém nay ciing cho thay rang viéc st dung
men véi nAm menduoc xac dinh sé& cd thé cho két qua sau: (1) Chon mui vi dic trung
cho chocolate mot cach du doan, (2) Tang s6 luong hat 18n men/lan u, rat ngan thoi
gian 1én men, (3) Giam nam mdc phat trién trong qua trinh say.

1.11.3. Nghién ciru bién phap ky thuat lam kho hat ca cao

Law va Cloke (2009) d& nghién ctru phuong phap 1am kho hat bang khong khi
nong, qua trinh sy theo cac diéu kién dugc kiém tra (60, 70 va 80°C). Phan tich pH va
kiém tra cat hat cho thiy chét luong hat ca cao khd sdy & 60°C ¢ do acid thip hon va chat
lwong huong vi tot hon so vai cac nhiét d6 siy khac.

Nghién ctu cia Guehi va ctv (2010) thu dwoc két qua: hat ca cao dugc phoi
kho bang nang lugng mat troi tir 9 gid sang dén 6 gid chiéu hang ngay trong 1 tuan va
sau d6 say kho lai trong 10 sy & 60°C c6 chat luong tuwong duong véi ca cao phoi
nang. Ca hai cong thirc nay déu cd chat luong tot hon so véi ca cao chi say kho trong
10 sy & 60°C.

1.11.4. Nghién ciru vé chat lweng hat ca cao tai mdt sé ving caa Viét Nam
Cong ty Mars Inc (2007) da phan tich mot sb chi tiéu lién quan chat luong va

danh gia huong vi ca cao & mot s6 ving trong ca cao trong diém caa Viét Nam
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Bang 1.7. Mot s chi tiéu vé chét luong cua hat ca cao Viét Nam

BaRia- Bén Binh Pik Tién  Trung

Chi tiéu phan tich _ .
Ving Tau  Tre Phudéc Lak Giang Binh

Ham luong chit
) 52,57 52,25 55,51 54,21 52,70 52,93
béo (%)
Do am bot nhio
2,87 3,01 3,00 2,94 2,93 2,95
(%)
Acid béo tu do (%) 0,77 0,65 0,60 0,54 0,60 0,63

Do léch so véi mau
3,57 3,36 3,00 3,44 3,00 3,27

chuan
(*)Vicacao 4 4 6 4 3 4
(*) Huong ca cao 3 4 3 4 3 3

Mars Inc (2007)
(*) Huong, vi ca cao duoc dang gia bang diém so. S6 cang Ion thi mui huong ca
cao va vi chua léch.
Hién nay mét s6 van dé phét sinh ma cay ca cao cua Viét Nam gap phai 1a do
Ién men thap va khong dong déu, mui dic trung khong rd rang, do axit con cao, hat ca

cao bi nhiém khai, c6 mui la do qua trinh phoi sdy chwa tot (Lambert, 2010).
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Chuong 2
NQI DUNG VA PHUONG PHAP
2.1. N§i dung nghién ciru

bé dap ung duoc muc ti€u da dé ra, dé tai duoc trién khai theo sau néi dung
chinh sau:

- Noi dung 1: Khao sét vé hién trang canh tac va chat luong hat ca cao cia mot
sb viing tréng ca cao nhiéu & Viét Nam.

- Noi dung 2: Nghién cau anh huong cua loai, lwong phan bon kali dén ham
luong dudng trong 16p com nhay hat ca cao twoi va ning suét trdi cua cy ca cao &
thoi ky kinh doanh.

- Noi dung 3: Xac dinh loai ndm men thich hop cho qua trinh Ién men hat ca
cao chit luong.

- Noi dung 4: Nghién cttu anh hudng ctia phuong phap ép hat loai bot dich com
nhdy trude khi 1én men dén d6 chua hat thanh pham.

- Noi dung 5: Nghién ctru cai tién mot sé bién phap k¥ thuat 1am kho hat ca cao
d3 1én men theo huéng giam lwong acid ton du cho hat thanh pham.

- Noi dung 6: D& xuat cai tién quy trinh san xuat ca cao chat luogng tai Viét
Nam.

2.2. Thoi gian va dia diém nghién cieu

Cac noi dung caa dé tai nghién ctru dugc thuc hién tir nam 2012 dén nam 2016,
bao gom:

a) Noi dung khao sat vé hién trang canh tac va chat luong cua hat ca cao Viét
Nam tai mot sé tinh trong ca cao nhiéu & Viét Nam gém huyén Chau Thanh va huyén
Giong Trém (tinh Bén Tre), huyén Trang Bom, huyén Pinh Quan, huyén Tan Phu
(tinh Pong Nai) va huyén Ea Kar (tinh PaK Lak). Thoi gian khao sét tir khi bat dau
thyc hién dé tai dén khi két thiic dé tai.

b) No6i dung nghién ciru anh huong caa loai va liéu lugng phan bon kali dén
ham lwong duong trong 16p com nhay hat ca cao tuoi va ning suét trai cua cay duoc
thuc hién trén hai vuon ca cao cung 7 nam tudi, trong thuan, gibng ca cao gdbm hon
hop cac dong Trinitario. Vuon ca cao thir nhét tai Trai Phong, huyén Di Linh, tinh

Lam Pong, ca cao dugc trong trén dat FRr. Vuon thi 2 tai Trang Bom, tinh Dong Nai,
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ca cao duoc trong trén dat Ach.

Thoi gian thuc hién: nam 2012, 2013.

¢) Noi dung Xac dinh loai nAm men thich hop cho qué trinh 1én men hat ca cao
nham tirng budc kiém soat qua trinh 1én men hat ca cao chét luong.

Nghién cttu gom céc budc sau:

- Phan 14p va lam thuan cac chung nAm men trén méi trudng Sabouraud duoc
thuc hién tai Vién nghién ciu Khoa hoc Tay Nguyén, Pa Lat.

- Binh danh cé4c ching nAim men dugc thyc hién tai Cong ty TNHH Dich vu va
Thuong mai Nam khoa TP. HCM.

- Nhan sinh khéi va thu sinh khdi nAm men duéi loai bot nhio (paste) duoc thuc
hién tai vaon ca cao huyén Tan Phu, tinh Bong Nai.

- Chu dong bd sung nam men vao khéi u hat ca cao 1én men duoc thuc hién tai
Cong ty TNHH Ca cao Trong Duc, huyén Pinh Quan, tinh Pong Nai.

d) Noi dung Nghién ctru anh hudéng cia phuong phap ép hat loai bot dich com
nhay trude khi 1én men dén d6 chua hat thanh pham.

Thoi gian thuc hién céc thi nghiém: Nam 2014, tai Céng ty TNHH Ca cao
Trong Puc, huyén Binh Quén, tinh Bong Nai.

e) Céc thi nghiém lam khé hat gom:

- Lam khd hat bang phuong phap sdy trong 1o dién dwoc thuc hién tai Truong
Cao dang Cong nghé va Kinh té Bao Loc.

- Lam kho hat bang phuong phéap phoi trén gian phoi ¢é ludi che nham giam
cudng d6 anh sang chiéu xudng hat dugc thuc hién tai Céng ty TNHH Ca cao Trong
Drc, huyén Tan Phu, tinh Bong Nai.

Thaoi gian thuc hién céc thi nghiém: Nam 2015.

f) P& xuat quy trinh san xuat ca cao chat luong tai Viét Nam

Thoi gian thyc hién: Nam 2016.

2.3. Vat liéu nghién ciru
2.3.1. Vat liéu sir dung cho cac thi nghiém khao sat nébng h¢
Bang cau hoi phong van ndng ho vé hién trang san xuit ca cao, vé tién thudng

cong thém vao gia ban cho hat ca cao chit luong (phan phu luc).
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2.3.2. Vit liéu sir dung cho cac thi nghiém déng rudng

- Vuon ca cao bd tri thi nghiém

Hai vuon ca cao trong cing thoi diém (ndm 2007) dén nay di bude vao giai doan
kinh doanh, mé hinh trong thuan, cay giéng ca cao trong tai hai vuon 12 loai cay gidng
ghép c6 ngudn gbc tir truong Pai hoc Néng La&m Tp H6 Chi Minh, gém hdn hop céac
dong Trinitario (cac dong vé tinh TD1, TD2, TD3, TD5, TD6, TD8, TD10, TD14) trong
xen k& nhau. Pay 1a cac dong ca cao dd duoc Bo Nong nghiép va PTNT cdng nhan dé
trong dai trd. Vuon ca cao dé tranh thoai hoa giéng dugc Trung thm Khuyén nong Quéc
gia khuyén céo trong xen k& nhiéu dong cho cay thu phan chéo.

- Cac loai phan bon s dung cho thi nghiém

+ Clorua kali KCI chira 60% K,O.

+ Sulfate kali K,SO, chira 50% K,0.

+ Nitrate kali KNO; chtra 44% K,0.

+ Urea chira 46% N,.

+ Super lan chira 16,5% P,0O:s.
2.3.3. Vat liéu sir dung cho cac thi nghiém Ién men

- Hat twoi: Hat ca cao duoc thu tir trai da dat d6 chin thu hai cua giéng
Trinitario. Trai ca cao sau khi hai xudng duoc 1 5 ngay sau d6 tién hanh dap tréi liy
hat tuoi stir dung trong céc thi nhiém Ién men hat.

- Hat sau 1én men: hat da trai qua Ién men trong thiing gé trong thoi gian 120 h,
déo tron 1 1an sau 48 h u.

- Thung u hat: 1am bang g, hinh vudng, déng kin 4 phia, kich thuéc 50 x 50 x
50 cm, chan thing cao 5 cm; cac thanh gd lam day thung c6 chiéu ngang 7 cm, déng
cach nhau 3 - 5 mm dé nuéc dich hat rdt ra trong quéa trinh 1én men.

- Hop nhya dung mau: hop nho ¢é nap day, kich thudc 12 X 6 x 5 cm, dung du
500 g hat tuoi.

- Céc hda chét dung trong pha méi trudng nudi cay nam men

Glucose 409

Peptone 109

Chloramphenicol 100 mg

Agar 209
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Nuéc cat 1.000 mL

- Céc hoa chat dung trong nhan sinh khéi ndm men

KH,PO,: 1,2 kg; NH,4CI: 1,2 kg; HCI: 100 mL; Ca(OCl),: 1kg; NaCl: 5 g; dung
dich Buffered Peptone Water (BPW). Bt chiét malt: 20 g; Peptone: 10 g; Agar: 50 g;
Nudc cat: 2.000 mL; Glucose: 60 g; Chloramphenicol: 0,1 g; Mat ri duong mia: 60 kg.

- Céc loai hda chat dung trong dém sb té bao nim men: BPW, dung dé pha
lodng mau thanh cac do pha lodng thap phan 10%, 102, 103... 10°®,

NaCl 590

Peptone 109

Nuéc cat  1.000 mL

- Céc loai hoa chat dung trong xac dinh ham luong duong tong sé trong 16p
com nhay hat ca cao tuoi:

Acid clohydric 1/3;

Pb(CH5CO0), 1g;

kali oxalat bdo hoa;

natri hydroxit 20%;

phenolphtalein 0,1% trong etanola 60°;

Fe,(SO4); 0,1M: 10 mL;

KMnO, 0,1N.

- Céc loai may moc thiét bi st dung trong céc thi nghiém:

+ May do pH va d6 4m dat cia nha san xuat Takemura, xuat xi Nhat Ban.

+ May do nhiét d¢ dién tir véi dau do roi SK250WPIIN Model SK-250WPII-N,
Cat.N0.8062-00, Hang san xuét Sato - Nhat.

+ Can tiéu ly dién tar Cas MWP-150N, Hang san xuat CaS, xuat xi Han Quéc.

+ May suc khi, may ly tdm, 2 xilanh (loai 10 mL va 100 mL), 6 thung nhua loai
80 lit va cac vat liéu khac.
2.3.4. Vat liéu sir dung cho cac thi nghiém lam kho hat

+ Hat ca cao sau 1én men: duoc lay tir cac thung u I&n men tu nhién (cong thic
d6i chung) va céc thung o cua thi nghiém ép loai bét dich com nhay truéc khi 18n men
nham giam ham luong duong co trong 16p com nhay bao quanh nhan hat tham gia vao

c4c qua trinh chuyén hoa trong thoi gian u 18n men hat (noi dung 4).
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+ Gian phoi che bang ludi, loai c6 d6 che phu 50% va 60% (chi cho 50% va
40% &nh sang lot xudng 16p hat nham kéo dai thoi gian kho hat (Loai ludi che ning
trong rau, mau xanh den, xuat x& Viét Nam, nhan hiéu Chudng Vang).

+ 03 ta sdy dién cung nhan hiéu, ciing ndm san xuat, dwgc nhap vé cung lic tai
Truong Cao dang Cong nghé va Kinh té Bao Loc.

2.4. Phwong phap bé tri thi nghiém
2.4.1. N§i dung 1: Khao sat vé hién trang canh tac va chat lrgng hat ca cao caa
mét s6 ving trong ca cao nhiéu & Viét Nam.

- Khao sét ky thuat canh tac ca cao cua cac néng ho:

+ Tiéu chi chon ho: chon ngau nhién tir danh sach cac ndng ho trong ca cao

+ Phuong phap chon mau diéu tra: Chon diém khao sat tai ba tinh c6 trong ca
cao dai dién cho ba khu vuc trdng ca cao chu yéu ¢ Viét Nam 1a Dong Nai (Mién
Pong Nam Bo); Pik Lik (Tay Nguyén), Bén Tre (Pong bang Séng Ctu Long). Mai
diém phong van 50 ho néng dan dé thu thap sé liéu tir cac ho truc tiép san xuét.
Phuong phép diéu tra khao sat k¥ thuat canh tac ca cao ciia cac nong ho duoc trién
khai theo huéng dan danh gia diém nghién ciu hé thong canh tac bang phiéu phong
van ho ndng dan. Phiéu cau hoi diéu tra bao gdom chi s6 dinh tinh va dinh luong lién
quan dén nodi dung can thu thap (phu luc 3). Tong sé mau diéu tra la 50 ho x 3 tinh =
150 ho gia dinh nong dan dai dién cho cac ho c6 trdng cay ca cao. Thong tin thu thap
duogc tir phiéu diéu tra dugc xir Iy thong ké bang phan mém EXCEL két hop véi doi
chiéu phan tich s6 liéu thtr cip tir béo céo cua cac Sé Nong nghiép va Phat trién Nong
thon céc tinh, Cuc trong trot, Ban diéu phdi ca cao Viét Nam va két qua nghién ctiu vé
thue trang san xuét ca cao tai cac ving trong ca cao chinh caa Vién Khoa hoc K thuat
No6ng lam nghiép Tay Nguyén.

Cac cau hoi trén phiéu khao sat khao sat bao gom co cau gidng cay ca cao da
trdng; dién tich trdng cay ca cao cua cac ndng ho; mo hinh canh tac ca cao; ning suat
hat; thu hoach qua tuoi; so ché hat twoi; lam kho hat; st dung phan bén cho cay ca
cao; mot sb loai sdu bénh trén cdy ca cao thuong gap va cach phong trir sdu bénh cua
ndng ho, cac loai thudc phong trir sdu bénh ma ndng ho thuong sir dung (Phu luc 1).
Théng tin thu thap duoc tir phiéu khao sat dugc xur Iy théng ké trén may vi tinh bang

phan mém Excel.
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- Phan tich mét sb chi tiéu lién quan dén chét lugng hat ca cao trong qué trinh
I&n men.

+ Mau phén tich: dugc ldy tir cac diém thu mua ca cao tap trung tai c4c tinh
Ddng Nai, Dik Lik, Bén Tre. Dung lwong mau phu thudc muc tiéu st dung

Pé phan lap nam men thi khdi luong hat twoi duoc lay tir cac thing u hat dang
1&én men 12 500 g/mau x 3 lan lap lai = 1500 g

+ Pé phan tich cac chi tiéu chat lwong hat: hat ca cao dugc ldy mau theo hudng
dan trong TCVN 7521 : 2005 (ISO 2292 : 1973). Dlng 6ng xién dé lay ngau nhién tur
phia trén, vi tri gitta va dudi day cua cac bao chira hat ca cao di duoc 1am kho dén 7%
d6 am,. Tron déu luong hat ca cao thu duogc, 1y ngau nhién 2 kg sau d6 tiép tuc lay
ngau nhién 300 hat dé cat hat kiém tra (cut test), 1ay 350g hat kho dé phan tich cac chi
tiéu chat luong khac cua hat nhu: do d6 am, pH vo, pH nhan hat, dém sb hat/100g...
theo cac phuong phap duge hudng dan trong cac TCVN do do By Khoa hoc va Cong
nghé ban hanh (Xac dinh d6 4m, theo TCVN 7520 : 2005 (ISO 2291 : 1980); dinh cac
dang khuyét tat sau khi cdt, theo TCVN 7522 : 2005 (ISO 1114 : 1977)...

+ S6 lan phan tich: 3 1an lap lai/mau.

+ C&c chi tiéu phan tich gdm: Ty 1& hat 1én men, hat tim, hat c6 mot phan
tim/maot phan nau, hat sau, hat méc, hat chai xam, hat 1ép, hat dinh cuc, hat v&, do am
hat khd, rac thai va vat la, s6 lwong hat/100 g.

2.4.2. Noi dung 2: Nghién citu anh hwéng cia loai, liéu lrong phan bén kali dén
ham lwgng dwong trong 16p com nhay hat ca cao twoi va ning suat trai cia cay
ca cao ¢ thoi ky kinh doanh.

2.4.2.1. Thi nghiém 1: Nghién ctu anh hudng cia loai, liéu lugng phan bon kali dén
ham luong dudng trong 16p com nhay hat ca cao tuoi va ning suét trai ciia cay ca cao &
thoi ky kinh doanh trong trén dat FRr tai huyén Di Linh, tinh Lam Dong.

2.4.2.2. Thi nghiém 2: Nghién ctu anh huong cua loai, liéu lwong phan bon kali dén
ham luong dudng trong 16p com nhay hat ca cao twoi va ning suét trai cua cdy ca cao
& thoi ky kinh doanh trong trén dat Ach tai huyén Trang Bom, tinh Bng Nai.

Céc thi nghiém duoc bé tri thyc hién song song, phuong phép bo tri thi nghiém
tuong tu nhau.

“Pic diém thoi tiét khu vec nghién cieu
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Nhiét do, sé gio ning, luwong mua, dd6 am khéng khi trong cac thang thuc
nghiém tai hai viing bé tri thi nghiém dong ruéng c6 su bién dong thap (sé liéu théng
ké & phan phu luc).

Khu vyc Di Linh, Ldm Ddng, ndm 2012 va 2013 nhiét d¢ trung binh 1a 22,4°C.
Nhiét d6 cao nhét 1a 23,3 - 24,2°C vao thang 5 va thap nhat 20,1 - 21,0°C vao thang
12 va thang 1. Trong hai ndam 2012 va 2013 luong mua giao dong tur 2.899 - 2.927
mm. Do am khéng khi 84 - 85%. Khu vuc Trang Bom, Pong Nai, nam 2012 va 2013
nhiét do trung binh 12 26,4°C. Nhiét d6 cao nhat 1a 29,5 - 30,4°C vao thang 4; 5 va thap
nhét 14 26,6 - 27,5°C vao thang 9 va thang 12.

Nhiét d6 trung binh, bién thién nhiét do tir thap nhat dén cao nhit trong nim cua
ca hai khu vuc nay déu nam trong gigi han sinh thai vé nhiét do cua cay ca cao. Dac
diém thoi tiét khi hau ¢ cac khu vuc nay phu hop véi dic tinh sinh truong va phat trién
cua cay ca cao.

* Pic diém dat dai khu vuc nghién ciru

Dé tai nghién ctru dugc thyc hién trén hai loai dat khac nhau 1a dat do bazan tai
Di Linh, Lam DPdng (tén dit 1a FRr- theo FAO-UNESCO) va dit xam phu sa ¢ bac
mau (tén dat 1a Ach - theo FAO-UNESCO) tai Trang Bom, Pong Nai. Ca hai vudn o
bd tri thi nghiém déu c6 d6 doc khong dang ké, dudi 8°.

Truéc khi tién hanh thi nghiém bon phan theo cdng thtc, phan tich mau dat dé
xac dinh thanh phan co gigi va ham lwong mot sé chat dinh dudng trong dat gom N
téng sb ; P tdng s&; K,O tong sb; Cacbon hiru co ; N dé tiéu; P,Os dé tiéu; K*; Ca®*;
Mg®"; pH dat. Két qua phan tich cho thiy c6 su khéc biét dang ké vé thanh phan co
gidi va ham luong dinh dudng cua hai loai dét nay.

Két qua Bang 2.1 cho thay:

- P4t FRr ¢ Di Linh Lam Dong ¢6 thanh phan co giéi nang véi ti 1é cau thanh
gom cat 45,59%, thit 31,92%, sét 22,49%, kha ning thoat nudc twong ddi, ham luong
mun thap 2,81%. Két qua phan tich dat cho thiy dat vuon ca cao noi bd tri thi nghiém
c6 ham luwong dam tong sb trung binh (0,17%), dam dé tiéu trung binh (7,2 mg/100 g
dat); 1an tong s6 kha (0,6%), 1an dé tiéu kha (34 mg/100 g dat), kali tong s6 0,04%. Ham
lwong K* (1,18 meq/100 g dat), Ca™ (2,15 meq/100 g dat), Mg** (0,67 meq/100 g dat)

kha ning trao d6i cation trung binh, chua vira (pHpo = 5,2).
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- Dit Ach tai Trang Bom, Bong Nai ¢6 thanh phan co gigi nhe véi ti 1& cau
thanh gdom cat 65,72%, thit 13,11%, sét 21,17%, thoat nuéc tét, chua vira (PHz0 =
4,3). Ham luwong man rat thap (1,94%), dam tong s6 nghéo (0,12%), dam dé tiéu trung
binh (3,1 mg/100g dat); 1an téng sb trung binh (0,05%) nhung lan d& tiéu rat nghéo
(1,4 mg/100g dat); kali tong sé rat nghéo (0,02%). Ham luong K* (0,10 meq/100 g
dat), Ca*™ (0,73 meq/100 g dat), Mg™* (0,48 meq/100 g dat) kha ning trao dbi cation
thap.

Bang 2.1. Pic tinh hoa ly cia dat vuon ca cao trudc khi bo tri cac cong thuc cua

nghién cuu

D4t FRr D4t Ach

Chi tiéu phén tich . . . _
¢ Di Linh, Lam Dong o Trang Bom, Bong Nai

Thanh phén co gidi (%)

Cat 45,59 65,72
Thit 31,92 13,11
Sét 22,49 21,17
Chi tiéu hoa hgc

Nisng 6 (%) 0,17 0,12
Piéng s (%0) 0,60 0,05
K,0 tong s6 (%) 0,04 0,02
Cacbon hiru co (%) 2,81 1,94
N dé tiéu (mg/100g) 7,2 3,1
P,0Os dé tiéu (mg/100g) 34,0 1,4
K" (meq/100g) 1,18 0,10
Ca"" (meq/100g) 2,15 0,73
Mg™* (meq/100g) 0,67 0,48
PHuo0 5,2 43

(Cac mau dat duoc phan tich tai Trung tdm phan tich, Vién nghién ctu Hat
nhan Pa Lat, 2012).

* K§ thuat canh téac: Trong qué trinh thuc hién nghién ctu, vuon cay dugc
chiam séc theo huéng dan trong tai liéu K thuat trong ca cao ¢ Viét Nam cua tién si

Pham Hong Btic Phudc, 2011. Cay duoc tia canh tao tan hai 1an mdi nam, canh nhanh
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sau khi cit tia duoc don sach s& (cac ho séng gan vuon dem vé 1am cai dbt) nén vuon
ludn thoang, sach co, cac nhanh cay sa xudng gan mit dat dugc cit bo dé phong chéng
Phytophthora, cé4c loai vi sinh vat, sau hai tir I6p 14 muc, tir dat phat tan Ién cay va trai.
Vuon Di Linh ¢6 hé thdng tudi nho giot nhung tai thoi diém bé tri thi nghiém hé thdng
dng ngam bi hong chua kip stra chita nén trong cac thang mua kho tir thang 12 dén
thang 4 hang ndm st dung nudc tudi tir giéng dao va ctr 20 ngay tudi mot lan do
khoang thoi gian nay 1 thoi diém cay ra hoa cho vu chinh.

Vuon ca cao Trang Bom c6 hé théng tudi nho giot nén khi thoi tiét khd han st
dung hé thong tudi nay vira tiét kiém nudc, tiét kiém chi phi va dam bao cho sy sinh
truong phét trién ctia vuon cdy. Quy trinh chim séc vuon cdy gidng nhu vuon thi
nghiém ¢ Di Linh. Tuy nhién ¢ vuon cay nay khong dugc thong thoang do lugng canh
nhanh kha nhiéu sau tia canh tao tan nhung khong thé don dep ma dé tu muc duéi goc
nén 16p thuc bi kha day tao nén sy am udt cho vuon cdy. Nam 2012 va 2013 ¢ Dong
Nai mua nhiéu, tap trung tir thang 6 dén thang 10, cong véi 16p 14 muc, canh nhéanh
nhiéu da khién cho vuon cdy phat sinh sau, bénh thanh dich anh huong khong nho dén
nang suat vuon cay.
2.4.2.3. Phwong phap bé tri thi nghiém déng rudng

- Thi nghiém hai yéu t6 duoc bé tri theo kiéu c6 16 phuy.

+ L& chinh (A) gém ba loai phan bén kali:

Al: KCI, A2: KNO3, A3: K,SO,

+ L6 phu (B) gom sau lwong phan kali

B1: 160 kg K,O/ha/nam;

B2: 260 kg K,O/ha/nam;

B3: 360 kg K,O/ha/nam;

B4: 460 kg K,O/ha/nam;

B5: 560 kg K,0O/ha/nam (ddi chtng);

B6: 660 kg K,O/ha/nam.

- Dién tich 6 thi nghiém : 114 m* mdi 6 c¢6 16 cay (4 x 4), 3 1an nhic lai.

- K¥ thuat st dung:

+ Luong dam (N,) va lan (P,0s): bon cb dinh & mac 297 kg Ny/ha/nam va 209
kg P,0s/ha/nam, twong ung véi 660 kg uré/ha/nam va 1.320 kg supe lan/ha/nam.
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+ Cac cong thuc thi nghiém bén phan KNOg, lwgng phan uré bén bé sung cho
céc 6 thi nghiém lan luot 1a 550, 473, 407, 330, 264, 198 kg/ha/nam do d trir di lwong
dam ¢6 san trong phan KNOs.

+ Phan 1an dugc bon trude phan dam va kali mot tuan. Phan kali va uré duogc
tron chung trudc khi bon.

+ Luong phan dugc bon thanh 3 dot trén ndm vao céac thoi diém.

Dot 1: ngay 1/4, ddu mua mua, két thuc dot thu qua cudi ciing ctia vu thu hoach
nam trudc.

DPot 2: ngay 15/7, gitra mua mua, cdy dang ra hoa tap trung.

Dot 3: ngay 1/10, giai doan cady dang nu6i qua non.

+ Nudc tudi cho cay ca cao trong thi nghiém theo qui trinh hién hanh.

A3 A2 Al A2 Al A3 Al A3 A2
B3 | A3B3 | A2B3 | A1B3 A2B3 | A1B3 | A3B3 Al1B3 | A3B3 | A2B3
B6 | A3B6 | A2B6 | A1B6 A2B6 | A1B6 | A3B6 Al1B6 | A3B6 | A2B6
B2 AB2 | A2B2 | A1B2 A2B2 | A1B2 | A3B2 AlB2 | A3B2 | A2B2
B5 | A3B5| A2B5 | A1B5 A2B5 | A1B5 | A3B5 Al1B5 | A3B5 | A2B5
Bl | A3B1 | A2B1 | AlB1 A2B1 | A1B1 | A3B1 Al1B1 | A3B1 | A2B1
B4 | A3B4 | A2B4 | A1B4 A2B4 | A1B4 | A3B4 AlB4 | A3B4 | A2B4
Lan nhic 1 Lan nhic 2 Lan nhic 3

Hinh 2.1. So d b tri thi nghiém dong ruong

Chi tiéu phan tich:

- X4c dinh ham lugng mot sb chat dinh dudng chu yéu trong dat vuon trude khi
b tri cac cong thirc caa nghién ciru. CAc chi ti8u : Negng 55 (%); Préng 55 (%); K20 tdng s6
(%);Cachon hitu co (%); N dé tiéu (mg/100g); P,Os dé tiéu (mg/100g); K" (meq/100g);
Ca"™ (meq/100g); Mg™ (meq/1009); pH20.

+ Phwong phap thu thap mau dat: Thyuc hién theo Théng tu sé 33/2011/TT-
BTNMT cua B6 Tai nguyén mdi truong ra ngay 01/8/2011 vé quy dinh quy trinh k§
thuat quan trac moi trudng dat.

+ Mau dét duoc thu vao thoi diém chuan bi bé tri thi nghiém:;

+ Phwong phép thu mau dat: Chon 01 diém chinh, 04 diém phu theo hinh chir
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X. Thu mau & do sau tir 0 - 30 cm & ting mat, tron déu, cdn 500g dat mang vé phong
thi nghiém cta trung tdm phan tich Vién nghién cau Hat nhan Pa Lat, dé kho tu nhién
trong khéng khi, nghién min qua ray 0,5 mm, tién hanh phan tich mot sé cac chi tiéu
hoa hoc dat bang cac phuong phap cu thé nhu sau:

Thanh phan co gidi dat (%).

N tong s (%). Po bang phuong phap do TCVN 6645 - 2000.

P tong s (%): Po bang phuong phap do AOAC 990.08 - 2000.

Cac bon hitu co (%). Po bang phuong phap do TCVN 6645 - 2000.

N d& tiéu (mg/100g).: Po bang phuong phap do TCN - STPT 1999.

P dé tiéu (mg/100g): Po bang phuong phap do TCN - STPT 1999.

K" (meq/100g).: Po bang phwong phap do TCN - STPT 1999.

Ca’* (meq/100g): Po bang phwong phap do TCN - STPT 1999.

Mg®* (meq/100g) : Do bang phuong phap do TCN - STPT 1999.

PHy20 dat: Po pH dat tai hién truong: 1y mau twong ty nhu 14y mau dé phan
tich trong phong thi nghiém, pH dit duoc do bang pH ké véi ty I¢ 1y trich 1: 2,5 (dat
: nudce).

- Tinh hinh s&u, bénh trén vuon cay trong qué trinh thi nghiém: dua vao ty 1€
cay bi nhiém bénh tir d6 danh gia mirc do xuét hién cua sau, bénh trén vuon cay.

Phuong phap xac dinh: Dém sb cay bi nhidm sau bénh hai, tinh ty 18 giita cay bi
nhiém sau bénh hai véi tong sb cay cua vuon thuc nghiém theo cong thic:

Tong s6 cay bi nhiém sau (bénh)hai

Ty 1€ cay bi hai = — — - - — * 100%
Tong so6 cay cua vuon thi nghiém

Dénh gia mirc do phd bién cua sau, bénh theo thang phan cap sau:

It pho bién: tan suat bat gap tir 0 - 25% (+)

Phé bién: tan suat bt gap tir 25 - 50% (++)

Rat pho bién: tan suat bat gap > 50% (+++)

(Theo phuong phap nghién ctru cia Nguyén Thi Phuong va ctv, 2010)

- Nang suat thu tir trai cia cay ca cao (kg/ha)

Thu hoach tréi chin theo tirng 6 thi nghiém, dém sé trai chin cua ting 6, tinh
trong luong trai tuoi; Dap trai ldy hat, tinh trong luong hat wét; tién hanh Ién men,

phoi kho hat trén gian phoi che bﬁng ludi, c6 @6 che phu 50%, mat d6 phoi 10 kg hat
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tuoi/m® Khi d6 4m hat con 7% tién hanh can hat kho dé tinh trong luogng hat khd, tir
d6 tinh ning suit thu dugc ciia vuon cay.

- Ham luong duong téng sé trong 16p com nhay hat ca cao tuoi (%)

+ Céch thuc ldy mau:

Sau hai nim bén phan theo cac cong thirc khac nhau, tién hanh thu hoach trai
chin chinh vy thu hoach theo ting 6 thi nghiém. Phuong phap 1dy mau theo TCVN
9017: 2011 (lay mau don theo dudng chéo, mdi & gém 16 cay nhung chi thu trai cua 4
cay ¢ 4 goc cua duong chéo 6 vudng nho bén trong, mdi cay lay 1 qua ¢ phan gitra
than) tién hanh dap tréi, tron déu, 1ay ngau nhién 0,5 kg hat tuoi cho vao tdi nilon, bao
quan lanh.

+ Phan tich ham luong duong tong sé trong Iép com nhay caa hat ca cao tuoi
bang phuong phap Bertrand (theo huéng dan trong TCVN 4594: 1988).

Bac I6p com nhay bao quanh nhan hat, liy 5 g com nhay cho vao binh tam giac
500 ml di c6 100 mL nudc cat, dun cach thuy trong 15 phat. Dé ngudi dén nhiét do
phong cho thém 1g Pb(CH;COO0),, thém dd Na,CO; bio hoa dén méi truong kiem dé
két taa tap chat, thém nuéc cat dén 500 mL.

L4y 50 mL dung dich loc cho vao binh tam giac 250 mL d3 c¢6 san 10 mL dd
Feling A (CuSO, 0,4M) va 10 mL dung dich Feling B (Kali natri tartrat 1,6M va
NaOH 2,5M). Pun s6i hdn hop trong 5 phat, Cu,O két taa s& xuat hién. Loc, rira két
tua.

Hoa tan két taa bang dung dich Fe,(SO,)3;0,1M néng (khoang 10 mL). Dung
dich himg dwoc chuan do bang KMnO, 1/30.

Tir s6 mL kalipemanganat 0,1N di dung tra bang Bertrand duoc sé mg glucoza
tuong tng, chuyén ra gam.

Ham lugng duong tong s6 (X) tinh bang % theo cong thic:

_a V. V3« 100%
B m.V.V,

Trong do6:

a - lugng glucoza twong ung (Q);

V; - thé tich mau lay dé thay phan (ml);

V, - thé tich binh dinh mtc mau da thuy phan (ml);
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V; - thé tich mau ldy dé 1am phan ang véi pheling (ml);

m - luong can mau (g).

- Ty 18 hat khd/hat tuoi: 1a ty 1& phan trim giita hat G d3 1én men phoi kho voi
hat tuoi chua 1én men:

. hatkho _ Trong luong hat da 1én men phoi kho

= 100 ¢
Y hat twoi  Trong luong cua hat tuoi chua Ién men i o

- X4c dinh s6 luong hat trong 100 g:

L4y ngau nhién 1 kg hat kho. Bém s6 hat nguyén thuc té sau khi da loai bo cac
hat 1ép va hat v&. Can s6 hat nguyén chinh xac dén 0,05 g. S6 hat c6 trong 100 g dugc
tinh nhu sau:

oz S6 lugng hat nguyén
S0 dém hat = —— * 100%
Khoi lugng hat nguyén

Két qua duogc lay dén s6 nguyén theo qui tac 1am tron sd.
- X4c dinh tap chat (%)
L4y ngau nhién 1 kg hat khd. Tach riéng phan tap chat va can. Lwong tap chat
duoc tinh nhu sau:
Khéi luong tap chat

Réc thai cao cao = ——— — *100%
Khoi lugng hat mau

- Hiéu suét thu hoi hat ca cao kho (%): Trai ca cao sau khi hai s& duoc trix trong
ciii bang gd 5 ngay, tién hanh dap trai lay hat. TOy thudc vao vung dat, diéu kién khi
hau thoi tiét ma trong luong trung binh trai tuoi, trong lwong trung binh hat twoi/trai,
trong luong trung binh hat khé/trai, sé lwong hat/100g c6 thé cé su chénh léch. Tai
vuon thi nghiém & Di Linh, thoi diém thue nghiém thu duoc cac chi tiéu nhu sau:

Hiéu suat thu hoi hat ca cao kho duoc xac dinh dua vao khdi luong hat khé thu
dugc nghia 1a dé thu duoc 1 kg hat khé thi can phai c6 bao nhiéu kg tréi ca cao.

n . .. Trong lugng hat da 1én men phoi kho
Hiéu suat thu hoi = - — , * 100%
Trong lugng cua tréi tuoi

- Hiéu qua kinh té:

Tir két qua nghién ciru anh huong cua loai, lugng phan bon kali dén ning suét
hat cua cdy ca cao, tién hanh danh gia hiéu qua kinh té cua cac cdng thic bon phan
trong nghién ciru nay so voi mac bon caa néng ho trudce khi bé tri thi nghiém. Dé danh

gia hiéu qua kinh t& vuon cay trude va sau thi nghiém bon phan, xem céc khoan chi



42

phi ¢6 gié tri ddu tu 1a nhu nhau. Riéng chénh 1&ch chi phi phan bon va ning suét thu
duoc tir cac cong thire khac nhau 14 co s¢ dé xac dinh hiéu qua kinh té, tir d6 lwa chon
cdng thirc ndo cho hiéu qua kinh té cao nhat.
+ Loi nhuan ting thém/nim = Tong thu ting thém/nam - Tong chi phi ting
thém/nam,;
Loi nhuan
Chi phi

Chi tiéu nay phan anh ctir mot dong chi phi bo ra thi s& thu dugc bao nhiéu ddng

Ty suét lgi nhuin =

loi nhuan. Chi tiéu nay cang 16n thi chiing té tinh hiéu qua Kkinh té cang cao.

2.4.3. Noi dung 3: Xac dinh loai nam men thich hop cho qua trinh 1én men hat ca
cao chat lwong.

2.4.3.1 Thi nghiém 3: Phan 1ap nAm men tir khdi i hat ca cao

Céc budc phan 1ap nim men

- U hat: trai ca cao di dat o chin thu hai cua giéng Trinitario duoc luu trit 5
ngay sau khi hai, dap trai lay hat, cho hat vao thung a, ddy mét 16p 14 chudi, mét 16p
bao gai, dao tron khdi t mot 1an vao thoi diém khoi hat da o dugc 48 h.

- LAy mau: lay ngau nhién 0,5 kg hat trong thung 1 ca cao tu nhién & thoi diém
24 h, 48 h; 72 h tinh tir IGc bat dau 1én men hat cho vao tai nilon dung mau, bao quan &
4°C va chuyén vé Vién Nghién ciu Khoa hoc Tay Nguyén, Pa Lat dé tién hanh phan
lap nAm men.

- Chuan bi mau cay: Tron déu tai dung hat mau, can 250 g hat, cho vao 250 mL
dung dich Peptone 0,1% bdp manh dé tach riéng phan dich com nhay.

- Pha lodng mau

+ Hut 5 mL dich mau cho vao binh tam giac chira 45 mL dung dich Peptone
0,1%, lic déu. Dung dich mau thu dugc c6 do pha lodng 1a 10 Ian so véi ban dau (hay
néi cach khac dung dich miu nay c6 d6 pha lodng 1a 10%)

+ Dich mau dbng nhét duoc tiép tuc pha loing theo day thap phan bang céch
ding pipet v tring chuyén 1 mL dich miu vao dng nghiém chira 9 mL dung dich pha
lo&ng. Tron mau trong ng nghiém cho dong nhat (dung may rung hoic dung pipet hit
dao dich mau 1én xudng 5 dén 10 Ian). Dung dich miu nay c6 d6 pha lodng la 102.

+ Thao tac twong tu dé c6 dich mau c6 do pha lodng 10°,10*,10°,10°®.
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- Chuan bi méi trudng nudi cdy: Mai treong Sabouraud, pH = 7

- Cach pha moéi treong: Hoa tan hoan toan 65 g moi truong Sabouraud trong
1.000 mL nudc cat vo trung (pH = 7,0). Pun s6i va khudy déu. Hap khu tring 121°C
trong 15 phat (pH cudi cung: 5,6 + 0,2). Bé ngudi 45 - 50°C roi phan phdi vao céc dia
petri.

- Cdy mau: Dung pipet vo triung chuyén 0,1 mL dich mau pha loing vao giira
dia petri chira moi trudng vo trung (twong tng mdi do pha lodng cy 2 dia) roi dé vao
ta 4m 25°C trong 4 - 5 ngay.

- Lam thuan: Cay chuyén cac mau nim men trén mdi trudng Sabouraud trong
dia petri cho dén khi khong con nhiém céc loai khuan lac khéc thi ciy trén méi truong
thach nghiéng trong 6ng nghiém thanh duong zichzac. Mdi mau cay 10 6ng nghiém.

- X4c dinh sb luong chung nAm men sau khi 1am thuan.
2.4.3.2. Thi nghiém 4: Pinh danh c&c chiing nAm men da dwoc phan lap

Cac chung nam men duoc dinh danh dua trén phan tich chudi ADN tai Cong ty
TNHH Dich vu va Thuong mai Nam Khoa Thanh phé H6 Chi Minh theo phuong phap
PSJ duogc hudng dan trong tai liéu Stirc khoe cong dong cua Hiép hoi Duoc pham Nhat
Ban (Pharmaceutical Society of Japan,2002). Gom céc budc sau:

+ Tach chiét ADN nam men.

+ Khuéch dai doan gen 16S rRNA; 28S rRNA bang PCR.

+ Tinh sach san pham PCR.

+ Tua va tinh sach san pham PCR giai trinh ty.

+ Pién di mao quan trén hé thong ABI 3130XL.

+ Xuét trinh tu giai duoc va sir dung céng cu BLAST cua NCBI dé doc két qua.
2.4.3.3. Thi nghiém 5: Nhan sinh khéi cac chiing nAm men phan lap dwoc

Nhan sinh khéi ném men cap 1: theo trinh tu cac budc nhu sau

+ 0,5 kg mat ri + 4,5 kg nuéc: tron déu, ly tdm lang can; dun soi tiét tring 20
phut, dé nguoi.

+ B6 sung vao nudc mat ri da pha lodng & trén 259 KH,PO, + 25g NH,CI, pH
dung dich=4,5

+ Cho vao mdi binh 5 lit: 300 mL nudc (pH = 4,5) + 30 mL mat ri pha loang +

10 6ng nghiém chira nAm men/1 chung.
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+ Suc khi véi toc do 9 lit/phat. Suc trong 18 tiéng véi nhiét d6 dich nam men
ban dau la 35°C, nhiét d6 moéi truong 25°C.

+ Cho dudng vao tir tir, mdi tiéng bd sung nude dudng mot l1an véi lidu luong:
40 mL; 50 mL; 60 mL; 70 mL; 80 mL; 100 mL; 150 mL; 200 mL; 220 mL.

+ Quan s&t: mau sic, mui cua cac thing nhan sinh khéi: Ly mau dich u cho
vao 6ng nghiém (20 mL/dng/ching) so sénh mau sic cua dng chira dich nAim men
dang suc khi dé nhan sinh khéi véi éng d6i chiing (chi chira dich nam men ban dau,
khdng suc khi nhan sinh khoi).

Sau 2h céc 6ng chira dich nam men c6 két tua tring & day dng nghiém, dng dbi
chang thi khéng cd. Chang to nim men di c6 tang sinh khéi trong dich.

Nhan sinh khéi ném men cdp 2:

Cho vao mdi thung 16n céc thanh phan: 40 lit nudc, nang nhiét 1én 35 d6 C;
200g KH,PO,; 200g NH,CI

+ Chuan pH = 4.5

+ Cho 2 kg mat ri da pha loang 50%, tiét tring.

+ Cho ndm men tir mdi binh nho sang mét binh 16n.

+ Suc khi 9 lit/phdt trong 24 gio

+ Do nhiét d6 hang gio.

+ L4y mau dé so sanh mau cua dich thung nhan sinh khdi nAm men véi mau déi
chang 1 dich ri duong pha lodng khong c6 nam men.

+ Ly tam: sau 18 gio suc khi thi tién hanh ly tdm dich nAm men tir cac thung o voi
gia toc gia toc ly thm 49.298 m/s?dé thu sinh khdi ndm men dang paste (b6t nhéo).
2.4.3.4. Thi nghiém 6: Xac dinh s6 té bao nAm men c6 trong bdt nhao

Dbém s6 lugng té bao nAm men bang phuong phap dém truc tiép dudi kinh hién
vi, sir dung budng dém héng cau (cta Hirschmann, Puc; rdnh sau 0,1 mm, dién tich 6
dém 0,0025 mm?). M&i mau dém lap lai 03 lan, & cung d6 pha lodng phi hop.
2.4.3.5. Thi nghiém 7: Lén men hat c6 bé sung nAm men vao khéi u

Cac loai nAm men duoc bo sung vao khéi u lGc bit dau qua trinh 18n men do
nim men chiém wu thé 1én men trong 24 h dau. Sau do, ching s& bi uc ché boi vi
khuan acid lactic (Schwan, 1998). Cac loai nAm men duoc bd sung riéng ré vao cac

khdi &, do mat s6 cac nam men khac nhau nén khéi lwong bot nhdo nim men bé sung
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vao cac khdi u ciing khac nhau dé dam bao d6 dong déu vé mat dé6 nAm men bé sung
thém gitra cac cong thuc.

+ Nguyeén liéu 1a hat ca cao uét tir trai da dat do chin thu hai caa hon hop cac
dong Trinitario.

+ Thi nghiém 1 yéu té (loai nAm men), gém 6 cdng thirc véi 3 1an lap lai, moi
cong thirc 35 kg hat ca cao twoi dugc u trong cac thing bang gd dé 18n men hat, cu thé
nhu sau:

Cong thic 1 (ky hiéu M): Lén men tu nhién (d6i chuang);

Cong thac 2 (ky hiéu My): B6 sung ndm men Saccharomycodes ludwigii, mat
d6 4,3 x 10° CFU/g;

Cong thirc 3 (ky hiéu M,): Bo sung ndm men Schizosaccharomyces pombe, mat
d6 1,2 x 10*° CFU/q;

Cong thic 4 (ky hiéu Ms): B6 sung nam men Saccharomyces cerevisiae, mat do
1,5 x 10" CFU/g;

Cong thie 5 (ky hiéu My): B6 sung nam men Pichia kudriavzevii, mat do 2,5 x
10" CFU/g;

cong thac 6 (ky hiéu Ms): B6 sung nam men Candida tropicalis, mat d6 2,6 x
10° CFU/g.

Cac thung 1 duoc bd tri sap xép hoan toan ngau nhién trong phong c6 mai che
va tudng bao quanh. Thoi gian 1én men 120 h, dao tron 1 lan tai thoi diém 1én men
duoc 48 h

Sau khi cho bdt nhdo nim men vao khéi u tién hanh tron déu roi ta bé mat
thing u bang 1 16p 14 chudi, bén trén pha 1 16p bao gai.

Thi nghiém 1 yéu té, kiéu hoan toan ngau nhién (CRD).

CT6 CT5 CT3
CT1 CT2 CT6
CT3 CT5 CT4
CT1 CT4 CT3
CT2 CT4 CT6
CT1 CT2 CT5

Hinh 2.2. So @6 b tri thi nghiém 18n men hat ca cao c¢é bd sung them nam men
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+ LAy mau:

Trong qua trinh 1&n men: Mau dugc 1y 24 h/lan tai 3 diém chéo goc cua thung
lén men, & d6 sau 10 cm, khdi luong mai l1an lay dé phan tich céc chi tiéu 1a 250 g hat
tuoi.

Hat khd: Hat sau 1én men dugc phoi trén gian che bang ludi c6 @ che phu 50%
nham han ché 50% cuong d6 anh sang chiéu xudng 16p hat, khi do 4m hat xuéng dén
7%, lay ngau nhién 2,0 kg hat kho dé phan tich cac chi tiéu lién quan.

Céc chi tiéu theo doi

- Trong qué trinh [én men:

+ Nhiét do khdi hat (°C): Nhiét do khdi hat do bang nhiét ké dién tar cam tay,
ctr sau 24 h do mot 1an tai 3 diém chéo goc cua thung 1én men, & do sau 10 cm, nhiét
d6 khdi 1 1a nhiét d6 trung binh cua cac sé liéu thu thap dugc.

+ pH com nhay: pH com nhay (b6c com nhdy cta 30 hat ca cao, cho thém nudc
cit theo ti 18 1:1 vé trong luong rdi xay nhuyén dé do); pH nhan hat (boc 14y nhan cua
30 hat ca cao, cho thém nudc cat theo ti 16 1:1 vé trong luong r6i xay nhuyén dé do).
Do pH com nhay va pH nhan hat bang may do pH - 2012, do 1 lan/ngay, mdi lan do
1ap lai ba 1an theo phwong phap cta Ardhana va Fleet (2003).

+ P9 Brix hat (%): do bang may do do Brix cam tay. Lam sach mat kinh bang
nudce cat, phét 16p mong com nhay 18n mit kinh. Poc két qua hién thi 1én éng kinh.

- Phan tich chdt lreng hat kho

pH hat khd: Can ngiu nhién 250 g hat ca cao trong ¥ mau hat ca cao. Siy &
nhiét d6 115°C trong 55 phat. Lam v& hat bang may lam v& hat. Lam sach vo bang
may lam sach vo hat. Nghién hat sau khi 1am sach vé thanh bot nhao biang may nghién
hat. LAy 10 + 0,1 g bot nhdo bo vao binh dinh mic 100 mL. Cho thém 70 ml nuéc
néng ¢ 70 - 80°C vao binh va lic déu khoang 20 gidy. Pé nguodi dén nhiét o phong
sau d6 dinh mutc dén 100 mL. Bo vao may loc sau d6 1ay dung dich da duoc loc do pH
bang thiét bi cAm tay (theo phwong phap duoc huéng dan trong chwong trinh CARD
cocoa project, AusAid, 2009).

Ham lugng acid lactic, acid acetic trong hat khd (%): Khi hat dugc phoi kho
dén 7% @6 am thi tién hanh ldy mau. Cac mau duoc ldy voi khéi lwong 500 g, bao

quan 3 thang truéc khi phan tich HPLC (theo phuong phap duge huéng dan trong
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chuong trinh CARD cocoa project, AusAid, 2009) tai Vién Nghién ctu khoa hoc Tay
nguyén, Da Lat.

2.4.4. Ndi dung 4: Nghién ciru anh hwéng ciia phwong phap ép khéi hat nham loai
bét dich com nhay trwéc khi 1én men dén d chua hat thanh pham.

Thi nghiém 8: Thi nghiém 1 yéu té duogc bd tri theo kiéu hoan toan ngau nhién
(CRD), sau cong thirc va ba lan lap lai. S6 6 co so: 18 &; mdi 6 co s& 1a mot thung u;
mdi thung chira 50 kg hat tuoi. Tong khdi lugng hat st dung 50 x 6 x 3 = 900 kg. S6
hat cia mdi thiing u dwoc tron déu nhiéu lan trong qua trinh ép dé bao dam dich com
nhay ép ra déu giira cac hat.

cong thirc 1 (ky hiéu E,): khong ép (ddi chting);

Cong thire 2 (ky hiéu E;): ép loai 2 kg dich com nhay tir 50 kg hat ca cao tuoi;

cong thuc 3 (ky hiéu E,): ép loai 3,5 kg dich com nhay tir 50 kg hat ca cao tuoi;

Cong thirc 4 (ky hiéu Es): ép loai 5 kg dich com nhay tir 50 kg hat ca cao tuoi;

cong thuc 5 (ky hiéu E,): ép loai 6,5 kg dich com nhay tir 50 kg hat ca cao tuoi;

Cong thirc 6 (ky hiéu Es): ép loai 8 kg dich com nhay tir 50 kg hat ca cao tuoi;

Cac thung chira hat dwoc u 18n men trong 120 h, d4o tron 1 1an vao thoi diém

1én men duoc 48 h.

CT2 CT1 CT4
CT1 CT2 CT6
CT3 CT4 CT1
CT6 CT5 CT3
CTS CT3 CT5
CT4 CT6 CT2

Hinh 2. 3. So db bé tri thi nghiém I&8n men hat ca cao c6 ép loai bét dich com nhay tir
khéi hat ca cao tuoi truée khi 1én men.

Chi tiéu theo ddi va phuong phap phan tich twong tu nhu thi nghiém 5 (muc
2.435)
2.4.5. Noi dung 5: Nghién ciru cai tién mat sé bién phap ky thuat lam kho hat ca
cao di 1én men theo hwéng giam lwong acid tén dw cho hat thanh pham.
2.4.5.1. Thi nghiém 9: Lam kho hat bang phwong phap siy

Thi nghiém hai yéu t6, gdm 18 cong thuc, ba lan Iap lai.



- Yéu t6 thu nhat: mic do ép loai dich nhay trudc khi 1én men

+ E,: khong ép (ddi ching);
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+ Ey: ép loai 2 kg dich com nhay tir 50 kg hat ca cao tuoi;

+ E,: ép loai 3,5 kg dich com nhay tir 50 kg hat ca cao tuoi;

+ Eg: ép loai 5 kg dich com nhay tir 50 kg hat ca cao tuoi;

+ E,: ép loai 6,5 kg dich com nhay tir 50 kg hat ca cao tuoi;

+ Es: ép loai 8 kg dich com nhay tir 50 kg hat ca cao tuoi;

- Yéu té thr hai: nhiét do say hat.

+ T1: Say hat & 50°C;
+ T2: Say hat & 60°C;
+ T3: Say hat ¢ 70°C.

S6 6 co s0: 18 x 3 =54 8. S6 lwgng hat sau 1én men/6 co so: 2,0 Kg.

Tong khdi lugng hat sir dung cho thi nghiém : 2 x 54 x 3 = 108 kg.

B4 tri thi nghiém kiéu hoan toan ngau nhién (CRD-2)

T, E;3

T1Eo

T1E;3

T1Es

T E

T, E;3

T1E;3

T1E

T1E4

T, Eop

T1Es

T, E4

T, Es

T3 Ep

T1Eop

T, E;

T, E;

T3 E;

T Ey

T2 B

T E;

T3 B

T, Ey

T2 Eo

T3 B

T, Ey

T2 Eo

T.:E4

T3 Eo

T3 Es

T1Es

T3 Es

T, E;

T Ey

T3 B

T1Eg

T Ey

T, E;

T3 Eo

T3 Es

T; B

T.:E4

T, E;3

T3 E;3

T, E;

T, Es

T3 E4

T3 E4

T3 Ey4

T3 Ey4

T3 E4

T E

T1Es

T, Es

Hinh 2. 4. So db bé tri thi nghiém 1am kho hat bing phuong phap sy hat

Cac chi tiéu theo doi
+ pH hat kho

+ Ham lugng acid lactic va acid acetic hat kho (%)

2.4.5.2. Thi nghiém 10: Lam khd hat bing phwong phap phoi

Hat ca cao sau khi 1én men dugc phoi theo 3 cach khac nhau:

- Phoi trén gian, khong co ludi che, &nh sang mit troi chiéu truc tiép xudng

khéi hat;

- Phoi trén gian, c¢6 ludi che, giam 50% cuong do chiéu sang xubng khdi hat;

- Phoi trén gian, c¢6 ludi che, giam 60% cuong d6 chiéu sang xudng khdi hat.
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Thi nghiém 2 yéu té.

+ Yéu t6 thir nhat la khéi lwong hat phoi/m*:

Ki: 10 kg/m?;

K,: 20 kg/m?;

K3: 30 kg/m?.

+ Yéu té thtr hai & cach thirc phoi (phoi truc tiép hodc phoi gian tiép):

Lo: Phoi truc tiép;

L1: giam cuong d6 chiéu sang con 50% (St dung ludi che nang loai che nang
50%, anh nang chi lot xubng 16p hat 50%);

L2: giam cuong d6 chiéu sang con 40% (St dung ludi che nang loai che nang
60%, anh niang chi lot xung 16p hat 40%).

+ Thi nghiém lap lai 3 1an. Sé cong thuc: 3 x 3 = 9. Khéi lwong hat st dung cho
thi nghiém: (10 x 3) + (20 x 3) + (30 x 3) = 180 kg

B4 tri thi nghiém kiéu hoan toan ngau nhién (CRD-2)

KsL, | KiLo | KsLy | KoLy | Ks Lo | KoLy | Ky Ly | Ky Lo | Ky Ly

KoLy | Kaly | Kalo| KoLo| Kilo | KoLy | KLy | Kaly | KoLy

Kolo | KoLy | Kily | Ksly | KoLy | Ksly | Kglo | Kilo | Kyl

Hinh 2. 5. So d6 b6 tri thi nghiém 1am khé hat bang phuong phap phoi hat

Céc chi tiéu theo doi

+ pH hat kho.

+ Ham lugng acid lactic va acid acetic hat kho (%)

Thaoi gian thuc hién: nam 2014, 2015
2.4.6. Noi dung 6: Pé xuit cai tién quy trinh san xuét ca cao nguyén liéu tai Viét
Nam

Dua vao cic két qua thi nghiém, dé xuét cai tién qui trinh san xuit ca cao
nguyeén liéu tai Viét Nam.
2.5. Phwong phap xir Iy s6 liéu

- St dung phan mém SAS phién ban 9.1.3 dé:

+ T-test dé so sanh sy khac biét gia tri trung binh giira cac két qua khao sat.

+ Phan tich ANOVA dé danh gia su khéc biét gitra cac cong thac, xép nhom
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tuong tac cac nghiém thirc, cac trung binh tuong tic Dunnett.

+ Phan tich hdi quy dé xac dinh quan hé giira loai, lugng phan bon kali voi ham
lrgng duong trong com nhay hat ca cao tuoi va ning sudt hat khd/ha, chon tuong
quan hdi qui nao c6 gia tri p < 0,05 hoic p < 0,01.

- X 1y sb liéu va vé do thi biang Excel.

Hinh 2. 6. Vuon ca cao Trang Bom, Hinh 2. 7. Do nhiét do khdi 1 hat ca cao

Pong Nai bang nhiét ké cam tay

Hinh 2. 9. Chuan bj mau do pH com nhay Hinh 2. 10. Po pH com nhay



o1

Hinh 2. 11. Chuan bi mau do pH hat Hinh 2. 12. Po pH hat
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Chuong 3
KET QUA VA THAO LUAN
3.1. Khao sat vé hién trang canh tac va so ché ca cao mét sé ving tréng ca cao
nhiéu & Viét Nam
3.1.1. Co cu gidng cay ca cao di trong hién nay
Bang 3.1. Cac loai cdy gidng ca cao hién trdng & cac néng ho

Pon vi tinh: % sb ho

Giong thuc sinh Giong thye sinh nguoi

Pia diém Gidng ghép tw hat lai F1 dan ty gieo wom
Pong Nai 100 0 0
bak Lak 94 6 0
Bén Tre 96 4 0
Trung binh 96,67 3,33 0

Két qua khao sat cho thay ba viing trong ca cao nhiéu & Viét Nam chu yéu trong
gidng ca cao ghép (Bo6 gidng gom 8 dong ca cao thuong mai nhap noi tir Malaysia da
qua khao nghiém va duoc cong nhan giéng cho phép trong tai cac tinh phia Nam). Két
qua khao sét vé loai cay gidng ca cao trong tai cac nong ho cho thay o Bong Nai 100%
s6 ho dung gidng ghép c6 ngudn géc rd rang. Mot sé ho gia dinh ¢ Pak Lik (6%) va
mot s6 ho gia dinh & Bén Tre (4%) sir dung gidng thuc sinh tir hat lai F1. Khéng ¢ ho
nao trong loai gidng thuc sinh tu gieo wom.

Nam 2006, Bo Néng nghiép va PTNT da chinh thic cdng nhan 8 dong ca cao
vo tinh la TD1, TD2, TD3, TDS, TD6, TD8, TD10, TD14 (day la bd giéng ca cao
ghép gdém 8 dong ca cao thuong mai nhap noi tir Malaysia di qua khao nghiém) va 5
ciy dau dong TC5, TC7, TC11, TC12 (Quyét dinh sé 321/QB/BNN-BKHCN ngay 26
thang 1 nam 2006).

Nam 2011, Bo Nong nghiép va PTNT cong nhan cho san xuat tha gidng
PBC157 va PBC159 (Quyét dinh sb 174/QD-TT-CCN, ngay 04 thang 5 nim 2011).
Céc giéng ca cao hién dang trong tai Viét Nam c6 ning suét tiém nang tir 2 dén 5 tin
hat kho/ha, c6 kha ning thich nghi rong véi diéu kién khi hau thd nhudng cia cac dia

phuong nhung c6 nhuoc diém 1a kha ning chéng chiu véi bénh théi qua do



53

Phytophthora kém, qua bi hu hong, bi rung do nhiém bénh anh huong dén ning suat
thu hoach nhat 1a trong nhiing thang mua mua do am khdng khi cao, s6 ngay mua lién
tuc kéo dai.

Téng hop két qua thdng ké ca ba khu vic khao sét cho thay 96,67% sé ho duoc
khao sét str dung gidng ca cao ghép, 3,33% sb ho sir dung giéng thuc sinh tir hat lai F1
va khong con ho sir dung gidng thuc sinh nguoi dan ty gieo wom.

O khu vuc Tay Nguyén, ngudn gidng ca cao chu yéu 1a sir dung ngudn gibng tir
Truong Pai hoc Néng Lam Thanh phé H6 Chi Minh. Trong co ciu giéng ca cao hién
tréng tai Viét Nam, cac dong vo tinh nhap noi di qua khao nghiém chiém khoang 82,2%
va 17,8% gidng lai tir cac cap lai da biét trudc bd me (Cuc Trdng trot, 2010).

S6 lieu khao nghiém cua Vién Khoa hoc Ky thuat Nong Lam nghiép Tay
Nguyén nim 2011 cho thay Viét Nam chu yéu trong gidng ca cao ghép, ty 1¢ giéng da
trong & Viét Nam co co cau 75,02% giong ca cao ghép, 24,98% giéng trong tir hat
(dong vé tinh tuyén chon tir hat gidng lai F1 va mot sé it trdng bang hat lai khéng rd
nguoén goc).

Qua khao sat thuc té cho thay cac vuon cdy ca cao c6 dién tich lon (trén 2 ha),
trong thuan thi duoc quy hoach kha bai ban, gidng trong 100% la giéng ghép nam
trong bo gidng duoc Bo Nong nghiép va PTNT céng nhan, duoc mua tir cac dia chi rd
rang, cho ning sut kha nhung chi c6 rat it vuon cay dat dugc ning suit tiém ning cua
giong. Chi c6 mot s it vuon cay ca cao cd dién tich nho (dudi 0,5 ha), trong xen vao
vuon cay thu trai thi giéng trong 1a cay thuc sinh tir hat lai F1.

Vi ca cao la cay thu phan chéo nén nguoi dan dugc khuyén céo trong tir 3 dén 5
gidng xen 14n vai nhau trong cling mdt vuon cay, viéc trong xen ké cac dong gan nhau
dé dam bao dat ning suit cao nhat dong thoi gop phan ting tudi tho cho vuon cay.
Trong cung mot khu vuc c6 diéu kién khi hau, thoé nhudng giéng nhau nhung san
lugng ca cao trung binh thu dugc giita cac ndng ho rat khac nhau. O Pk Lik, ho dat
nang suat cao nhat 1a 3 tan hat kho/ha,ndm. Nhung cling ¢6 ho ciing khu vuc chi dat
nang suat 1 tin hat kho/ha,nam. O Bong Nai ho dat cao nhat 1 1,5 tan hat kho/ha,ndm
nhung hd ¢ gﬁn vuon ca cao cung nam tudi, cung diéu kién tu nhién thi chi dat 6 - 7 ta
hat kho/ha,nam, sy khac biét co ¥ nghia vé ning suat co lién quan mat thiét dén sy

khac biét vé mirc dau tu, nudc tudi va ap dung k¥ thuat canh tac. Cay ca cao c6 pho
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thich nghi rong véi diéu kién khi hau va dit dai cua cac dia phuong nhung ciing khong
phai 12 loai cay d& trong vi néu khong chiam soc ding k¥ thuat, dau tu nudc tudi phan
bon khong day du khoa hoc, khong dung giai doan sinh truong phat trién caa cay thi
cay khong ra hoa két trai hoic ning suét sé rat thap.

3.1.2. Dién tich tréng cay ca cao cia cac ndng hd

Bang 3.2. Dién tich trong cay ca cao cua néng ho

Pon vi tinh: % sb ho

Dién tich tréng ca cao cia ndng hg (m?)

Pia diém
< 3.000 3.000 - < 5.000 5.000 - < 10.000 >10.000

Pong Nai 6 16 74 2
Pik Lik 0 12 86 2
Bén Tre 82 14 4 0

Két qua thong ké chi ra rang san xuat ca cao tai mot s6 viing trdng ca cao nhiéu
& Viét Nam boc 16 nhitng han ché, d6 1a: qui md san xuit tirng ho nho, sé ho canh tac
cd dién tich trén 1 ha rat it, 2% s6 ho & Dong Nai, 2% sb ho & Pak Lak co dién tich
vudn ca cao trén 10.000 m?. 74% sb ho ¢ Bong Nai, 86% s6 ho ¢ Bak Lak c6 dién tich
vudn ca cao tir 5.000 — < 10.000 m?. O Bén Tre dién tich trong ca cao cua cac nong hd
nho, chii yéu trong xen voi cy an qua khéac, co dén 82% s6 ho co dién tich trong ca
cao dudi 3.000 m? nén san xuit manh man, thiéu tinh ddng bo vé& cham soc dau tu, k§
thuat canh tac khong dong nhat, thi truong tiéu thu thiéu 6n dinh, ludn chiu ap luc
canh tranh voi cac cdy trong khac. Vi vay yéu td gia dau ra cua ndng san tac dong
manh va nhanh dén dién tich trong ca cao cua cac néng ho. Két qua tong hop tir phiéu
khao sét cho thdy c6 90% sb ho cho rang néu cé tiém lyuc kinh té va dau tu dung cach
van ¢ thé thu nhap kha véi cay ca cao. 10% s6 ho c6 khé khin véi loai cay trdng nay
va c6 thé s& chuyén d6i sang trong loai cay khac thay thé. Két qua nay phi hop véi két
qua khao sat cia Cuc Trong trot trong bao cao tai hoi nghi 10 nim san xuit ca cao tai
thanh phé Ho Chi Minh nam 2015.
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3.1.3. M6 hinh canh tac cay ca cao caa cac néng ho
Bang 3.3. M6 hinh canh tac cay ca cao cua cac ndng ho

Pon vi tinh: % sb ho

) , . Trong xen Trong xen Trong xen cay
Pia diem  Trong thuan ) ]
dwa dieu khéac
Pong Nai 74 0 24 2
bak Lak 96 0 0 4
Bén Tre 0 92 0 8

Théng ké két qua khao sat cho thay: O Bén Tre hau hét cac ndng ho trong xen
cay ca cao V4i cac loai cay an qua khac, 92% sb ho trong ca cao xen véi cdy dira, 8%
s6 ho trong ca cao xen véi cay buoi. O Pak Liak hau hét cac ndng ho duoc khao sat
cha yéu trong thuan (96% so ho), trong vuon chi trong xen cay che bong, ¢ 4% sé ho
trong xen véi cay diéu. Khu vuc Bong Nai phat trién cay ca cao sau nay nén cha yéu la
trong thuan (74% sé ho), c6 24% sé ho trong ca cao xen Véi ciy didu va 2% sb ho
trong xen véi cdy an qua khac nhu du du, chudi. Két qua khao sat ciing twong dong véi
khao sat thuc trang san xuét ca cao & cac ving trong ca cao chinh tai Viét Nam cua
Vién Khoa hoc K thuat Néng Lam nghiép Tay Nguyén. Viéc trong xen la dé ting thu
nhap trén ciing mot don vi dién tich dat, tin dung cong lao dong nhan rdi, tiét kiem
cong lao dong vi mot cong doi viéc.
3.1.4. Ning suit hat ca cao ciia cac nong ho
Bang 3.4. Ning suit hat ca cao kho dat duoc cia cac nong ho

Pon vi tinh: % sb ho

Ning suit hat ca cao kho (kg/cay)

Pia diém

<05 0,5-<1,0 1,0-<1,5 >1,5
Pong Nai 12 8 66 14
Pik Lik 6 14 16 64
Bén Tre 6 6 20 68

Két qua khao sat cho thay ning suat dat duoc cia cac nong ho van & muc thap,

nhitng vuon trong gidng ghép ¢ ngudn gbc 1d rang nhu & Bén Tre, Pong Nai ning suat
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dat duoc cuia ndng ho van thip hon ky vong cua giong. O Ddng Nai, vuon 7 nam tudi ky
vong ning suat 2 kg hat kho/ciy, nhung chi dat tir 1,5 - 1,8 kg hat khd/cay (14% s6 ho).
O Pik Lik mic du cac vudn khao sat chu yéu 1a trong thuan, nhung mét s vudn ning
suat khdng cao, 14% sé ho ning suit dat 0,5 — 1,0 kg hat khé/cay va cd 16% s ho dat
duoc ning suét tir 1,0 - 1,5 kg hat kho/cay, niang suat dic biét thip & vuon caa ndng ho
13 nguoi ddng bao dan toc thiéu sd, cac vuon trong gidng thuc sinh véi 6% sé ho thu
hoach dudi 0,5 kg hat khd/cay. Bén Tre phét trién cay ca cao thuong mai sau S0 VGi Cac
tinh trong ca cao chi yéu khac, nhung ning suat cao nhat trong ba ving khao sat. Bén
Tre 0 toi 68% sb ho dat nang suat > 1,5 kg hat khé/cay, 20% sé ho niang suat tir 1,0 - <
1,5 kg hat khd/cy, 6% s6 ho nang suat tir 0,5 - < 1,0 kg hat khé/cay, chi c6 6% sb hod
nang suat < 0,5 kg hat kho/cay.

Nhin chung: ning suét trung binh cac ndng ho con thap. Nang suat thap c6 thé
XUat phat tir cic nguyén nhan: dat nghéo dinh dudng, dau tu cham soc thap, chim soc
khong ding yéu cau k¥ thuat, tudi cay, sir dung phan bon chua di. Két qua khao sat
tuong d6ng véi béo céo cia Sé Nong nghiép va PTNT céc tinh.
3.1.5. Thu hoach qua twoi va so ché sau thu hoach tai cac nong hd
Bang 3.5. Ky thuat hai va trir qua khi thu hoach ca cao cta c&c néng ho

Pon vi tinh: % sb ho

. Lyatrai Haiddong  Trir trai co muc dich  Trir trai khong
Pia diém

chin loat (5 - 7 ngay) muc dich
Pong Nai 82 18 46 54
Pik Lik 10 90 0 100
Bén Tre 100 0 70 30

- Hai trai

Dé co hat ca cao thanh pham chat lwong tét thi qua ca cao chi duoc hai khi da
chin. Két qua tong hop tir phiéu khao sat cho thdy ¢ Bén Tre, nguoi trong ca cao tuan
tha rat tot vé diéu nay. 100% sb ho trong ca cao déu thu hoach qua khi di chin, 70% sb
ho trit qua theo ding quy trinh duoc khuyén céo vi vay cac nha thu mua rat yén tam véi
hat ca cao kho duoc so ché tir Bén Tre va ca cao Bén Tre cling trd nén noi tiéng vé mat

chit luong trén thi trudng. Mot s6 noi khac thu hoach qua ddng loat nhu ¢ Pak Lik
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(90% s6 ho) do yéu td tam 1y vi nghi rang trai xanh s& niang ky hon, mat khac sg mat
trom, tha “xanh nha con hon gia ddng” va lai cac cong ty ché bién ciing khong c6 ché tai
vé gia néu qua thu hoach khong chin dong loat dan dén chat lugng hat sau 1én men
khong 6n dinh. Thu hoach khi qua chin dé dat chat lugng hat ca cao t men tét, khong
hai qua con xanh vi hat non ¢ mau tring tim nhat chwa da chin khdng thé 1én men tao
vi chocolate. Mic du sau khi hai va trix qua, qua trinh chin quéa va chin tiép caa hat duoc
xay ra, nhung qua non thi hat non khdng thé chin tiép va hat khd dan tao vi la, moi kém
khi @ men chung véi hat chin (Lé Quang Hung, 2012).

- Triz qua

Sau khi thu hoach, qua duoc cat trix 5 - 7 ngay nham giam luong com nhay hat
ca cao, rit ngan giai doan Ién men yém khi, luong acid lactic hinh thanh thap, ham
lugng alcohol/acid acetic thdp (Lambert, 2010) do dé viéc lwu trit qua nam trong
khuyén céo nang cao chat luong hat ca cao sau Ién men. Uu diém cua Vviéc tri trai |12 cai
thién huong vi ca cao, ting tbc do 18n men hat, giam luong acid trong hat (Lambert,
2010). Qua khao sat thyc té, & Pak Lak hau hét cac ndng ho khong trit qua hozc trit qua
khong muc dich. O Bdng Nai 46% sb ho trit qua theo khuyén cdo va 54% sb ho trir qua
khéng muc dich. C6 rat nhiéu Iy do nguoi trong ca cao giai thich cho viéc luu trit qua
khdong muc dich, d6 1a: do gia nong san dang 1én cao, ngudi thu mua khéng phén biét
gia cac loai hat, do dién tich it nén luong qua hai mdi lan khéng da cho mot thing 1én
men, do chua tim duoc cong lao dong dap qua, do qua chin va qua xanh 1an 1on trong d6
ty 1& qua xanh nhiéu nén phai ton trir mot thoi gian dé qua tiép tuc qua trinh chuyén hoa
thuan loi cho qua trinh 1&n men hat. M6t s6 giéng khi qua chin nay mam trong qua nhu
dong TD1 va TD6 can thu hoach khi qua vira chin va trit qua truéc khi dap vo cho 1én
men Véi thoi gian ngan hon, néu dé 1au hat nay mam nhiéu (Lé Quang Hung, 2012).

- Xur ly hat wot

Két qua thong ké Bang 3.6 cho thdy 100% cac néng ho déu thuc hién 1én men
hat. Pay 1a wu diém cua ca cao Viét Nam vi chocolate chi c6 huong vi dic trung khi
hat nguyén liéu da trai qua qua trinh 1én men. Sau khi tién hanh dap qua, hat dugc tach
ra khoi vo, tron déu roi cho vao thung a 1én men.

O Déng Nai ¢ 12% sb ho thuc hién viéc ép hat trudce khi 16n men dé lay dich com

nhay 1én men ruou nhung khong thuong xuyén do san pham ruou ca cao Ién men tir dich
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ép com nhay tiéu thy han ché trén thi treong, mot sé ho ép Iy dich 1én men ruou sir dung
quy mo gia dinh nén thudng ép vao céc dip chuan bi cho 1§, tét. Ep lay dich com nhay qua
khao sat dugc thay chu yéu thuc hién ¢ cac diém thu mua so ché hat tap trung. Khéi luong
dich com nhay l4y ra thuong chiém 7 - 10% khéi lwong khdi hat u 18n men. Hat 1én men
sau d6 duogc tron chung vai hat 1én men cta cac thung u khac thanh hat thuong mai nén
khong danh gia dugc anh huéng cua viée ép 1y bot dich com nhay dén chit luong hat ca
cao nguyén liéu.

Bang 3.6. Xt Ii hat udt trude khi a 1én men

Pon vi tinh: % sb ho

. U hat Ién men theo Ep hat lay dich trwéc khi @
Dia diem R . A
truyen thong Ién men
Pong Nai 100 12
bik Lak 100 00
Bén Tre 100 00

- Lén men hat
Bang 3.7. Ky thuat I&én men hat cua cac néng ho

Pon vi tinh: % sb ho

U hat 1én men Phwong phap .
. Pao tron (lan)
Pia diém (ngay) lén men
>45 <45 thing déng thing 1 2 3
Déng Nai 00 100 00 00 100 6 94 00
bak Lak 14 86 00 00 100 10 90 00
Bén Tre 00 100 00 00 100 10 90 00

Theo quy trinh 1én men truyén théng thi qua trinh @ hat ca cao twoi dé 1én men
hat kéo dai tir 5 - 7 ngay nhung do yéu t gia, nha thu mua khdng phan biét chat lwong
ndng san nén cac néng ho da két thdc qua trinh 18n men sém dé giam chi phi dau tu,
thu lgi sém. Chi c6 14 % sé ho ¢ bak Lik thuc hién viéc 18n men hat trong thoi gian
trén 4,5 ngay, tat ca cac ho con lai thuc hién 1én men dudi 4,5 ngay. Hau hét cac ho

déu str dung phuong phap 1én men thing (100% sé ho). Khdng c6 ho nao 1én men
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thung va 1én men déng, phuong phéap 1én men déng thuong duoc thuc hién & cac ndng
truong c6 dién tich 16n tap trung. Két qua thdng ké tai Bang 3.7 cho thay trong qua
trinh 18n men mot ho dao tron 1 1an (< 10% s6 ho), da s6 ho dao tron 2 1an (> 90% sb
ho) va khéng c6 ho nao dao tron 3 lan.

- Lam khé hat
Bang 3.8. Phuong phap lam kho hat ca cao cua cac nong ho

Pon vi tinh: % sb ho

. Phoi hat ]
Dia diém - Say hat
trén nén xi miang trén bat nhwa trén gian c6 mai che
Pong Nai 12 16 72 00
bik Lak 82 14 04 00
Bén Tre 00 00 100 00

C6 hai phuong phap 1am kho hat tai cac nong ho 1a phoi hat dudi anh ning mat
troi va say hat bang 10 sdy dét bang cui. Két qua khao sat nhu sau:

- Phoi hat: Céc ho tan dung san xi ming sin c6 dé phoi hat, 80% sb ho ¢ Pk
Lik, 12% s6 ho & Pong Nai phoi hat truc tiép trén mat san xi mang, hat mau kho
nhung dé& nhidm tap chat, 1an véi dat cat. 16% s6 ho & Bong Nai va 14% sb ho o Dak
Lak phoi hat ca cao trén bat nhya dé dé gom hat cudi budi chiéu, dé ta lai khi troi mua
bat chot, phwong phap phoi hat ndy thuan loi cho nguoi nong dan nhung hat dé bi
nhiém mui la nhu mui nhya coa bat, tap chat, dat cat. 72% sé ho ¢ Pong Nai va dic
biét 12 100% s6 ho duoc khao sat & Bén Tre sir dung phuong phap lam kho hat bang
phoi hat trén gian c6 hoac khong c6 mai che. Phuong phap lam kho hat nay nguoi
trong phai dau tu gian phoi, hat khd cham hon nhung hat sach khdng bi nhiém tap chat
va mui la.

- Say hat: Cac ho duoc khao sat khdng sir dung phurong phap say vi phai xay 10
sdy, tbn nhién liéu dét. Chi cac nong trudng (Nong truong Krong Ana; Nong trudng
Thang 10, Budn Hd), cac cong ty thu mua 16n nhu cong ty Cao Nguyén Xanh ¢ Dak
Lik st dung phuong phap sdy hat vao mua mua. Say gidp hat mau khd, khong so hat
bi ton, den do mua nhung rat dé nhidm mui khoi, mui la trong qua trinh siy.

Két qua khao séat cho thay nhiéu nong ho san xuat han ché vén dau tu, chua
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nam bit tot k§ thuat so ché, bao quan nén cé thé anh hudéng dén chét lwong, giam gia
tri, gay that thoat. Pay chinh 1a nhiing thach thirc that sy cho sy phét trién bén vimng
d6i voi cay ca cao & Viét Nam.

Két qua nghién ciru ciing twong dong vai nghién ctu caa tién si Lambert, 2010
vé chat luong ca cao Viét Nam: Trong qua trinh san xuat ca cao, phuong phap 1én men
rat quan trong, néng dan khi thu hoach can phai hai nhitng trai da chin, qua trinh trit
trai dé 18n men 1 tir 7-9 ngay. Tuy nhién, tai nhiéu noi do dic diém vuon ca cao & xa
nha, nhiéu nguoi so Mat trom nén da hai trai ca cao som dan dén chat luong ca cao bi
giam di. Ngoai ra, do axit cao cling anh huong 16n dén chat luong, hat ca cao ciing
phai du 16n dé co da nhiét trong qué trinh [én men.

3.1.6. Sir dung phan bon cho cdy ca cao ¢ giai doan kinh doanh cia cac néng hd
Bang 3.9. Phan bon st dung cho cay ca cao giai doan Kinh doanh

Pon vi tinh: % sb ho

NPK hén hop Phén don Phwong phap bdn phan
ez 20-20-  13-11- Bonrii  B6n Bon quahé
Dia diem (uré, lan, , ;
15/16- 21/12- kali) trén lap thong tuwéi
ali
16-8 12-17 mat dat  phan nhé giot
Pong Nai 64 34 02 80 10 10
bak Lak 80 12 08 94 06 0
Bén tre 48 00 52 70 30 0

S6 lieu théng ke tai Bang 3.9 cho thidy muac dau tu phan bon cho ca cao cé su
kh&c nhau gitra cac ving mién va cac ho san xuat. Co ho khong dau tu phan bon cho
ca cao nén nang suit rat thap, nhat 1a vuon ca cao cua cac ho san xuat 1a ho nghéo, can
nghéo, ho dong bao dan toc thiéu sé.

Tai Dong Nai ¢ 64% s ho, Pak Lik co 80% sb ho sir dung phan hdn hop NPK
16 - 16 - 8 hodc NPK 20 - 20 - 15 d bon cho ca cao. C6 34% sé ho & Dong Nai, 12%
s6 ho & Dk Lk sir dung phan hdn hop NPK 13 - 11 - 21 hoic NPK 12 - 12 - 17, nhung
& Bén Tre lai c6 dén 52% s6 ho str dung phan don uré, 1an, kali bon cho ciy ca cao giai
doan kinh doanh. Viéc lya chon loai phan NPK bon cho cay ca cao chu yéu 1a sir dung

cung loai phan bon cho cay tréng chinh nhung lwong phan bon cho ciy ca cao thuong
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thip hon cay trong chinh, hoic tir kinh ngiém san xuat cua nguoi khac truyén lai hoic
chi mang tinh chat phu thém vi coi ca cao 1 cay trdng phu. Qua khao sat 150 ndng ho &
ca ba vung cho thay 90% sb ho gia dinh st dung phan bon khong cin cir vao tai liu
khuyén nong ddi vai cay ca cao ¢ dia phuong. Chi c6 10% ho gia dinh sir dung phan
bon cho cay ca cao c6 tham khao hudng dan trong tai liéu khuyén néng cua cac Trung
tam khuyén ndng tai dia phuong (bon phan NPK 13 - 11 - 21 cho cay ca cao tréng ¢ khu
vuc Pong bang song Cau Long, va bon phan NPK 12 - 12 - 17 cho cay ca cao trong &
khu vuc mién Pong Nam Bo va Tay Nguyén). Két qua nay tuong dong véi béo co cua
S& Nong nghiép va PTNT céc tinh khao sét va két qua khao sat cua Vién Khoa hoc K¥
thuat Nong Lam nghiép Tay Nguyén nam 2011 vé viéc st dung phan bon trén cay ca
cao cua cac nong ho.

Theo Wood va Lass, 2001 dé san xuat 1000 kg hat ca cao khé can bon 600 kg/ha
phan bon NPK 10 - 10 - 15. Nhung qua thuc té khao sat cac ho san xuat thi thay muc
dau tu vao vuon cay khong cin cir vao khuyén cao ma phu thudc kinh nghiém, kha ning
tai chinh cua gia dinh. Rét it ho bon phan vi sinh, ¢6 ho khéng bon phan hitu co va voi
dé cai tao dat, néu co 1a do gia dinh c¢6 kém theo chan nudi. Két qua khao sat cua Vién
Khoa hoc K¥ thuat Néng Lam nghi¢p Tay Nguyén nam 2011 ciling phan &nh néng dén
tréng ca cao dang st dung phan bon mat can déi nghiém trong, phan 1an bon qua nhu
cau cua cay trong khi d6 luong kali bon dudi ngudng yéu cau chi dat twong duong 50 -
70% nhu cau caa cdy. Nong dan sir dung phan bon mat can déi nghiém trong & cac ving
khao sat 1a do san xuit nho ¢, manh mun, trinh d6 canh tac chua cao, sy quan tdm cua
c4c nganh tai dia phuwong (S& Nong nghiép va PTNT, Trung tim Khuyén nong) trong
cong tac tuyén truyén pho bién kién thirc canh tac cho ngudi dan con han ché. Bén canh
d6 con c6 nguyén nhan 1a do mot s6 dia phuong coi ca cao 1a ciy trong xéa doi giam
nghéo cho nguoi dan viing siu, ving xa, ving dong bao dan toc nén khi chwong trinh hd
tro cua chinh quyén, cua cac cong ty thu mua két thac thi ndng ho khéng tiép tuc bon
phan cho cay nita ma chii yéu nhd diéu kién tu nhién. O khu vuc Tay Nguyén, ndng ho
sir dung luong phan bon cho ca cao thap hon khuyén cdo nén ning suit chi dat tir 1 tan
hat kho/ha; rat it vuon dat duge 1,5 dén 2 tan hat khd/ha va khdng déu gitra cac vu.

Da s ngudi dan bén rai phan trén mat dat khi troi c6 mwa nham giam chi phi

dau tu va do thiéu Kién thirc vé phan bon nén dat hiéu qua thap (Pong Nai 80% s6 ho,
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Dik Lik 94% s6 ho, Bén Tre 70% sb ho). c6 10% sé ho o Bong Nai, 6% sé ho & ik
Lik va 30% s6 ho & Bén Tre bon lap phan dé han ché su ria troi. Chi c6 mot s6 it ho
gia dinh ¢ Pong Nai (10% sé ho) da dau tu hé thdng tudi nho giot, chia lwong phan
bon trong ndm thanh nhiéu dot dé ting hiéu qua sir dung phan bon.

Két qua khao sat ciing chi ra cd kha nhiéu ho sir dung lidu luong cac chat dinh
dudng chi yéu sai xa so véi yéu cau cua cay ca cao (N - P,Os - K,0 : 80 - 86 - 194).
Luong phan bon dugc chia thanh 3 - 4 lan/nam phu thudc thoi tiét, chi bon luc troi
mua khong phu hop dbi véi cdy ca cao cho trai quanh nam din dén cy sir dung phan
khong hiéu qua, thira lGc vira bon, thiéu trude khi bon 1an sau.

3.1.7. Khao sat vé tinh hinh sau, bénh trén vuon ca cao cia cac ndong ho

- M6t sé logi su bénh trén cdy ca cao thiong gap

Két qua khao sat & Bang 3.10 cho thay bo xit mudi Helopeltis xuat hién & tat ca
cac vuon, cac dia diém duoc khao sat va 1a méi lo caa cac vuon ca cao ¢ Tay Nguyén,
Phytophthora gay hai cho hau hét cac ving ca cao ¢ Viét Nam. Rép sap Planococcus
citri ciing 1a d6i twong gay hai va lay lan nhanh lam cho cay sinh truéng phéat trién
kém, ning suat giam. C4c loai sau, bénh khac nhu nim hong, khd than, vét soc den
Xuat hién rai rac mot sé cay ca cao, & mot sé diém khao sat véi mic do it phd bién.
Viéc phét trién quy md 16n va tham canh ciing 1a diéu kién phat sinh, phét trién cac

loai dich hai, ké ca trén cy ca cao va cay trong chinh.
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- Cac loagi sau, bénh thwong gap trén cay ca cao
Bang 3.10. Cac loai sau, bénh thuong géap trén cay ca cao

Pon vi tinh: % sb ho

Dia diém khao sat

bong Nai bak Lak Bén Tre
Céac loai sau, bénh thuong
Ao v n ) Khong ) Khong ) Khong
xuat hién Xuat , Xust , Xuat ,
) Xuat . xuat ) Xuat
hién ) hién hién
hién hién hién

Théi qua do Phytophthora 100 00 100 00 100 00

N4am hong

14 86 12 88 6 94
Cortcium salmoncolor
Kho than

84 16 90 10 16 84
Collectotrichum, Fusarium
Rép sap

100 00 100 00 100 00
Planococcus citri
Bénh VSD Oncobasidium

26 74 00 100 12 88
theobromae
Bo xit mudi

100 00 100 00 100 00
Helopeltis

Két qua khao sat twong tu voi mot s6 nghién ciru da bao cao trude do : Cay ca
cao bi nhiéu loai su bénh tin cong, da xac dinh duoc 13 loai sau hai trén cay ca cao
tai c4c ving khao sat. Cac loai su hai nay xuit hién va gy hai hau hét cac bo phan
Cla ciy ca cao, trong d6 phd bién nhit 12 bo xit mudi. Tai Péng Nam Bo va Tay
Nguyén, dién tich bi bo xit mudi gay hai ning hon so véi viing Tay Nam Bo. C6 10
loai bénh gay hai trén cay ca cao Viét Nam, song bénh théi qua do Phytophthora gay
hai nang va pho bién. Nhiéu vuon ca cao ty 1& qua bi hai 18n toi 90%, 1am anh huong
rat 16n dén ning suit cua vuon cay (Vién Khoa hoc Ky thuat Néng Lam nghiép Tay
Nguyén, 2011).
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3.1.8. Sir dung thuéc bao vé thuc vit tai cac ndng hd
Bang 3.11. Sir dung thudc bao vé thuc vat tai cac ndng ho

Pon vi tinh: % sb ho

Phun thuéc BVTV khi xust ~ Phunthuéc  Bién phap khac phong

Dia diem hién cay bi sau bénh hai ~ BVTV dinh ky sau, bénh hai
bong Nai 88 12 %
bik Lak 80 20 %
Bén Tre 100 00 %

Hau hét cac ho trong cdy ca cao déu thuc hién viéc tia canh tao tan cho vuon cay
nhung s6 1an tia canh tao tan, mic d6 thong thoang cua vuon cdy ciing khac nhau nén
muc do ngan nglra Sau bénh phat trién 13y lan cling khac nhau. Cac ho san xuét ca cao
sir dung thude héa hoc bao vé thuc vat 1a chinh va chi sir dung thudc bao vé thuc vat khi
Xuat hién cay ca cao bi nhiém sau bénh (Bong Nai 88% sb ho, Pak Lik 80% s ho, Bén
Tre 100% s6 ho), ¢6 rat it néng ho phun thude dinh ky phong bénh cho vuron cay, khong
c6 ndng ho ndo ap dung bién phap thién dich nhu nudi bo gay, kién den, khong dung
phuong phap dan gian nhu sir dung khoéi dudi bo xit mudi.

Két qua khao séat phu hop véi bao cdo caa Vién Khoa hoc Ky thuat Néng Lam
nghiép Tay Nguyén, 2011 vé bién phap phong trir sdu bénh chua yéu cho cay ca cao dbi
Vi cac loai sau, bénh hai chinh van 1a bién phap hda hoc, sb lan phun thudc kha nhiéu
(tir 1 dén trén 6 lan/nam) nhung hiéu qua chua cao, chi dat trén 40 % do chi phun khi
sau bénh hai xuat hién.

3.2. Panh gia chat lwgng hat ca cao Nguyén liéu qua mdt sé chi tiéu phan tich

- S6 hat/100 g

Bang 3.12. Sb hat ca cao/100g cua cac viing trong ca cao cha yéu

Chi tiéu phan tich Pong Nai pik Lik Bén Tre Trung Binh

Sb hat/ 100 g 99,01 a 98,72 a 98,06 b 98,60

LSD = 0,39 p<001 CV=0,13

Két qua Bang 3.12 cho thay sé hat/100 g cao nhat & Bong Nai, thip nhat & Bén

Tre. Hat ca cao cua Bén Tre 16n hon cac ving khac mic du khdng c6 su khéc biét vé
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gidng 13 do cay ca cao dugc trong trén dat phi sa bdi nhidu dinh dudng, nguoi trong
tiép thu tng dung k§ thuat cham soc, bon phan hiéu qua. Nhin chung, hat ca cao ca ba
viing khao sat duéi 100 hat/100 g nén déu thuoc nhoém hat 1A theo tiéu chuan xép loai
TCVN 7518 : 2005.

So sanh s lugng hat ca cao Viét Nam véi hat ca cao Ghana ¢ Hinh 3.1 cho thay
s6 hrong hat ca cao khd/100g cua ca cao Viét Nam c¢6 nhiéu thay déi, s6 lugng hat giam
dan chitng t6 trinh d6 canh tac cta ngudi trong ca cao ngay cang cao hon, ngudi san xuat
dau tr dinh dudng cho cay t6t hon nén hat ca cao 16n hon so véi trude day. Nam 2007,
hat ca cao thu mua tir cac tinh Mién Pong Nam Bo ¢6 sé luong 97,6 - 102,5 hat/100 g,
hat ca cao thu mua tir cac tinh Bong bang Séng Ciru Long c6 sé lugng 103,69 - 119,4
hat/100 g (Mars Inc, 2007). Nam 2015, s liéu khao sat tir ba viing cho két qua sb lwong
hat ca cao 98,6 - 99,1 hat/100 g. Hat ca cao ciia Ghana 1 nuéc san xuét ca cao chét luong
trén thé gioi c6 s6 lwong 90 - 95 hat/100 g. Hat ca cao Viét Nam nho hon so véi hat ca
cao Ghana do ti 1&6 com nhay caa hat ca cao Viét Nam Ién, ngoai ra con phu thudc vao

diéu kién tu nhién nhu nudce, dinh dudng, giéng.

S6 hat ca cao/100 g

120 +
105,8

100 - 98,5 90,0
80 -
60 -
40 -

20 -

Viét Nam (2007) Viét Nam (2015) Ghana Indonesia

Hinh 3.1. So sanh sé hat/100 g cua ca cao Viét Nam véi ca cao
tiéu chuan *Ghana va ca cao tiéu chuan *Indonesia
(* Tiéu chuan nganh cho ca cao caa khu vuc duoc cung cap boi Cadbury-chweppes,
2006).
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- Phan logi cac logi hat 1én men

Bang 3.13. Cac loai hat 1én men

Don vi tinh: %

Chi tiéu phan tich pong Nai Pak Lik BénTre LSD CV p

Hat Ién men 82,03 a 73,09b 8305a 151 063 <001
Hat tim 1,28 ¢ 5,67 a 4,00 b 1,12 10,11 <0,01
Mot phan tim/ mot phanndu  14,29b  17,69a 1086c 1,68 3,89 <0,01
Hat bi c6n trung pha hai 0,31a 0,05b 0,02b 0,06 15,48 <0,01
Hat méc 1,01a 095a  051b 016 6,38 <0,01
Hat chai xam 0,02b 1,02 a 0,07b 01 9.2 <0,01
Hat Iép 0,33¢c 0,61b 0,86 a 0,12 6,38 <0,01
Hat dinh cuc 0,10 b 0,17 a 0,15ab 0,05 1195 <0,01
Hat vo 0,61b 0,75a 0,48 c 0,08 4,36 <0,01

Ty & hat 1én men cao nhat & Bén Tre (83,05%) va Pong Nai (82,03%), thap
nhat & Dak Lk (73,09%). Ti I& hat 1én men cua Ghana tir 75 - 80%. Diéu nay ching to

chat lwong 18n men cua hat ca cao Viét Nam kha tét, chi c6 hat ca cao cua Pak Lak co

ti 1& hat Ién men thap (73,09%) c6 thé do nguoi trong hai trai dong loat, trong d6 ¢ ca

trai chua chin, néu co luu trir trai thi ciing khong thé tiép tuc chin duoc dan dén ti l¢

hat Ién men thap hon cac viing khac.

Ty Ié hat tim cao nhat & Dak Lak, thap nhat & Bong Nai.

Ty 18 hat mot phan tim/ mot phan nau cao nhat & Dak Lik, thap nhat & Bén Tre.

Ty 1 hat bj cdn trung pha hai cao nhit & Bong Nai.

Ty & hat méc thap nhat & Bén Tre.

Ty 1& hat chai xam cao nhat & Dk Lk, thap nhat & Bong Nai va Bén Tre. Ti 16

hat chai x4m cao 1a do k¥ thuat 1én men chua tét.

Ty Ié hat 1ép cao nhat & Bén Tre va thap nhat & Bong Nai. Hat 1ép chiém ti l¢

cao lién quan t6i ché do phan bon dung cho ca cao. Can kiém soat quy trinh bon phan

theo khuyén céo ca vé luong va loai phan sir dung phli hop Véi timg giai doan dé giam

ti I hat 1ép.
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Ty 1 hat dinh cuc thap nhat ¢ Bong Nai.

Ty 1¢& hat v& cao nhat ¢ Pak Lak, thap nhat ¢ Bén Tre.

Trong qu4 trinh san xuét ca cao, phuong phap 1én men rat quan trong, néng dan
khi thu hoach can phai hai nhing trai da chin, qu4 trinh trir trai dé 1én men 1a tir 7-9
ngay. Tuy nhién, tai nhiéu noi & Viét Nam do ddc diém vuon ca cao & xa nha, nhiéu
nguoi sQ mét trom nén da hai tri ca cao sém dan dén chét luong ca cao bi giam di.
Ngoai ra, d9 axit cao ciing anh huong 16n dén chat lugng, hat ca cao ciing phai di 16n
dé co du nhiét trong qua trinh 1én men(Lambert, 2010).

- Tap chadt trong khai &
Bang 3.14. Ty I& vo hat va rac thai trong khéi o

Pon vi tinh: %

Chi tiéu phan tich PongNai PiakLik BénTre LSD CV P

Vo 15,12 b 13,59 ¢ 15,76 a 0,5 1,11 <0,01

Ré&c thai va vat la 0,73Db 2,00a 2,01a 047 987 <0,01

Theo két qua khao sat phan tich sé liéu cho thay ty 1 v6 ca cao cac ving khao
st tir 13,59% - 15,76% cao hon ti 1&é vo hat cua ca cao Ghana (chi chiém 11 - 13%)
mét phan 1a do ti 1é com nhay cua hat ca cao Viét Nam khé 16n (67,27%) so véi ca cao
Brazil (40%) (Schwan va ctv, 2004) va cac nudc khac trén thé gidi.

Ty 16 réc thai va vat la cao nhat & Pak Lak (2%) va Bén Tre (2,01%) va thap nhat
& Pong Nai 0,73%. Theo tiéu chuan TCVN 7518 : 2005 thi chi ¢6 hat ca cao Pong Nai
ch ti 1é rac thai va vat la < 1%, cac ving khao sat khac déu co ti 1é rac thai va vat la >
1% diéu nay cho thay quy trinh san xuat ca cao ¢ Viét Nam can phai dugc chu trong

hon tir khau thu hoach cho dén 1én men va 1am kho hat dé han ché ti 1é rac thai va vat la.
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3
2.5
2
1.5 m Két qua didu tra
1 B TCVN 7519 : 2005
0.5
0

Hatxdm Hatmdc Hathwdo Tapchat
con trung,  (rac thai)
ndy mam

Hinh 3.2. So sanh ty Ié cac loai hat xau va tap chat trong khoi hat sau 1én men
véi hat loai 1A theo tiéu chuan TCVN 7518 : 2005.

Hinh 3.2 chi ra ti 1& céc loai hat xau trong khdi u sau khi dugc 18n men va lam
kho hat déu nam dudi ngudng quy dinh chat luong hat ca cao loai 1A theo tiéu chuan
TCVN 7518 : 2005.

3.3. Nghién ctu anh hwéng caa loai, liéu lwong phan bén kali dén ning suit qua
Ciia cdy ca cao va ham lwong dwong trong lép com nhay hat ca cao twoi.

Vuon ca cao cua Trai phong, huyén Di Linh, tinh Lam Pong dugc trong tir kinh
phi ctia dé tai phét trién cay ca cao cho ving Lam Pong do S¢ Khoa hoc Cong nghé cha
tri phdi hop véi Trudng Pai hoc Nong LAm TP. HCM thuc hién nén nguon giong duoc
tuyén chon k§ cang, gidng trong 1a hdn hop cac dong Trinitario bao gém cac dong v tinh
TDI1, TD2, TD3, TDS5, TD6, TDS, TD10, TD14 do Truong Pai hoc Néng Lam TP. HCM
tuyén chon, day 1a cac dong da dwoc Bo Nong nghiép va PTNT phé duyét cho phép sir
dung rong rai trén ca nuéc. Cac dong v tinh ndy c6 tiém ning ning suét tir 2 d&én 5
tan/ha, vuon ca cao dugc trong ding ki thuat, dam bao vé khoang céch, cay cach cay 3 m,
hang cach hang 3 m, mat do che bong dat 30% rai déu khiap vuon cay. Hé thong tudi tu
dong duoc thiét ké ngay tir khi mai kién thiét vuon cay rat thuan tién cho viéc tudi nudc
chéng han vao mua kho va bon phan theo yau cau, tuy nhién do mua mua & Di Linh tring
v6i mua ra hoa va kéo dai 5 - 6 thang nén nguoi ndng dan ¢ day thuong nuong theo mua
mua dé bon phan nham tiét kiém chi phi dau tu. Trong thoi gian thyc hién thi nghiém, hé

thong tudi nho giot bi hong nén phai st dung nudc giéng bom.
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3.3.1. Tinh hinh sau, bénh trén cac vwon thi nghiém trong qué trinh nghién ciu.

Theo s liéu thu thap duogc tai 2 khu vuc bé tri thi nghiém thi cac loai sau, bénh
hai cay xuat hién nhiéu nhat 12 bo xit mudi, tiép dén 1a Phytophthora va sau d6 1a rép
sap. Céc loai sau, bénh hai khac nhu nAm hong, kho than xuat hién rai rac & mot sb cay
trong vudn, mic do xuat hién it phd bién (< 25% s cay duoc phat hién nhiém sau,
bénh hai).

Bang 3.15. Mot s6 loai sau, bénh hai duoc phat hién ¢ cay ca cao trong trén dat FRr

Socaybi  Tyleé Mtc do pho bién

Loai sau hai
sau, bénh (%) cua sau, bénh hai
Rép sap Planococcus citri 15 2,0 +
Sau duc than Endoctila Hosei 9 1,0 +
Bo xit mudi Helopeltis spp. 156 18,1 ++
Théi qua do Phytophthora 89 45 +

Pdnh gid mike do phé bién cua sau, bénh theo thang phan cap sau:
It phé bién: tan sudt bat gap tir 0 - 25% (+)

Phé bién: tan sudt bdt gép tir 25 - 50% (++)

Rdt phé bién: tan sudt bat gap > 50% (+++)

S6 liéu thu thap duoc & Bang 3.15 va Bang 3.16 cho thay ca hai vuon ca cao bd
tri thi nghiém déu c6 bo xit mudi xuat hién. Bo xit mudi xuat hién nhiéu nhat tir thang
4 dén thang 9 hang nim do khoang thoi gian nay 1a mua mwa ¢ Lam Pdng va Pong
Nai, luong mua nhiéu khién vuon cay am uét 1a didu kién thich hop dé bo xit mudi
sinh san ting s6 lugng. Vao miia mua ciing 1a mua cac ho san xuat bon phan cho cay
nudi qua non, vi vay giai doan ndy qua cay non bi chich hat nhya nhiéu nhat. Vuon ca
cao tai Di Linh, Lam Dong, bo xit mudi xuét hién & mac phé bién (18,1% sb cay bi
hai). Vuon ca cao tai Trang Bom, Dong Nai bo xit mudi xuat hién & muc rat pho bién
(21,9% s6 cay bi hai). Bo xit mudi chich hat nhya chdi non lam chay khé chbi non,
chich hat nhya qua non tao thanh vét tham den trén bé mit qua 1am cho qua phat
trién di dang, it hat va d& bi nim bénh xam nhap (Pham Hdong Puc Phudc, 2009).
Phun thubéc Permethrin (Permecide 50 EC, Peran, Perkill) diét bo xit mudi vao

budi chiéu mat (hét ning) Ia thoi diém bo xit mudi tap trung gay hai, it di chuyén
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Hinh 3.3.Bo xit mudi gay hai cho qua ca  Hinh 3.4.Qua ca cao bi bo xit mudi chich
cao tai Trang Bom, Pong Nai hat nhya (vuon ca cao Di Linh,
(Pham Hoéng Purc Phudc, 2013) Lam Dong)

Bang 3.16. Mot s6 loai sau, bénh hai duoc phét hién o cay ca cao trong trén dat Ach

Socaybi  Tyleé Mt d6 pho bién

Loai sau hai
sau, bénh (%) cua sau, bénh hai
Rép sap Planococcus citri 46 5,3 ++
Sau duc than Endoctila Hosei 26 3,0 +
Bo xit mudi Helopeltis spp 189 21,9 ++
Théi qua do Phytophthora 335 38,77 +++

Pdnh gid mire d6 phé bién cua sau, bénh theo thang phan cap sau:

it phé bién: tan sudt bat gap tir 0 - 25% (+)

Phé bién: tan sudt bat gap tir 25 - 50% (++)

Rt phé bién: tan sudt bat gap > 50% (+++)

Qua ca cao bi théi do Phytophthora gay ra 1a bénh hai chinh trén cay ca cao. Bénh
Xuat hién trong tat ca cac giai doan phat trién cua cay, bénh tan cong khip cac bo phan
trén cay (than, 14, hoa, qua non, qua gia), bénh dic biét phét trién manh trong diéu kién
mua mua kéo dai, d am khong khi cao, khong don vé sinh cho vudn cay, canh 14 muc
day. Nudc mua ban cac hat dat mang theo mam bénh 18n cac b phan cua cay 1am bénh
phét trién 13y lan nhanh trong vuon. Ngoai ra con tring ciing 1a ngudn lay lan bénh thoi
qua tir bo phan nay sang bd phan khac, tir cay nay sang cay khac. Cac vuon ca cao ¢ giai
doan kinh doanh d khép tan, néu khdng tia thua hop 1y, dé tan day lam han ché &nh sang

chiéu xudng mat dat s& khién cho mam bénh phéat trién gay hai cang manh. Qua thuc té
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khao sét theo ddi nhan thiy cac giéng khac nhau thi ty 1& s6 cy bi hai va mic d6 hai cua
siu, bénh ciing khac nhau, cac gibng TD1, TD2, TD5 c6 ty 1& bi nhiém bénh
Phytophthora cao hon cac gidng khéc ¢ 18 1a do stic @& khang véi Phytophthora cuia cac
giéng nay yéu hon. O vuon ca cao Trang Bom, Pong Nai lwong qua non bi théi, chin héo,
rung khé nhiéu. Sé cay bi nhiém Phytophthora 1én dén 38,77% (muc rat pho bién). Vuon
ca cao Di Linh, Lam Ddng, Phytophthora xuat hién mic do it phd bién, chi c6 4,5% sb
cdy ¢ qua bi rung do théi vi nhiém Phytophthora, lwong qua rung ciing it hon so véi

vuon ca cao Trang Bom. Phun thudc BVTV loai Cos 85 dé phong trir bénh thdi qua.

‘ -
_© Pham Héng Dac Phude

Hinh 3.5. Qua ca cao bi thbi do Phytophthora gay ra
& vuon ca cao Trang Bom, Pong Nai
Rép sap sdng bam & ngon than canh non, cham hoa, qua dé hat nhua cay lam
than canh coi coc, di dang, qua cham Ién. Mua kho rép sap con phat trién manh ving cb
ré 1am cdy cham 16n coi coc. Vudn ca cao Di Linh c6 rép sap xuat hién & 2% sé cay,
mtec do it phd bién. Vuon ca cao Trang Bom c6 rép sap xuat hién trén 5,3% sb cay, muc

do6 pho bién. Phun thuéc BVTV dé trir rép sap cho vuon cay.

© Pham Hang Ditc Phuéc

Hinh 3.6. Qua ca cao bj rép sap tin cdng &  Hinh 3.7. Qua ca cao bj rép sap tin cong
vuon ca cao Trang Bom, Pong Nai & vuon ca cao Di Linh, Lam Pdng.
(Pham Héng Puc Phudc, 2013)
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Cac loai sau hai khac nhu sau duc than, mdi, sung dat xuat hién voi mac do it
phd bién, gay hai khong dang ké.

Cac loai bénh hai khac nhu nam hdng, kho than, bénh VSD chi xuét hién rai rac
& mot sé cay véi mie do it phd bién, gay hai khong dang ké.

3.3.2. Anh hwéng cia loai, liéu lwong phan kali dén ning suit hat cay ca cao
trong trén dat FRr ¢ huyén Di Linh, tinh Lam Pong.

Vuon ca cao trong trén dat FRr, truéc khi thuc hién thi nghiém nang suat trai
khong on dinh gitra cdc ndm va thap hon tiém ning ning sut cua gidng do phu thugc
vao thoi tiét, kha niang dau tu chim séc cua ndng ho. Tir sé liéu khao séat va thu thap
thong tin tir thuc té cho thay chi vaon ndm Kk thuat canh tac va so ché ca cao theo tai
liu cua Trung tam khuyén ndng qudc gia nhung viéc ap dung vao thuc té thi lai phy
thudc chu yéu vao ngudn vén cua trai, sire lao dong cia ngudi néng dan co téi dau thi
dau tu dén do, luong phan bon, ky thuat cham soc, tia canh, phong trir sau bénh lun
thip hon muc khuyén cdo ddi véi nhu cau cua cdy ca cao dang & thoi ky kinh doanh
trong trén dia ban.

Phan tich ANOVA két qua nghién ciu anh huong cua loai va liéu lwong phan
bon kali dén ning suit hat cua cdy ca cao, xép nhoém twong tac cac nghiém thuc cua
yéu té loai phan Kkali va liéu luong phan bén kali chia thanh 11 nhém a,b,c,d.e.f,g,h,i,j,
k. Cac trung binh twong tac Dunnett ctia loai phan bon véi tung liéu luong phan bon
c6 anh huéng va tuong tac co y nghia (p < 0,01) dbi véi nang suat giita c4c nghiém

thic.
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Trinh bay két qua nhu sau:
Bang 3.17. Anh hudng cua loai, liéu lugng phan bén kali dén ning sut hat cua cay ca
cao trong trén dat FRr
Don vi tinh: kg hat khé/ha

Liéu luong phan kali (B) kg K,O/ha

Loai phan kali (A)

160 260 360 460 560 660
Nam 2012
KCI 843k  1.034ij 1.287bc 1.236cde 1.170def 1.016 ij
KNO; 953  1.078f-i 1.320bc 1.261cd 1.133fgh 1.041 hij
K,SO, 1.063ghi 1.155efg 1.478a 1.371b 1.26lcd 1.159 efg
Nam 2013
KCI 722 h 803 gh 1.313 def 1.100 efg 1.250 def 1.100 efg
KNO;3 1.103fgh 1.203def 1.907a 1.690 abc 1.536 bcd 1.397 c-f
K,SO, 1.232 def 1.364c-f 2.002a 1.870ab 1.463cde 1.401 c-f

Céc gia trj trung binh khéng cé ciing ky tu theo sau cho biét si khac biét rat c6
¥ nghia thdng k& ¢ mirc p < 0,01; CV (2012) = 3,49%; CV (2013) = 10,93%

Cay ca cao tir nam thtr tu trd di chuyén sang giai doan kinh doanh. Trong thoi
ky kinh doanh nhu cau st dung kali cia cdy cao hon nhiéu so véi thoi ky kién thiét co
ban. Bon phan cho cay & giai doan nay gilp cay van duy tri sy sinh truéng va bu tra lai
lwong dinh dudng cay lay di dé tao qua va hat. Lugng phan can bon tiy thudc vao diéu
kién dat dai tai chd va san luong ca cao thu hoach. Nguyén tic bon phan cho ca cao
trong giai doan kinh doanh 12 dwa vao lwong dinh dudng ma cay trong lay di dé tao tréi
va sy that thoat do cé&c yéu t6 moi truong tac dong (Pham Hong Puc Phudc, 2008).

Str dung phuong phap phén tich trong quan hdi quy bac 2 dé xac dinh méi
tuong quan giira liéu lwong phan bon kali véi nang suét thyc thu cia vuon cay dé lya
chon lidu lwong phan bén téi wu nhat &4p dung trong ki thuat cham soc ciy ca cao trong
trén dat FRr. Két qua ta c6 dd thi, phuong trinh hoi qui va hé sé trong quan khi bén
cac loai phan kali trong nam 2012 va 2013 nhu sau:

- Bon phéan kali loai KCI:
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Néng suét hat y = -0.005x2 + 4.74x + 210.83
khé (kg/ha) R?=0.88
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Hinh 3.8. Méi quan hé giita liéu lugng phan bon KCI véi niang suét hat cua cay ca cao

trong trén dat FRr, naim 2012.

Phuong trinh hoi quy thu dugc: y = - 0,005 x> + 4,74 x + 210,83 v6i hé sb xac

dinh R?=0,88 (y la ning suit, x 1a liéu lvong bén phan kali KCI).

Nang suat hat _ )

Kho (kg/ha) y= O.OOSI:2 :SSG:SX +51.41
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Hinh 3.9. Méi quan hé giita liéu lugng phan bon KCI véi ning suét hat cua cay ca cao

trong trén dat FRr, nam 2013.

Phuong trinh hdi quy thu dwoc: y = - 0,005 x* + 4,66 x + 51,41 véi hé sb xéac

dinh R? = 0,54 (y la ning suét, x 1a liéu luong bon phan kali KCI).

- Bon phan kali loai KNOs:
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Ning suit hat
khé (kg/ha) y =-0.0046x2 + 3.91x + 431.3
R?2=0.85
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Hinh 3.10. Méi quan hé giira liéu luong phan bon KNO, véi nang suét hat cia cay ca
cao trong trén dat FRr, nim 2012
Phuong trinh hdi quy thu duoc: y = - 0,005 x? + 3,91 x + 431,30 véi hé sé xac
dinh R? = 0,85 (y 1a ning suét, x 12 lidu lwong phan bon kali KNO,).

Ning suit hat
kho (kg/ha) y =-0.009x2 + 8.06x - 84.20
2500 - R?=0.70
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Hinh 3.11. Méi quan hé¢ giira liéu luong phan bon KNO, véi nang suét hat cia cay ca
cao trong trén dat FRr, nim 2013
Phuong trinh hdi quy thu duoc: y = - 0,009 x°+ 8,06 x - 84,20 véi hé sb xéac
dinh R? = 0,70 (y la ning suat, x |a liéu lvong phan bon kali KNO,)
- B6n phan kali loai K,SOy:
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Nf:? (-“I:‘a;thh)@t y =-0.005x2 + 4.15x + 496.70
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Hinh 3.12. Méi quan hé giira liéu lwong phan bon K,SO, vai ning suat hat cua cay ca
cao trong trén dat FRr, nim 2012
Phuong trinh hdi quy thu dugc: y = - 0,005 x? + 4,15 x + 496,70 véi hé sb xac
dinh R? = 0,76 (y 1a ning suét, x 1 lidu luong phan bén kali K,SO,).

Ning suit hat
kho (kg/ha) y =-0.009x? + 7.83x + 159.05
R?=0.54
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Hinh 3.13. Méi quan h¢ giira liéu lwong phan bon K,SO, véi ning suat hat coa cay ca
cao trong trén dat FRr, nim 2013
Phuong trinh hdi quy thu dwoc: y = - 0,009 x* + 7,83 x + 159,05 vdi hé s6 xac
dinh R? = 0,54 (y la ning suét, x 1a liéu luong phan bén kali K,SO,).
Két qua Bang 3.17 cho thay:
+ Loai phan kali c6 anh huong rd rét dén ning suit cly ca cao trong trén dat

FRr trong diéu kién khi hau thoi tiét cua Di Linh, Lam Ddng. Céc cong thirc bon phan
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kali loai K,SO, cho ning suat hat cao hon cac cong thirc bon phan Kali loai KCI va
KNO, c6 cuing liéu lugng bon (160; 260; 360; 460; 560; 660 kg K,O/ha).

Cong thirc bon phan Kali loai K,SO,, licu lwong bon 360 kg K,O/ha, ning suat
nam 2012 dat 1.478 kg hat khé/ha, ning suat nim 2013 dat 2.002 kg hat khé/ha.

Su khéc biét vé gia tri niang suat khi sir dung céc loai phan kali khac nhau rat
c¢6 ¥ nghia théng ké vai p < 0,01.

+ Liéu lwong phan bén kali cd anh huéng dén ning suit cdy ca cao trong trén
dat FRr trong diéu kién khi hau thoi tiét cua Di Linh, Lam Pong.

B6n phan KCI ¢ liéu luong 360 kg K,O/ha cho ning suat hat cao nhat, nang suat
nam 2012 dat 1.287 kg hat kho/ha, cao hon ddi chang (1.170 kg hat kho/ha). Nang suét
nam 2013 dat 1.313 kg hat kho/ha, cao hon ddi ching (1.250 kg hat khd/ha).

Bon phan KNO, & liéu lugng 360 kg K,O/ha cho ning suét hat cao nhat, ning
suat nam 2012 dat 1.320 kg hat kho/ha, cao hon ddi chiing (1.133 kg hat kho/ha). Nam
2013 ning suat dat 1.907 kg hat kho/ha, cao hon d6i chiing (1.536 kg hat khd/ha).

B6n phan K,SO, & liéu lwong 360 kg K,O/ha cho ning suat hat cao nhat, ning suét
nim 2012 dat 1.478 kg hat kho/ha, cao hon ddi chung (1.261 kg hat kho/ha). Nam 2013
dat 2.002 kg hat kho/ha, cao hon ddi chirng (1.463 kg hat khd/ha).

Su khac biét vé gié tri nang suét khi sir dung cac liéu lugng phan kali khac nhau
rat c6 y nghia théng ké voi p < 0,01.

Nhu vay: Cac loai phan kali KCI, KNO, va K,SO, khi bon & liéu luong 360 kg
K,O/ha trén nén phan bon (297 kg N, va 209 kg P,Oc)/ha,nim cho ning suat hat cao
nhat. Cac 6 co sé tng dung liéu lwong phan bon kali cao hon cho ca ba loai phan kali
no6i trén thi ning suat hat c6 chiéu huéng giam ca nim 2012 va nim 2013 duoc thé
hién & d6 thi méi twong quan gitra liéu lwong phan bon kali véi nang suat hat ca cao
qua hai nam thuc nghiém (Hinh 3.8, Hinh 3.9, Hinh 3.10, Hinh 3.11, Hinh 3.12, Hinh
3.13).

3.3.3. Anh huwéng ciia loai, liéu lwong phéan kali dén niing suit hat cia cay ca cao
trong trén dat Ach & huyén Trang Bom, tinh Péng Nai

Phan tich ANOVA s liéu thu dugc cho két qua xép nhom tuong tic céac
nghiém thirc cua yéu té loai phan kali va liéu luong phan bon chia thanh 10 nhém

a,b,c,d,e,f,g,h,1,j. Cac trung binh twong tac Dunnett loai phan bon véi ting liéu luong
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phan bén c6 anh hudng va twong tac cd ¥ nghia (p < 0,01) ddi voi ning suat giita cac
nghiém thuc.
Trinh bay két qua nhu sau:

Bang 3.18. Anh hudng cua loai, liéu lwong phan kali dén ning suét hat cay ca cao

trong trén dat Ach
Pon vi tinh: kg hat khd/ha
Liéu luong phan kali (B) kg K,O/ha
Loai phan kali (A)
160 260 360 460 560 660
Nam 2012
KCI 671f 748ef 1.232bc 1.247bc 1.221bc 1.159 bc
KNO; 620f 854 def 1.236bc 1.386ab 1.232bc 1.107 bcd
K;SO, 836ef 964cde 1.258b 1.613a 1.309b 1.159Dbc
Nam 2013
KCl 554j 653hij 719ghi 1.210c 1.034d  858ef
KNO; 627ij 631ij 7599 1.283bc 1.041d 89le
K,SO4 744 gh 770 fg 884 e 1474a 1.342Db 935e

Céc gia tri trung binh khdng c6 cing ky tw theo sau cho biét sir khac biét rat co
¥ nghia théng ké ¢ mic p < 0,01; CV (2012) = 10,08%; CV (2013) = 4,65%

Str dung phuong phap phén tich twong quan hoi quy bac 2 dé xac dinh méi
trong quan giira mic phan bén kali véi ning sut thuc thu cia vuon cdy dé lra chon
muc phan bon tdi wu nhat ap dung trong k¥ thuat chim soc ciy ca cao trong trén dat
Ach. Két qua ta c6 d6 thi, phuong trinh hdi qui va hé sé tuong quan khi bén céc loai
phan kali nhu sau:

- B6n phéan kali loai KCI:



79

Ning suit hat

kho (kg/ha) y =-0.005x2 + 5.11x - 85.98
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Hinh 3.14. Méi quan hé gitta liéu lwong phan bon KCI véi ning suat hat caa cay ca
cao trong trén dat Ach, nim 2012
Phuong trinh hdi quy thu duoc: y = - 0,005 x? + 5,11 x - 85,98 vdi hé sb xac
dinh R? =0,75 (v la nang suét, x 1a liéu lvong bén phan kali KCI).

Nl?;f)g sllla/thgat y =-0.004x2 + 4.33x - 113.27
( J ) R?=0.67
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Hinh 3.15. Méi quan hé gitta liéu lwong phan bon KCI véi ning suat hat cia cay ca
cao trong trén dat Ach, naim 2013
Phuong trinh hdi quy thu dugc: y = - 0,004 x* + 4,33 x - 113,27 véi hé s6 xéac
dinh R? = 0,67 (y la ning suét, x 1a liéu lvong bén phan kali KCI).
- Bon phéan kali loai KNOs:
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Ning suit hat
khé (kg/ha) y =-0.007x2 + 6.83x - 340.47
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Hinh 3.16. Méi quan hé giira liéu luong phan bon KNO, véi nang suét hat cia cay ca
cao trong trén dat Ach, nam 2012
Phuong trinh hoi quy thu duogc: y = - 0,007 X% + 6,83 X - 340,47 Voi hé sb Xac
dinh R* = 0,88 (y 1a ning suét, x 1 lidu luong bon phéan kali KNO,).

Nang suét hat
kho (kg/ha) y =-0.004x2 + 4.18 x - 46.86
R?=0.57
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Hinh 3.17. Méi quan hé giira liéu luong phan bon KNO, véi ning suét hat cia cay ca
cao trong trén dat Ach, nam 2013
Phuong trinh hdi quy thu dugc: y = - 0,004 x> + 4,18 X - 46,86 v6i hé s6 xé&c
dinh R? = 0,57 (y 1a ning suét, x 1 lidu luong bon phén kali KNO,).
- Bon phéan kali loai K,SOy:
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Ning suat hat y = -0.007x2 + 6.40x - 100.74
kho (kg/ha) RZ=0.70
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Hinh 3.18. Méi quan hé giira liéu lwong phan bon K,SO, vai ning suat hat cua cay ca
cao trong trén dat Ach, nam 2012
Phuong trinh hoi quy thu duoc: y = - 0,007 X% + 6,40 x + 100,74 véi hé sb xac
dinh R? = 0,70 (y la ning suét, x 12 liéu luong bén phan kali K,SO, ).

ler?“g(sl?ﬁ/th h;_nt y = -0.006x2 + 5.54x - 137.52
0 a 2 _
LKho ( g R?=0.56
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Hinh 3.19. Méi quan hé giita liéu lwong phan bén K,SO, véi nang suat hat cua cay ca
cao trong trén dat Ach, nim 2013

Phuong trinh hdi quy thu duoc: y = 0,006 X* + 5,54 x + 137,52 véi hé s6 xac
dinh R* = 0,56 (y 1a ning sut, x 1a liu lugng bon phan kali K,SO,).

Két qua Bang 3.18 cho thay:

+ Loai phan kali bon cho cy ca cao trong trén dat Ach c6 anh huong dén nang
suit hat cua cdy. Trong hai nam tién hanh thi nghiém, cac cong thic eng dung loai
phan K,SO, cho ning suat hat cao hon so véi cac cong thic tng dung loai phan KNO,

va KCI ¢ cuing mét lidu lwong bon va két qua trong tu & céc lidu lwong bon khac nhau
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(160; 260; 360; 460; 560; 660 kg K,O/ha).

Su khac biét vé gia tri nang suat khi sir dung céc loai phan kali khac nhau rat c6
¥ nghia thong ké véi p < 0,01.

+ Liéu luong phan bén kali c6 anh hudng dén ning suit cdy ca cao trong trén
dat Ach, trong diéu kién khi hau thoi tiét cua Trang Bom, Bang Nai.

B6n phan KCI ¢ liéu luong 460 kg K,O/ha cho ning suat hat cao nhat, nang suat
nim 2012 dat 1.247 kg hat kho/ha, cao hon ddi chung (1.221 kg hat kho/ha). Nang suét
nam 2013 dat 1.210 kg hat kho/ha, cao hon d6i ching (1.034 kg hat khd/ha).

Bon phan KNO, ¢ liéu lugng 460 kg K,O/ha cho ning suét hat cao nhat, ning
suat nam 2012 dat 1.386 kg hat kho/ha, cao hon ddi chiing (1.232 kg hat kho/ha). Nam
2013 ning suat dat 1.283 kg hat kho/ha, cao hon d6i chiing (1.041 kg hat khd/ha).

B6n phan K,SO, & liéu lugng 460 kg K,0/ha cho ning sut hat cao nhat, nang suat
nam 2012 dat 1.613 kg hat kho/ha, cao hon d6i ching(1.309 kg hat khé/ha). Nam 2013
dat 1.474 kg hat kho/ha, cao hon ddi chiing (1.342 kg hat khd/ha).

Su khac biét vé gié tri nang suét khi st dung cac liéu lugng phan kali khac nhau
rat c6 y nghia théng ké véi p < 0,01.

Nhu vay: Cac loai phan kali KCI, KNO, va K,SO, khi bon & liéu lugng 460 kg
K,O/ha trén nén phan bon (297 kg N, va 209 kg P,0g)/ha,ndm cho ning suat hat cao nhét.
Céc 6 so s¢ ung dung lidu luong phan bon kali cao hon cho ca ba loai phan kali ndi trén
thi ning suat hat ¢6 chiéu huéng giam ¢ nam 2012 va nam 2013 duogc thé hién & db thi
méi twong quan gitra liéu luong phan bén kali véi nang suat hat ca cao qua hai nim thuc
nghiém (Hinh 3.14, Hinh 3.15, Hinh 3.16, Hinh 3.17, Hinh 3.18, Hinh 3.19).

Xét riéng ting loai phan kali, cung liéu lwong bén thi bon phan K,SO, cho ning
suit cao nhat, tiép theo 12 bon phan KNOs, va bén KCI cho ning suét thap nhat, sy
khac biét nay rat co y nghia vé mat thong ké (p < 0,01).

D4t vuon ca cao ¢ Trang Bom, Pong Nai c6 ham lwong dinh dudng trong dat
thap, ndm 2013 bo xit mudi phat trién manh, qua bi théi, rung do Phytophthora kha
nhiéu nén ning suat nim 2013 cua vuon ca cao Trang Bom thip hon nim 2012.

Xeét cac liéu lugng bon phan kali khac nhau theo két qua phan tich tai Bang 3.18
ning sudt cac 6 co sé dat cao nhat & liéu lugng bon 460 kg K,O/ha cho ca ba loai phan kali.

Két qua nghién ciu phi hop véi nhitng bao céo truée do: Ca cao (Theobroma



83

cacao L.) ¢ tim quan trong kinh té quan trong & mot s6 nudc nhiét déi nhung tiém ning
ning sudt caa nd thip do do phi dat kém, dac biét 1 liéu lwong kali thap (K). Ca cao c6
nhu cau K cao dé duy tri ting trudng va ting niang suat (Li va ctv, 2013); K ting cuong
nhiéu qua trinh chuyén hoa nhu hinh thanh carbohydrate (Evans va Sorger, 1966;
Marschner, 1986); van chuyén cac chat cua qua trinh quang hop (Archer, 1985; Fageria,
1942). Kali 1a mot dudng chét c6 anh huéng rat 16n dén ning suat va pham chit cua ndng
san nhit 1a trén cdy an qua nhu 1am ting d6 cung, ting ham luong tinh bot, ting lwong
duong trong tréi (Suelter, 1970; Daryl va Brown, 1993).

Nhu vay: loai, liéu lugng phan bon kali ¢6 anh huéng dén ning suat hat ca cao
trong diéu kién dat dai va khi hau tai Lam DPdéng va Pong Nai. Str dung phan bon
K,SO, cho cay ca cao ¢ giai doan kinh doanh cho ning suat hat cao hon so v&i bon
phan loai KCI va KNO3.

3.3.4. Anh hwéng caa loai, lidu lwong phan bon kali dén ham lwong dwong trong
|6p com nhay cia hat ca cao

- Péi véi cay ca cao trang trén dat FRr.

Phan tich ANOVA cho két qua xép nhom twong tac cac nghiém thic cua yéu
t loai phan kali va liéu luong phan bon chia thanh 6 nhém a,b,c,d,e,f. cac trung binh
tuong tac Dunnett loai phan bon véi tiing lidu lwong phan bon ¢é anh huong va tuong
tac 6 y nghia (p < 0,01) ddi v6i ham lwong dudng gitta cac nghiém thic.

Trinh bay két qua sau:

Bang 3.19. Anh huong cua loai, liéu lugng phan bon kali ¢én ham luong dudng trong
l6p com nhay cua hat ca cao thu tir cAy ca cao trong trén dat FRr

Don vi tinh %

Loai phan kali Luong phéan kali (B) (kg K,O/ha)
(A) 160 260 360 460 560 660
KCl 8,07ef  887d 907d 1050c 12,17a 11,03b
KNO; 733g  7,90ef  820e 930d 1040c 10,10c
K,SO, 610h  637h  760fy 827e 1013c  9,23d

Céc gia trj trung binh khong cd cuing ky tu theo sau cho biét si khac biét rat c6
¥ nghia thong ké ¢ mic p < 0,01; CV = 2,3%

+ Khi xem xét méi twong quan giira loai, liéu lwong phan bén kali dén ham
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lwrong duong trong 16p com nhay thi thiy twong quan c6 y nghia (p < 0,01). Liéu
luong phan K,O/ha ting dan thi ham luong dudng ciing ting dan, cic 6 co so Gng
dung liéu luong bon 660 kg K,O/ha/nam thi ham luong duong trong Iép com nhay
giam thé hién ¢ Hinh 3.20, Hinh 3.21, Hinh 3.22.

Két qua phan tich twong quan hdi quy gitta loai, liéu lvgng phan bon kali véi
ham luong dudng trong com nhay hat ca cao tuoi nhu sau:

+ BoOn phan KCI:

Ham luwgng y =0.008x + 6.88
dwong (%) R2=0.81
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Hinh 3.20. Méi quan hé giira liéu lwong phan bon KCI véi ham luong duong trong 16p
com nhay cua hat thu tir ciy ca cao trong trén dat FRr.
Phuong trinh hdi quy c6 nghia & mic p < 0,01; gi4 tri X cia phuong trinh ¢6
X4C suat p < 0,01 nén rat c6 y nghia. Phuong trinh dugc viét y = 0,008x+ 6,88 Vi hé
s6 x4c dinh R?= 0,81 (y 12 ham lugng duong, x 12 lidu lugng phan bon KCI).
+ Bon phan KNO3:

Héfn lu’(.(r)ng y =0.006x + 6.24
;'Izu’(_)’ng ( A)) R?=0.89
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Hinh 3.21. Méi quan h¢ giira liéu luong phan bon KNO, véi ham lugng duong trong

|6p com nhay cua hat thu tir cay ca cao trong trén dat FRr.
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Phuong trinh hoi quy c6 nghia & muc p < 0,01, gia tri X cua phwong trinh c6 xac
suit p < 0,01 nén rat c6 ¥ nghia. Phuong trinh duogc viét: y = 0,006x+ 6,24 véi hé s6
xac dinh R® = 0,89 (y la ham lwong duong, x 1a liéu lwong bon phan KNO,).

+ BOn phan K,SOy,:

Ham lwgng y =0.008x +4.71
dwong (%) R2=0.86
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Hinh 3.22. Méi quan hé giira liéu luong phan bon K,SO, véi ham lugng dudng trong
|6p com nhay cua hat thu tir cay ca cao trong trén dat FRr.

Phuong trinh hoi quy c6 nghia & mac p < 0,01, gié tri X cia phuong trinh c6 xac
Xuat p < 0,01 nén rat cé y nghia. Phuong trinh duoc viét: y = 0,008x + 4,71 véi hé s6
xac dinh R? = 0,86 (y la ham lugng duong, x 1a lidu lvong bon phan K,SO,).

Két qua Bang 3.19 cho thy:

+ Anh huong cua loai phan kali dén ham lugng duong trong 16p com nhay hat
cacao tuoi:

Bon phan KCI cho ham luong dudng trong I6p com nhay hat cao nhat, ké dén la
bon KNO, va ham luong dudng trong Iép com nhay hat thap nhat khi bon K,SO,.

Khi bon phan kali loai K,SO, ¢ céc liéu lugng 160; 260; 360; 460; 560; 660 kg
K,O/ha/nam, lugng duong trong 16p com nhay hat ca cao tuoi thap hon so vai bon
phan KCI va thap hon so véi bon phan KNO..

Nhu vay loai phan Kali ¢6 anh huong rd rét dén ham luong duong trong com nhay
hat ca cao tuoi, trong diéu kién dat dai va khi hau tai Lam Pdng. Cac 6 co s¢ tng dung bon
phan Kali loai K,SO,, liéu luong 160 kg K,O/ha, lugng duong trong 16p com nhay hat ca
cao tuoi 1a thap nhét (6,10%).
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+ Anh huong cua lidu lvong phan bon kali dén ham lugng duong trong 1ép com
nhay hat ca cao twoi:

Dbi véi phan KCI khi bon ¢ lidu lwong 160 kg K,O/ha/nim cho ham luwong
duong trong I6p com nhay hat ca cao tuoi thap nhat (8,03%). Khi bén ¢ liéu luong 360
kg K,O/ha/ndam ham lugng duong trong 16p com nhay hat ca cao tuoi 9,07% thap hon
d6i ching (12,17%).

Dbi véi phan KNO, khi bon & lidu lugng 160 kg K,O/ha/nam cho ham luong
duong trong 16p com nhay hat ca cao tuoi thap nhét (7,33%). Khi bon ¢ liéu luong
360 kg K,0O/ha/nam ham lugng duong trong |6p com nhay hat ca cao tuoi 1a 8,20%,
thip hon d6i chizng (10,40%).

Déi véi phan K,S0, khi bon ¢ mic 160 kg K,O/ha/ndm cho ham luong dudng
trong I6p com nhay hat ca cao tuoi thap nhat (6,10%). Khi bon & liéu luong 360 kg
K,O/ha/nam ham lwong dudng trong I6p com nhay hat ca cao twoi 14 7,60%, thap hon
d6i chiing (10,13%).

Puong téng sé trong com nhay hat ca cao tuoi 1a thanh phan quan trong lién
quan dén quéa trinh 18n men hat trong so ché hat sau thu hoach. Trong thi nghiém nay
bon phan kali cang cao thi ham luong duong trong com nhay hat tuoi cang ting. Ly do
tang lugng duong co thé 1a do sy tham gia cua kali trong qué trinh tong hop va chuyén
giao dudng duoc két luan boi Karam va ctv (2009).

Qua phan tich s liéu Bang 3.19 cho thay loai va liéu luong phan bon kali ¢6 anh
huong dén ham lugng dudng trong com nhay hat ca cao twoi, mirc d6 anh huong rat cd
¥ nghia vé mit thong ké (p < 0,01). Bon phan kali ¢ liéu luong 560 kg K,O/ha cho ham
luong dudng cao nhat va thap nhat 1a khi bon phan kali ¢ liéu lugng 160 kg K,0O/ha cho
ca ba loai phan kali. O céc 6 thi nghiém cd bon phan kali loai K,SO4 ham lugng dudng
t6ng s6 trong com nhay hat ca cao tuoi thap nhat, ké dén 1a KNO; va bon KCI thi ham
lwong duong trong com nhay hat ca cao 1a cao nhat. Khi 4p dung céc loai phan bon kali
khac nhau thi ham lwgng dudng trong [6p com nhay hat ca cao ciing khac nhau, sy khac
biét ny co y nghia thong ké & muc p < 0,01.

- Péi Véi cay ca cao trong trén dit Ach

Phan tich ANOVA céc s6 liéu thu duoc tir cac cdng thuc cua thi nghiém cho két

qua xép nhom tuong tac cac nghiém thirc cua yéu td loai phan kali va liéu luong phan
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bon chia thanh 8 nhom a,b,c,d,e.f,g,h. Cac trung binh tuong tic Dunnett loai phan bon
Véi ting liéu luong phan bon cé anh hudng va tuong tac ¢ ¥ nghia (p < 0,01) ddi véi
ham lugng duong gitta cac nghiém thuc.

Trinh bay két qua sau:
Bang 3.20. Anh huong cua loai, liéu lugng phan bon kali ¢én ham luong dudng trong
|6p com nhay cua hat ca cao thu tir cay ca cao trong trén dat Ach

Don vi tinh %

Loai phan Liéu lwong phan kali (B) (kg K,O/ha)
kali (A) 160 260 360 460 560 660
KCl 987h 1090eh 1143cg 1190cde  1453a  1340ab

KNO; 10,13gh  11,17d-h 11,53c-g 11,67cf 12,10b-e 12,63 bcd

K2SO, 987h 10,33fgh 11,27d-h 11,87cde 12,47 bcd 12,80 bc

Céc gia tri trung binh khdng c6 cung ky ti theo sau cho biét si khac biét co y
nghia thong ké déi véi logi phan bon kali ¢ mizc p < 0,05; khac biét rdt ¢ y nghia
thong ké déi véi liéu lrong phan bon kali ¢ mic p < 0,01; CV = 5,07%

Phén tich twong quan hdi quy gitra loai, liéu lwong phan bon kali véi ham luong
duong trong com nhay hat ca cao tuoi

+ BoOn phan KCI:

Ham luwgng y =0.008x + 8.60
duong (%) R2=0.74
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Hinh 3.23. Méi quan hé gitta liéu lwong phan bon KCI véi ham lugng duong trong 16p

com nhay cua hat thu tir cAy ca cao trong trén dat Ach.
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Phuong trinh hdi quy ¢6 nghia & muc p < 0,01, gia tri X caa phuong trinh cd
X4c suat p < 0,01 nén rat c6 y nghia. Phuong trinh duoc viét y = 0,008x + 8,60 véi hé
s6 xac dinh R? = 0,74 (y 1a ham lugng duong, x 1 lidu lugng phan bon KCI).

+ Bon phan KNOs:

:i';r"‘;'c(’o/’l‘j y = 0.004x +9.73
R2=0.77
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Hinh 3.24. Méi quan hé giita liéu lwong phan bon KNO; véi ham lugng duong trong
I6p com nhay cua hat thu tir cay ca cao trong trén dat Ach.
Phuong trinh hoi quy ¢6 nghia & mac p < 0,01, gié tri X cia phuong trinh c6 xac
Suit p < 0,01 nén rat co ¥ nghia. Phuong trinh dwogc viét: y = 0,004x + 9,73 vai hé s6
xac dinh R® = 0,77 (y 1a ham luong duong, x 12 lidu lugng bén phan KNO,).
+ Bdn phan K,SOy:

Ham luong y = 0.006x + 8.90
duong (%) R?2=0.80
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Hinh 3.25.M4i quan hé giira liéu luong phan bon K,SO, voi ham luong duong trong
l6p com nhay cua hat thu tir cdy ca cao trong trén dat Ach.

Phuong trinh hdi quy ¢6 nghia & muc p < 0,01, gié tri x ciia phuong trinh cé xéac
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Xuit p < 0,01 nén rat cé y nghia, Phuong trinh duoc viét: y = 0,006x + 8,90 véi hé sb
xac dinh R® = 0,80 (y la ham luong duong, x 1a lidu lwong bén phan K,SO,).

Két qua Bang 3.20 cho thy:

- Méi twong quan gitra loai, lugng phan bon kali véi ham luong duong trong
I6p com nhay 14 tuong quan cé y nghia (p < 0,01). Liéu lugng phan K,0O/ha/nam ting
dan thi ham luong dudng ciing ting dan, cac 6 co s¢ tng dung lidu luong phan bon
660 kg K,O/ha/ nam thi ham luong duong trong 16p com nhay giam thé hién & Hinh
3.23, Hinh 3.24, Hinh 3.25.

+ Anh huong cua loai phan kali dén ham lugng duong trong I6p com nhay cua
hat cacao tuoi:

Bon phan KCI cho ham lugng duong trong com nhay hat cao nhat, ké dén 1a bon
KNO, va ham lugng duong trong 16p com nhay caa hat thap nhat khi bon K,SO,.

Céc cong thirc tng dung phan bon kali loai K,SO, ¢ céc licu luong bon 160;
260; 360; 460; 560; 660 kg K,0/ha/nam, lugng duong trong I6p com nhay hat ca cao
tuoi thap hon so véi bon phan KCI, thip hon so véi bon phan KNO,,

Két qua phan tich ANOVA ¢ Bang 3.20 cho thay loai phan kali c6 anh huong
dén ham luong duong trong 16p com nhay cua hat ca cao tuoi, trong diéu kién dat dai
va khi hau tai Trang Bom, Pong Nai, cong thic bon phan kali loai K,SO, & liéu luong
160 kg K,O/ha lugng dudng trong I6p com nhay hat ca cao twoi 14 thap nhat (9,87%).

+ Anh huong caa liéu lugng phan bon kali dén ham lwong dudng trong 16p com
nhay hat ca cao tuoi:

Céc cong thirc tng dung phan bon kali vai liéu luong 160 kg K,O/ha/nam cho
ham lugng duong trong 16p com nhay hat ca cao tuoi thap nhat (9,87% & cac cong
thiec bon kali loai KCI; 10,13% ¢ cac cong thirc bon kali loai KNO3; 9,87% ¢ cac cong
thae bon kali loai K,SO,).

Cac cong thac d6i chung, tng dung phan bon kali véi liéu luong 560 kg
K,O/ha/nam cho ham lugng duong trong Iép com nhay hat ca cao twoi cao nhat
(14,53% ¢ cac cong thic bon kali loai KCI; 12,10% ¢& cac cong thuac bon kali loai
KNOj,; 12,47% & céac cong thirc bon kali loai K,SOy).

Cac cong thac ¢ng dung liéu lwong phan bon cao hon ddi chiing (660 kg
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K,O/ha,ndm) thi ham lwong dudng trong 16p com nhdy cua hat ca cao c6 xu hudng
giam xuéng.

Nhu vay khi sir dung loai phan KCI; KNO; va K,SO,, bén ¢ liéu luong 460 kg
K,O/ha,nam trén nén phan bon (297 kg Ny/ha/nam va 209 kg P,Oc/ha/ndm), cy ca cao cho
ning sudt hat 16n nhat déng thoi ham lwong duong trong 16p com nhay cua hat thap hon dbi
chting, thip nhat 1a & cac cong thirc tmg dung loai phan K,SO,.

Theo két qua phan tich ANOVA, loai phan bén kali khéng anh huéng ré dén
ham luong duong téng sb trong com nhay hat ca cao twoi. Didu ndy c6 thé 1a do dat
clia vuon ca cao ¢ Trang Bom nghéo dinh dudng, ham lugng Kali tong sé chi chiém
0,02%, Ham luong ion K* thap (0,10 mEq/100 g) khong du cung cap cho nhu cau cia
cay ca cao Vi vay c0 thé cay dang ¢ trang thai can dinh dudng ma chua co su chon loc
nén chua thay ré anh huong cua loai phan kali 1én ham luong dudng trong com nhay
cua hat.

Kali 1a mot trong nhitng khoang chat thiét yéu trong sé cac chat dinh dudng cua
thuc vat duoc cdy trong hap thu tir dung dich dat dang ion qua ré cay. Kali c6 lién
quan dén nhiéu qua trinh sinh 1y nhu kiém soét sy ting truong cua cdy trong, nang suat
va cac théng sb chat luong nhu duong, tinh axit c6 thé dinh lugng (TA), chat ran hoa
tan (SS), téng chét rin hoa tan (TSS), hwong vi, mau sic, 6 cing va do min cua trai
cay (Wuzhong, 2002; Lester va ctv, 2005). Vi ngot cua trai cay dugc danh gia boi TSS
(tong chit ran hoa tan), chiu anh huong dang ké cua K, ting mirc d6 tng dung K dan
dén sy gia ting dang ké TSS. Kali thuc day sy chuyén vi duong trong thuc vat, do d6
dugc ng dung lam tang ham lugng duong ciing nhu TSS trong qua (Kumar va ctv.
2005).

Két qua nghién ciru phd hop vai gia thiét dat ra do 1a kali co lién quan dén sy
hinh thanh duong trong com nhay hat ca cao twoi. Do d6 c6 thé kiém soat chit luong
hat ca cao thanh pham théng qua giam ham luong duong trong com nhay hat & giai
doan trong trot bang phan bén kali. Trong ba loai phan bon kali di st dung thi loai
phan K,SO, cho ham lugng dudng com nhay hat ca cao thap nhat va giam dan theo
tung lugng bon. Do anh hudng cua viéc sir dung super lan c6 H,SO, du, phan kali vo
co c6 gdc acid s& 1am cho dat ngay cang chua, can bon thém voi dé giam chua cho dat
véi liéu luong 300 kg voi/ha dé cai tao dd chua caa dat (L& Duy Mi, 1979; Pham Thé
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Trinh, 2012)
3.3.5. Hiéu qua kinh té ctia nghién ciu so véi truéc khi thuc hién thi nghiém

Cay ca cao & thoi ky kinh doanh, chi phi dau tu hang nam dé cho thu hoach hat
ca cao thanh pham bao gém tam khoan chi phi: Khau hao vuon cay, chi phi lam co,
chi phi tia chdi, chi phi tudi nudc, chi phi thudc sau, chi phi bon phan, chi phi thu
hoach, chi phi so ché hat (i hat 1én men, 1am khé hat).

Tir két qua nghién ciu anh huang cia loai, lidu luong phan bén kali dén nang
suat hat cua cay ca cao va ham luong duong trong I6p com nhay hat ca cao tuoi, tién
hanh danh gia hiéu qua kinh té cua céc cong thirc bon phan trong nghién ctu nay so
v6i mic bon caa néng ho trude khi bé tri thi nghiém. Dé danh gia hiéu qua kinh té cua
vuon cdy trudc va sau khi thi nghiém bon phan, xem cac khoan chi phi cé gia tri dau
tu 13 nhu nhau. Riéng chénh 1éch chi phi phin bon va ning suét thu duogc tir cac cong
thire khac nhau 1a co sé dé xac dinh hiéu qua kinh té, tir d6 x4c dinh cong thitc ndo c6
hiéu qua kinh té cao nhat.

Bang 3.21. Hiéu qua kinh té cuia vuon ca cao trong trén dat FRr ¢ huyén Di Linh, tinh

Lam Bong.
Doanh thu Loi nhuan . R
Cong  Liéu lugng (1.0004) Chi phi (1.0004) 1y suat loi nhugn
thirc phan Nam Nam (1.0004) Nam Nam Nam Nam
2012 2013 2012 2013 2012 2013
Loai phan KC1
CT1 160 -2.035 -8.690 4440 -6.475 -13.130 -1,5 -3
CT2 260 8470 -4.235 6.820 1.650 -11.055 0,24 -1,6
CT3 360 22.385 23.815 9.060 13.325 14.755 1,47 1,63
CT4 460 19.580 12.100 11.440 8.140 660 0,71 0,06
CTS5 560 15.950 20.350 13.820 2.130 6.530 0,15 0,47
CT6 660 7.480 12.100 16.060 -8.580 -3.960 -0,5 -0,3
Loai phan KNO3
CT1 160 4.015 8.250 13.610 -9.595 -5.360 -0,7 -0,4
CT2 260 10.890 19.250 21.660 -10.770 -2.410 -0,5 -0,1
CT3 360 24.200 56.485 29.360 -5.160 27.125 -0,2 0,92

CT4 460 20.955 44.550 37410 -16.455  7.140 -0,4 0,19



CT5
CT6

Loai phan K>SO,

CT1
CT2
CT3
CT4
CTS
CT6

560
660

160
260
360
460
560
660

13.915
8.855

10.065
15.125
32.890
27.005
20.955
15.345

36.080
28.435

19.360
26.620
61.710
54.450
30.580
29.150
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45.460
53.160

6.740
10.540
14.340
18.140
21.940
25.740

-31.545
-44.305

3.325
4.585
18.550
8.865
-985
-10.395

-9.380
-24.725

12.620
16.080
47.370
36.310
8.640
3.410

-0,7
-0,8

0,49
0,44
1,29
0,49

-0
-0,4

-0,2
-0,5

1,87
1,53
3,3
2
0,39
0,13

Két qua Bang 3.21 cho thay

B6n phan K,SO, trong nim 2012, 2013 déu c6 hiéu qua kinh té cao hon so véi

str dung phan KNO; va KCI ¢ cac mac bon. Cac cong thuc bon phén kali loai K;SOy,

luong bon 360 kg K,O/ha,ndm, lgi nhuan nim 2012 ting thém 1a 18.550 ngan dong/

tan, ty suat lgi nhuan 12 1,29. Loi nhuan nam 2013 ting thém 1a 47.370 ngan dong/ tan,

ty suat loi nhuan 1a 3,3. Bon phan K,SO,, véi mic bon phan tir 360 kg K,0O/ha/ nim s&

cho hiéu qua kinh té nhat.

Bang 3.22. Hiéu qua kinh té vuon ca cao trong trén dat Ach ¢ huyén Trang Bom, tinh

Lam Pong

Cong | Doanh thu | Loi nhuan Ty suat loi

thire Liéu lugng (1.000d) Chi phi (1.0004) nhuan
phan Nam Nam  (1.000d) Nam Nam Nam  Nam

2012 2013 2012 2013 2012 2013

Loai phan KCI

CT1 160 -5.445 -11.880 3120 -8565 -15.000 -2,75 -481

CT2 260 -1.210  -6.435 5500 -6.710 -11935 -122 -2,17

CT3 360 30.415  -2.805 7.740 22,675 -10545 293 -1,36

CT4 460 26.235  24.200 10.120 16.115 14080 159 1,39

CT5 560 24.805 14.520 12.500 12.305 2020 098 0,16

CTé6 660 21.395 4.840 14.740 6.655 -9.900 045 -0,67

Loai phan KNO3

CT1 160 -8.250  -7.865 12.290 -20.540 -20.155 -1,67 -1,64

CT2 260 4620 -7.645 20.340 -15.720 -27.985 -0,77 -1,38
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CT3 360 25.630 -605 28.040 -2410 -28.645 -0,09 -1,02
CT4 460 33.880 28.215 36.090 -2.210 -7.875 -0,06 -0,22
CT5 560 25.410 14.905 44,140 -18.730 -29.235 -0,42 -0,66
CT6 660 18.535 6.655 51.840 -33.305 -45.185 -0,64 -0,87
Loai phan K;SO4

CT1 160 3.630 -1.430 5.420 -1.790 -6.850 -0,33 -1,26
CT2 260 10.670 0 9.220 1.450 -9.220 0,16 -1,00
CT3 360 26.840 6.270 13.020 13.820 -6.750 1,06 -0,52
CT4 460 46.365 38.720 16.820 29.545 21.900 1,76 1,30
CT5 560 29.645 31.460 20.620 9.025 10.840 0,44 0,53
CT6 660 21.395 9.075 24.420 -3.025 -15345 -0,12 -0,63

Két qua Bang 3.22 cho thay cac cong thic bon phan kali loai K,SO, cho cay ca
cao trong nam 2012, 2013 déu co hiéu qua kinh té cao hon cac cong thirc wng dung phan

KNO; va KCI & cac mac bon.

Cong thirc bon phan kali dang K,S0, lidu luong bon 460 kg K,O/ha, loi nhuan
niam 2012 ting thém 1a 29.545 ngan ddng/ tan, ty suat loi nhuan 1a 1,76. Loi nhuan nam
2013 tang thém 14 29.100 ngan dong/ tan, ty suat lgi nhuan 1a 1,30. Pay 14 cong thirc cho
hiéu qua kinh té cao nhat trong thi nghiém.

3.3.6. Hiéu suat thu hoi hat ca cao kho

Tréi ca cao sau khi hai s& dugc luu trit trong ciii bang g tir 5 dén 7 ngay roi
méi tién hanh dap trai lay hat. TQy thudc vao ving dat, diéu kién khi hau thoi tiét tai
thoi diém thu hoach ma trong luong trung binh trai tuoi, trong luong trung binh hat
tuoi/trai, trong lwong trung binh hat kho/trai, sé lwong hat/100g cé thé cé sy chénh
léch.

Tai vuon thi nghiém ¢ Di Linh, Lam Dong va Trang Bom, Bong Nai, thoi diém
thuc nghiém thu duoc céc chi tiéu téng hop va tir cac bang 1,2,3,4 (phu luc ..) hé s6

thu hoi hat ca cao khd tinh chung cho vuon cdy dugc xac dinh nhu sau:
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Bang 3.23. Téng hop céc chi tidu vé ning suit thu hoach trai ca cao ndm 2012, 2013

2 T(R)ng Téng o
Tong trong Ty 1¢ hat
A £ trong trong A
bat . So lwgng kho/ hat
. Nam . . lwgng hat lwong hat .
vuon trai/ha trai i ; twoi
twoi(kglha) O kho (%)
w 0
J (kgla)  (kg/ha)
1 2 3 4 5 6 7=6/5
FRr 2012 1.942.046 689.845  149.675 62.579 41,81
2013 2.215.611 781.798  169.688 73.150 43,11
Cong 4.157.657 1.471.643  319.363  135.729 42,50
Ach 2012 1.941.002 611.586  142.083 59.554 41,92
2013 1.358.857 492.917 114.775 49.225 42,89
Cong 3.299.859 1.104.503  256.858  108.779 42,35
Bang 3.24. Hé s6 thu hoi hat ca cao kho
Chi tiéu phan tich Trén dat FRr Trén dat Ach
Trong lugng trai tuoi (kg/ha) 1.471.643 1.104.500
Trong lugng vo trai da tach hat (kg/ha) 1.152.281 847.642
Trong luong hat tuoi (kg/ha) 319.362 256.858
Ty lé thu hoi hat tuoi/trai tuoi (%) 21,73 23,25
Trong luong hat khoé (kg/ha) 135.729 108.779
Ty lé thu hoi hat kho /hat tuoi (%) 42,50 42,35
H¢ s6 thu hoi hat ca cao kho 9,22 9,85

Két qua bang 3.23, 3.24 cho thay:

-Ty 1€ ngot hat (Ty 1€ gitra trong luong hat khé/trong lugng hat tuoi)

Vuon ca cao trong trén dat FRr nam 2012 c6 ti 1é ng6t hat 1a 41,81%, nam
2013 c0 ti 1€ ngot hat 1a 43,11%. Tinh binh quan cho 02 nam ti I¢ ngdt hat 1a 42,50%.

Vuon ca cao trong trén dat Ach ndm 2012 c¢6 ti 16 ng6t hat 1a 41,92%, ndm 2013
co ti 1€ ngot hat 1a 42,89%. Tinh binh quan cho 02 nam ti I¢ ngot hat la 42,35%.

- Hé s6 thu hoi hat ca cao (Ty Ié giita trong lugng hat khd/trong luong trai tuoi)
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Vuon ca cao trong trén dat FRr c6 hé sb thu hdi hat 13 9,22 ¢6 nghia 1a dé c6 01
kg hat ca cao kho thi can 9,22 kg trai ca cao tuoi.
Vuon ca cao trong trén dat Ach ¢ hé sé thu hdi hat 1 9,85 ¢ nghia 1a dé c6 01

kg hat ca cao kho thi can 9,85 kg trai ca cao tuoi.

3.3.7. Panh gia chit lwong hat ca cao khd thu tir vweon thi nghiém theo TCVN
7519 : 2005

Bang 3.25. So sanh chit luong hat ca cao khé thu tir vuon thi nghiém véi TCVN
7519:2005 va hat ca cao chat lugng cua Ghana

Cacao
. Cacao Ca cao
Loai Wong  tdngtren 1A 1B 1C ahana
trén dat dt Ach
FRr
S6 hat/100g 98,61 99,01 <100 <110 <120 90 - 95
Do am (%) 7,0 7,0 7,5 75 7,5 75
Hat xam (%) 0,15 091  Tbéida3,0 Téida3,0 Tbdida3,0 -
Hat méc (%) 0 0 Téida3,0 Téida3,0 Tbida3,0 -
Hat bi hu do c6n ‘. ‘. ‘.
. ) R 14 1,8 Téi1da2,5 Toida2,5 Toida2,5 -
trung, hat nay mam
Tap chat (rac thai) 0 0 Téida2,0 Tdida2,0 Tbida2,0 -
V6 hat (%) 14,35 13,91 - - - 11-13
Tilé hatnau (%) 73,7 82,5 - - - 75 - 80
pH 5,09 4,97 - - - 5,35

3.4. Phan lap va dinh danh nam men tir khéi @ hat ca cao tw nhién

Tréi ca cao thu tir cdy Theobroma cacao L. duoc tach vo lay hat, trai qua qué
trinh 1én men va sau do hat dugc lam kho tro thanh hat nguyén liéu. Ca cao la nguyén
liéu chinh cua cac nha may san xuat chocolate (Ardhana va Fleet, 2003).

Lép com nhay hat ca cao tuoi rat giau duong 1én men nhu glucose, fructose va
sucrose va co6 do pH thap 3,0 - 3,5 cha yéu 1a do sy hién dién cua acid citric (Ardhana

va Fleet, 2003). Lén men ca cao la qué trinh vi sinh vat co trong tu nhién tham nhap
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vao khéi 1, tao ra nhitng diéu kién giét chét phéi nhii, giy ra mét loat cac phan tng
sinh hda noi sinh va ngoai sinh hinh thanh céc tién chat hda hoc tao ra huong vi va
mau sic dic trung cho chocolate (Beckett, 2000). Cac nghién ctiu trén ca cao thuc hién
trong thé ky trude dd mo ta vé su tham gia cua vi sinh vat; cac bién d6i sinh hda trong
quéa trinh 1én men hat ca cao va c gang lién két kién thic nay véi chat luong
chocolate (Schwan va Wheals, 2004).

Mic du c6 nhiéu tién bo dang ké trong viéc ung dung cac tién bo khoa hoc ky
thuat vao qua trinh Ién men va san xuat chocolate nhung van con nhiéu van dé lién quan
can phai duoc nghién ctu va quéa trinh 18n men ca cao trén thé gisi van chu yéu Ia Ién
men theo kiéu truyén thong. Cay ca cao (Theobroma cacao L.) dugc du nhap vao Viét
Nam rat soém, theo chan cac nha truyén gido phuong Tay. Tir niam 2000, nhu cau cac
san pham tir ca cao tang, tinh hinh tiéu thu thuan loi, cdy ca cao bat dau dwoc chd trong
phét trién. Véi su tham gia cua cac to chuc quoc té, cac doanh nghiép tiéu thu va su vao
cudc cua chinh quyén cac tinh da thac dy ting nhanh dién tich ca cao tir 1.183,4 ha
(nam 2004) 1én 8.972 ha (nam 2007), dién tich dat cao nhat 14 25.700 ha (nim 2012).
Cung véi viéc ma rong dién tich, hau hét cac ving trong ca cao da hinh thanh hé thong
so ché 1én men, dén nay c6 232 diém so ché 18n men hat ca cao tai 8 tinh/thanh phd, cha
yéu tap trung tai néng ho, do cac diém thu mua nho Ié dan dén chat lugng hat ca cao
khong dong déu. Bé dat duoc chat luong hat tét va dong déu, mot sé doanh nghiép c6
quy md so ché va Ién men Ién nhu Puratos Grand Place, di thu mua qua hoic hat uét dé
so ché, Ién men tap trung tai cong ty. Cdy ca cao duoc phat trién tai 15 tinh/thanh phé
thuoc khu vic phia Nam, khang dinh vi thé trong mé hinh trong xen véi dira, cay an qua
(tai c&c tinh Dong bang séng Ciru Long), vai cdy diéu tai cac tinh Pong Nam b va Tay
Nguyén va trong thuan trén dién tich chuyén doi tir ca phé kém hiéu qua tai tinh Pak
Lik, Pak Nong, Pong Nai, Lam Péng... ning suat ca cao ting budc duoc cai thién,
hién nay dat binh quéan 8 ta hat khd/ha. Do dién tich, tudi cay, trinh d6 canh tac ca cao
ngdy cang ting, san luong ca cao cua Viét Nam ciing ting theo. Tong san luong ca cao
Viét Nam tir 30 tan hat nam 2005 1&n 6.595 tan nam 2015. Mic du Viét Nam 1a mot
trong nhimg nudc xuat khau ca cao nhung chét lugng hat ca cao cua Viét Nam khdng tét
va 6n dinh (Cuc Trdng trot, 2010).

Dé hat ca cao nguyén liéu san xuit chocolate Viét Nam dat chat lwong tét on
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dinh, c6 gia ban phi hop trén thi trudng qudc té nhat thiét phai kiém soét hiéu qua qua
trinh 18n men va 1am kho hat. Thi nghiém nay nghién ciu mét s bién phép ky thuat
lén men hat ca cao Viét Nam véi muc tiéu san xuat ra hat ca cao nguyén liéu chat
lugng.
3.4.1. Phan lap va lam thuan nAim men tir khéi @ hat ca cao tw nhién trén moi
trwong Sabouraud

Két qua thu duoc nhu sau:

- Dong nam men ky hiéu M,

Hinh 3.26.Khuan lac dong M1 trén méi trudng Sabouraud sau 72 h nudi ciy & 32°C
Khuan lac mau tréng stra (duc), c6 tam, moc roi rac, doi lic dinh lién nhau.
Khuén lac mém, dun lai tao thanh dinh & gitra, 16i. Hinh tron, mép déu, ciu trac nhﬁy

ddng nhat, tao nén chat gidng gel.

Hinh 3.27. Té bao nim men dong M1 dudi kinh hién vi sau 72 h nuéi cdy & 32°C
Té bao hinh ciu hoi ovan, kich thudc 4 - 7um, sinh san bang cach nay choi.

- Dong nAm men ky hiéu M,
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\ :
Hinh 3.28. Khuan lac dong M, trén méi truong Sabouraud sau 72 h nudi ciy & 32°C

Khuan lac tring duc, nhay nhét, vién phang, kich thudc khuan lac < 2mm.

Hinh 3.29. Té bao nim men dong M2 trén modi trudng Sabouraud sau 72 h nudi cay
& 32°C.

Té bao nAm men hinh elip, sinh san bang hinh thac nay chéi don cuc, kich
thuéc 5 x 7,5 um.
- Dong ndm men ky hiéu M

Hinh 3.30. Khuan lac dong M3 trén méi trudng Sabouraud sau 72 h nudi cay & 32°C
Khuan lac hinh tron, trang duc, nhay nhét, 16i nhung khong tao dinh nhu M1, vién
phang, kich thuéc trung binh khuan lac 1-2 mm.



Hinh 3.31. Té bao dong M3 trén moi trudng Sabouraud sau 72 h nudi cay ¢ 32°C
Té bao nim men hinh elip, thudn dai va nho lai & hai dau, chiéu dai té bao trong
khoang 10 -17.5 pm, chiéu ngang 6 - 8 um, sinh san bang hinh thac nay chdi (c6 thé la
da cuc).

- Dong nam men ky hiéu M,

Hinh 3.32. Khuan lac va té bao dong M4 trén mai truong Sabouraud, sau 72 h nudi
cy ¢ 32°C

Khuan lac hinh tron, trang duc, nhay nhét, hoi 10i, vién phang, kich thudc trung
binh khuan lac 1 — 2,5 mm.

Té bao nAm men hinh elip, kich thudc lai ¢ hai dau, chiéu dai té bao 5 — 7,5 pm,
chiéu ngang 2 — 5 pm, sinh san bang hinh thic nay chéi (don cuc).

- Dong ndm men ky hiéu Ms
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Hinh 3.33. Khuan lac va té bao dong M5 trén méi truong Sabouraud, sau 72 h nudi cy
& 32°C
Té bao ndm men cd hinh ovan, hozc hinh tron, khé 16n, kich thudc trung binh

ciia ndm men thudng 1a (5 - 10) x (4 - 8) um. Phan 16n cé4c té bao két thanh nhéanh,
hiém khi dang riéng I18. Hé soi gia phat trién tot tir nhitng soi gia kéo dai, phan nhanh
thanh chudi, khong tao bao tir tui.
3.4.2. Pinh danh cac chiing nAm men da dwoc phan 1ap

MJi loai nAm men phan lap da duoc xac dinh dén muc d6 loai bang cach phan
tich chudi cua viing D1/ D2 ctia rDNA 16S va 28S.

- Dong nam men ky hiéu M,

Két qua giai trinh tu gen 16S

GTGAAATTGTTGAAAGGGAAGGGCATTTGATCAGACATGGTGTTTCGTGCT
TCTTGCTCCTTGTGGGCGGGGAGACTCACACGGTTCACTGGGCCAACATCAGTTTT
GGCAGCAGGATAAAACTTTGGGAACGTAGCTTTCTTCGGGAAGTATTATAGCCCT
TGGCAATACTGCTAGCCGGGATTGAGGACTGCGCATTTATGCAAGGATGTTGGCT
TAATGGTTAAATGCCGCCCGTCTTGAAACACGGACCAAGGAGTC

Tra cau trén BLASH RESEARCH, giai trinh ty trén thuoc chang ndim men

Saccharomycodes ludwigii
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Hinh 3.34.T¢ bao nam men Saccharomycodes ludwigii

- Dong nam men ky hiéu M,

T
. " , 2 ‘
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Hinh 3.35. Té bao nim men Schizosaccharomyces pombe

Két qua giai trinh tu gen 28S

AAAAAAATATATTTTTTCTTCGTTAAGGTACAAATATAAAAGAGATTAA
AACTTTAGTTATTTTTCTTTCCTAATTTCTTTTTCTATCAAACAAAGTGGTAAAA
CCTATTACGTTCAATAGAAAAAAAATGAAAAAAAGGTATAGAAAAATAATTC
CAATCTTCCTTTTGTTTTCACCAATCGATTTCAAACTAAATTTATTTTTAAAAAA
AAACAAATTTTCGTTCAACACCTCATCAAAAATATTTAAAAA

Tra cau trén BLASH RESEARCH giai trinh ty trén thuoc ching nam men

Schizosaccharomyces pombe

- Dong nam men Ky hiéu Ms

Két qua giai trinh tw gen 16S

GAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCC
ATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTC
GTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAAAGAAATTTAAT
AATTTTGAAAATGGATTTTTTTGTTTTGGCAAGAGCATGAGAGCTTTTACTGGGC
AAGAAGACAAGAGATGGAGAGTCCAGCCGGGCCTGCGCTTAAGTGCGCGGTCT




102

TGCTAGGCTTGTAAGTTTCTTTCTTGCTATTCCAAACGGTGAGAGATTTCTGTGC
TTTTGTTATAGGACAATTAAAACCGTTTCAATACAACACACTGTGGAGTTTTCAT
ATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAA
ACACAAACAATTTTATTTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTA
ACTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCGC
ATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCG
TGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCAT
GCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATACT
CTTTGGAGTTAACTTGAAATTGCTGGCCTTTTCATTGGATGTTTTTTTTCCAAAG
AGAGGTTTCTCTGCGTGCTTGAGGTATAATGCAAGTACGGTCGTTTTAGGTTTTA
CCAACTGCGGCTAATCTTTTTTATACTGAGCGTATTGGAACGTTATCGATAAGA
AGAGAGCGTCTAGGCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGG
AGTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACCGG
GATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGG
TACCTTCGGTGCCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTT
GTCTATGTTCCTTGGAACA

Tra cau trén BLASH RESEARCH giai trinh tu trén thugc chang nim men

Saccharomyces cerevisiae

Hinh 3.36. T¢é bao nAm men Saccharomyces cerevisiae
- Dong nam men ky hiéu M,
Két qua giai trinh tu gen 28S
TGGCGCCGCGGGAGGGGCAACTTTCCCATGGGGCCGAGAATCTAGT
CAAACTTGGTCATTTAGAGGTCGTAAAAGTCGTAACAAGGTTTCCGTAGGT
GAACCTGCGGAAGGATCATTACTGTGATTTAGTACTACACTGCGTGAGCGG
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AACGAAAACAAAAACACCTAAAATGTGGAATCTCTTGGTTCTCGCATCGAT
GAAGAGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGCCATCGTGAA
TCATCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGGGGCATG
CCTGTTTGAGCGTCGTTTCCATCTTGCGCGTGCGCAGATTGGGGGAGCGGA
GCGGACGACTAGACTTTTTTTCAGGGACGCTTGGCGGCCGAGAGCGAGTGT
TGCGAGACAACAAAAAGCTCGACCTCAAATCAGGTAGGAATACCCGCTGA
ACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACAGGGATTGCCTC
AGTAGCGGCGAGTGAAGCGGCAAGAGCTCAGATTTGAAATCGTGCTTTGC
GGCACGAGTTGTAGATTGCAGGTTGGAGTCTGTGTGGAAGGCGGTGTCCA
AGTCCCTTGGAACAGGGCGCCCAGGAGGGTGAGAGCCCCGTGGGATGCCG
GCGGAAGCAGTGAGGCCCTTCTGACGAGTCGAGTTGT

Tra ctu trén BLASH RESEARCH giai trinh tu trén thuoc chung ndm men

Pichia kudriavzevii

Hinh 3.37. Té bao nam men Pichia kudriavzevii

- Dong nam men Ky hiéu Ms

Két qua giai trinh tu gen 28S

GGGGGCAACTCCATTCTGGAACCGAGAAGCTAGTCAAACTTGGTCATTTA
GAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCAT
TACTGATTTGCTTAATTGCACCACATGTGTTTTTITATTGAACAAATTTCTTTGGTG
GCGGGAGCAATCCTACCGCCAGAGGTTATAACTAAACCAAACTTTTITATTTACAG
TCAAACTTGATTTATTATTACAATAGTCAAAACTTTCAACAACGGATCTCTTGGTT
CTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATATGAATTGCAGATA
TTCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTTTGGTATTCCAAAGGG
CATGCCTGTTTGAGCGTCATTTCTCCCTCAAACCCCCGGGTTTGGTGTTGAGCAAT
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ACGCTAGGTTTGTTTGAAAGAATTTAACGTGGAAACTTATTTTAAGCGACTTAGG
TTTATCCAAAACGCTTATTTTGCTAGTGGCCACCACAATTTATTTCATAACTTTGA
CCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA
AAGAAACCAACAGGGATTGCCTTAGTAGCGGCGAGTGAAGCGGCAAAAGCTCA
AATTTGAAATCTGGCTCTTTCAGAGTCCGAGTTGTAATTTGAAGAAGGTATCTTT
GGGTCTGGCTCTTCTCTATGTTTCTTGGAACAGAACGTCACA

Tra cau trén BLASH RESEARCH giai trinh tu trén thuoc chiang nam men

Candida tropicalis

;"' Q'..’

{h () _qa )
¥

& Mg

Hinh 3.38. Té bao nim men Candida tropicalis

Céc loai nAm men phan 1ap dugc trong nghién ctru ndy ciing d duoc phat hién
trong qua trinh 1én men ca cao & cac quéc gia khac nhu & Ghana (Daniel va ctv, 2009)

va & Uc (Dircks, 2009).

3.4.3. Nhan sinh khaéi cac chiing nAm men di dwoc dinh danh
- Sur thay d6i mau siac va muli caa dich nam men trong qua trinh nhan sinh khéi

Cho vao mdi 6ng nghiém 10 mL dich nAm men tir cac thung & dang suc khi dé
nhan sinh khdi so sanh vai éng dbi chimg chi chira dich nAm men nhung khong suc khi
nhan sinh khéi. Két qua cho thay cac 6ng chaa dich nAm men trong cac thiing @ nhén sinh
khbi c6 mui men ngdy cang ting theo thoi gian, mau nhat va duc dan, ng ddi chitng mau

nau sam.
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Hinh 3.39. Su khac biét vé mau sic giita mau dich nAm men dang nhan sinh khéi véi

mau dbi ching.

Sau 2 h cac ong chira dich nAm men tir cac thing i c6 két tua tring & day ong
nghiém, ng dbi chiing thi khdng c¢6, chiing t6 nAm men d3 co ting sinh khdi trong

dung dich.

Sau 2 h suc khi dich @ (ng déi chttng  Sau 4 gid suc khi dich u: NAm men ling
khdng c6 nAm men) xudng duéi day éng nghiém, (6ng doi
chung khong c6 nim men)

Hinh 3.40. Nam men ting sinh khdi theo thoi gian
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- Swr thay d6i nhiét do thing & trong qué trinh nhan sinh khdi nam men
Bang 3.26. Bién thién nhiét ¢ dich nAm men trong qua trinh nhan sinh khéi

Don vi tinh: %

Chiing n&m men Thoi diém do nhiét do trong ngay (h) Nhiét

nhansinhkhoi 16 18 20 22 24 2 4 6 8 10 dOTB

M, 35 33 32 32 28 29 29 30 30 30 30
M, 35 33 32 32 28 29 29 30 30 30 30
M; 35 33 32 32 28 29 28 29 29 29 30
M, 35 33 32 32 28 29 28 30 30 31 31
Ms 35 33 32 32 28 29 29 29 29 30 30

(My: Saccharomycodes ludwigii; M,: Schizosaccharomyces pombe;

Ms: Saccharomyces cerevisiae; My: Pichia kudriavzevii; Ms: Candida tropicalis)

Theo dbi su bién thién nhiét ¢ dich nAm men trong cac thing u trong thoi gian
suc khi nhan sinh khéi cho thay. Nhiét d6 dich nAim men chira trong thiing u ban dau la
35°C. Nhiét do moi truong ban ngay 31 - 32°C, nhiét do moi truong ban dém 25 - 2°C.
Nhiét d6 méi truong ¢ anh hudng dén nhiét do dich nAm men chia trong thing .

Trong thoi gian 6 h ké tir khi suc khi: nhiét d6 giam dan tir 35°C xuéng
31,7°C; trong 9 h ddng ho tiép theo: nhiét ¢ dich nam men trong thung o giao dong
28 - 29°C; trong 4 h & giai doan cubi: nhiét do dich nAm men cac thing u tang hon
mot chit, giao dong tir 29 - 30°C, nhiét d6 dich nam men cac thing u & giai doan
giita thap hon cac thoi diém khéc trong ngay cé thé 1a do nhiét 6 moi trudng thap
nén nhiét d6 dich nAm men trong cac thing u ciing bi anh huong boi khdng khi 13y tir
ngoai moi treong vao trong thung u.

Téc d6 sinh truong thé hién qua mau dung dich nhat dan, mui chua ting dan.
Nhiét do dich nAm men trong cac thing t 6n dinh tir 28 - 31°C. Sau khi dirng suc khi,
két thiic qua trinh nhan sinh khéi, tién hanh ly tim dich nim men dé thu sinh khéi nam

men dang paste (b6t nhéo).
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- Xac dinh mat a9 céc loai nam men di dwge dinh danh

Bang 3.27. Két qua dém té bao ndm men

Mau Lan 1 Lan 2 Lan 3 CV (%) Trung binh
M, 4,1E+09 4,6E+09 4,1E+09 6,737 4, 3E+09
M, 1,2E+10 1,3E+10 1,2E+10 6,919 1,2E+10
M, 1,7E+10 1,4E+10 1,5E+10 7,849 1,5E+10
M, 2,5E+10 2,8E+10 2,3E+10 9,713 2,5E+10
Ms 2,2E+09 2,7E+09 2,9E+09 14,099 2,6E+09

Thé hi¢n sb ligu: 4,1E + 09 = 4,1 x 10°
(My: Saccharomycodes ludwigii; M,: Schizosaccharomyces pombe;

Ms: Saccharomyces cerevisiae; M,: Pichia kudriavzevii; Ms: Candida tropicalis)

3E+10

2.5E+10

1

2E+10

1

OLlan1
1.5E+10 -

M [3n 2
1E+10 - Lan3
5E+09 - I

0 T T T T l |

Mau 1 Mau 2 Mau 3 Mau 4 Mau 5

Hinh 3.41. S6 té bao nam men tir 05 mau qua 3 lan dém lap lai

Tir Bang 3.30 va Hinh 3.41 cho thay c6 su dao dong 1on vé tong sb té bao nam
men trong 1g bot nhdo( 2,2 x 10° CFU.g™ @én 2,8 x 10"° CFU.g™. Trong d6, mau M, va
mau Ms & cac mau c6 sb lugng té bao ndm men thap nhét so véi cac mau con lai (< 5,0
x 10° CFU.g™). Nguoc lai, 03 mau (M, M3 M,) ¢6 tong s té& bao ndm men cao hon rat
nhiéu 14n, cao nhat 1a mau M, vai 2,5 x 10" CFU.g™. Didu nay ciing phu hop vai dic
tinh vat Iy cua bot nhdo: mau M,, dic biét 1a mau Ms lodng so véi cac mau khac.
3.5. Nghién ctu anh hwéng caa viéc bé sung nAm men vao khéi i hat ca cao dén
chat lwgng hat khd thanh pham

Ca cao la mét loai cay trong c6 hat can duge so ché truge khi tré thanh hang
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hoa thwong mai. Qua trinh so ché hat ca cao bao gdm hai budc chinh 1a 1én men va
lam khé hat (Wood va Lass, 1985), ca hai budc nay rat can thiét cho chat lugng cua
san pham cubi cung. Ca cao tuoi dugc 18n men trong 5 - 7 ngay va lam khd ngay sau
khi 1én men dén d6 am an toan 7,5%. Nhiéu nghién ctru da duoc tién hanh ¢ céc quéc
gia khac nhau dé xac dinh céc loai vi sinh tham gia trong qua trinh nay (Schwan va
ctv, 1995). Vi sinh vat hoat dong trong qué trinh Ién men chuyén héa cac chét trong
com nhay thanh cac san pham chuyén héa (vi du nhu ruou, acid hitu co) khuéch tan
vao trong nhan hat 1am chét phoi nhil gay ra mot loat cac phan ung sinh hoa bén trong
nhan hat, tao ra tién chat hoa hoc ctia hwong vi va mau sic dic trung cta chocolate
(Lehrian va Patterson, 1983; Jones va Jones, 1984; Hansen va ctv, 1998; Hashim va
ctv, 1998; Thompson va ctv, 2001).
3.5.1. Nhitng bién d6i nhiét dd khdi i hat ca cao trong qué trinh 1én men

Tat ca cac cong thac 1én men trong thiing g ¢ diéu kién tw nhién véi nhiét do
moi tredng 28°C, do Iép com nhay con day va chtra nhiéu nudc nén nhiét d6 ban dau
cua khi u thap (26°C), sau 24 h Ién men nhiét do tat ca cac khdi u déu ting 1én. O thoi
diém 72 h nhiét @6 khéi u dat gia tri cao nhat, mot sé cong thirc nhiét do khéi u 1én dén
trén 50°C sau d6 giam dan xudng 45 - 46°C ¢ thoi diém 96 h. Khi khdi hat da trai qua
120 h 1én men, nhiét do khdi u xudng con 44°C thi két thic qué trinh 1én men chuyén
sang giai doan lam khé hat.
Bang 3.28. Nhitng bién ddi nhiét do khéi u hat ca cao trong qua trinh Ién men

Pon vi tinh: °C

Thaoi gian 1én men (h)

Loai nAm men CV% F LSD
0 24 48 72 96 120
M, 26,00 32,53° 37,60°c 4847°. 46,03° 5, 44,10°, 0,38 ** 0,37
M, 26,0" 33,57°, 39,40°. 50,175 46,10° » 44,40°, 0,64 ** 0,63
M, 26,0" 3557° . 38,47%, 49,87%p 4523°. 44,17°, 0,47 ** 0,46
M; 26,00 33,13°: 39,67d gc 50,67 5 45,73°5 44,40°, 0,31 ** 0,31
M, 26,0" 35,83°5 40,17° g 50,57 o 4527°. 44,03°, 0,35 ** 0,35
Ms 26,0" 36,83° 5 40,60° , 47,53 4517°c 44,27°, 0,26 ** 0,26
CV% 0,24 0,76 0,29 0,15 0,49
F *% *% *% *% ns
LSD 0,20 0,74 0,35 0,17 0,54

(My: Saccharomycodes ludwigii; M,: Schizosaccharomyces pombe;
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M3: Saccharomyces cerevisiae; My: Pichia kudriavzevii; Ms: Candida tropicalis)

a

Trong dé: “>~ 1a phan hang theo hang ngang (so sanh nhiér dg khoi v cia cling cdng thirc
theo thoi gian 18n men) , 5 _» 1& phan hang theo cét doc (so sanh nhiér d@é khai i cua cac cong thirc tai
cuing thoi diém 1én men). Cac gid tri trung binh cing ky tw theo sau thi s khéc biét khéng cé y nghia
thong ké. F**: gia trj F khac biét ¢é ¥ nghia ¢ mirc (p < 0,01); F*: gid tri F khéc biét c6 y nghia
thong ké ¢ mirc (p < 0,05); F™: cac gia tri F khac biét khong c6 y nghia thong ké (p > 0,05). LSD:
khéc biét nhé nhdt c6 y nghia.

Nhiét d¢ (°C)
60
50
7 ==
40 7 " =eMo
v
=M1
30 - M2
(4
20 == M3
== M4
10 M5
O T T T T T 1
0 24 48 72 96 120
Thoi gian 1én men (h)

Hinh 3.42. Bién thién nhiét d6 khéi u hat ca cao trong qué trinh 1én men

Thudng trong giai doan dau ciia qua trinh 1én men (trudc khi dao tron khéi hat),
lén men yém khi chuyén hoéa duong thanh rugu khéng sinh nhiét chiém uu thé (Vuyst
va Weckx, 2016). Két qua nghién ctru cho thay trong giai doan ndy nhiét do cua cac
thing & ¢4 bd sung nam men cao hon so véi ddi chimg c6 nghia 1a cac phan ang sinh
hoa dién ra trong I6p com nhay bao quanh hat trong cac thing u ¢ bo sung nAm men
dién ra manh m& hon, nhiét lugng sinh ra nhiéu hon.

Sau khi tién hanh dao tron khdi hat tai thoi diém 48 h va tiép tuc qué trinh lén
men hat, nhiét d6 cac khdi t déu ting nhanh va dat ngudng cao nhét & thoi diém 72 h.
Trong qua trinh [&n men nhiét d6 xung quanh hat ca cao s¢ tang tir khoang 50 - 55°C
Vi xay ra cac phan @ng oxy héa sinh nhiét (Wood va Lass, 1985). Nhiét do ti da cua
khdi u 18n men hat caa nghién ctru nay twong ddng voi nhiét do tdi da dat dugc cho
qua trinh 1én men hat ca cao & Indonesia (Ardhana va Fleet, 2003), ¢ Brazil (Schwan,
1998), & Ghana (Camu va ctv, 2008a) va ¢ Uc (Dircks, 2009). Nhiét do ting cao la do

khi d4o tron khoi hat, ham luong com nhay giam manh & giai doan Ién men yém khi
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tao diéu kién cho oxy khong khi xdm nhap vao khéi hat tao thuan loi cho 18n men hiéu
khi sinh nhiét. Nhung khi nhiét do khi hat ting cao s& tc ché hoat dong cua nAm men.
Vi khuan acid acetic s& chuyén hoa ethanol thanh acid acetic va vi khuan acid lactic
chuyén hoa duong thanh acid lactic. Mot khi luong ethanol hinh thanh nhiéu hon dong
nghia véi viée acid acetic ciing dugc hinh thanh nhiéu hon va acid lactic s& dugc hinh
thanh it hon.

Cac cong thtc ¢d bo sung nim men My, My, M, nhiét do khéi 1 1én hon 50°C.
Trong d6 cac cong thirc dat gia tri nhiét d6 khéi ¢ cao nhat 1a cong thuc co bd sung
ndm men Mj; (50,67°C) va cong thirc ¢6 bd sung ndm men M, (50,57°C. Hoat dong cua
hé vi sinh vat trong com nhay hinh thanh ethanol va acid acetic 1am tang nhiét d6 khoi
hat 1én dén 50°C (Camu va ctv, 2008a). Hiéu qua quan trong nhat cia qua trinh 1 1&n
men hat ca cao sinh nhiét la sy xuat hién cua nhitng tién chat cua hwong vi chocolate.
Chi c6 nhitng tién chat nay méi truyén cho hat ca cao khi rang c6 huong vi dic trung
cua chocolate. C4c tién chat 4y khong hé co san trong cac loai té bao caa phdi nhii khi
hat ca cao con twoi, ma chi dugc sinh ra trong qua trinh Ién men hat (Rohan, 1958).
3.5.2. Nhiing bién déi gia tri pH com nhay ciia hat ca cao trong qua trinh Ién men

Hat ca cao tuoi chuan bi 1én men c¢6 pH com nhay 3,7. pH com nhay thap cha
yéu 1a do sy co mit ciia acid citric 1 - 3%. Trong giai doan dau ciia qua trinh 1én men,
su hién dién cua 16p com nhdy ngin can oxy khong khi tiép xuc khdi hat tao nén diéu

kién ki khi turong dbi.

Hinh 3.43. Chuan bi mau dé do pH com nhay va pH nhan hat ca cao
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Bang 3.29. Nhitng bién ddi gia tri pH com nhay hat ca cao trong qué trinh 1&n men

Loai nAm Thoi gian 1én men (h)
CV% F LSD
men 0 24 48 72 96 120
Mo 3,7° 345%; 311°, 341% 412°; 395 1,53 ** 0,14
M, 3,7° 358°4 359°s 3,72°p 4320, 4,035 222 ** 021
M, 3,7° 3,18 321°: 338'. 416% 3,92° 0,75 ** 0,07
M 37° 321°: 363" 367z 453, 419, 0,58 ** 0,06
M, 3,7° 345%; 3,71°, 373°g 433% .5 410°,5 2,26 ** 0,22
Ms 379 342"; 361°; 389, 443, 419, 0,55 ** 0,05

CV% 0,80 0,54 0,67 2,87 1,22
F ** ** *%x * *%x
LSD 0,07 0,05 0,06 0,22 0,12

(My: Saccharomycodes ludwigii; M,: Schizosaccharomyces pombe;

Ms: Saccharomyces cerevisiae; My: Pichia kudriavzevii; Ms: Candida tropicalis)

a,

Trong do:

b1 1 phdn hang theo hang ngang (so sanh pH com nhdy trong cing céng thirc

theo thoi gian |&n men) , 5 la phdn hang theo cot doc (so sanh pH com nhdy ciia cdc céng thire tai

cung thoi diém 1én men). Cac gia tri trung binh ciing ky tw theo sau thi sw khac biét khong c6 nghia

thong ké. F**: gid tri F khdc biét ¢6 y nghia thong ké (p < 0,01); F*: gid tri F khdc biét ¢é y nghia
thong ké (p < 0,05); F™: cdc gid tri F khdc biét khong c6 ¥ nghia thong ké (p >0,05). LSD: khdc biét

nhé nhdt c6 y nghia.
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Hinh 3.44. Bién thién pH com nhay hat ca cao trong qué trinh 1&n men

Gia tri pH com nhiy ctia cing cong thic theo thoi gian I8n men: Trong giai
doan dau ctia qua trinh 1én men, pH com nhay giam do céc phan ung sinh hoa dién ra
trong com nhay sinh téng hop acid lactic va acid acetic. Sau d6 cac acid nay thim qua
v6 vao trong nhan hat nén ham luong acid trong com nhay giam, pH com nhay ting
dan. O thoi diém 96 h, pH com nhay c6 gid tri cao nhat (4,12 - 4,53) sau d6 lai giam
nhe vao cudi qua trinh 1én men. Két qua nghién ctru twong ty bao cio cua Dircks,
2009 khi 1én men ca cao ¢ Uc: Trude khi 1én men gid tri pH cua 16p com nhiy bao
quanh hat nam trong khoang 3,5 - 3,9, sau khi 1én men pH ctia com nhay tang. Nhiing
thay doi gia tri pH trong qua trinh 1én men hat ca cao 1a do cac vi sinh vat chuyén hoa
duong trong com nhdy thanh acid lactic va ethanol thanh acid acetic, sau d6 cac acid
nay duogc khuéch tan vao nhan hat (Biehl, 1984; Schwan va Wheals, 2004; Camu va
ctv, 2007). Vao cudi qua trinh 1én men pH giam 14 do acid trong nhan hat thAim nguoc
trd lai 16p com nhay da gan hét sinh khoi.

Gia tri pH com nhay giira cac cong thirc cing thoi diém 1én men: Tai cung mot
thoi diém 1én men pH com nhay ctia cic cong thirc khac biét co ¥ nghia thng ké (p <
0,01). pH ctia com nhdy ting 1én tir mot gia tri ban dau 1a 3,70 dén gia tri cudi cing
3,92 - 4,19. Sau khi két thuc qua trinh 1én men, cac cong thirc CT4 bd sung nAm men

Saccharomyces cerevisiae va CT6 bd sung nim men Candida tropicalis c6 pH com
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nhay 4,19 cao hon cac cong thirc con lai. Nhitng thay doi gia tri pH com nhay cua
nghién ciru twong ty nghién ctu cia Dicrcks, 2009 khi bd sung nim men
Saccharomyces cerevisiae va Kluyveromyces marxianus vao khdi u hat ca cao & Uc,
pH cudi cung ciia com nhay 1a 4,0. Cac loai nAm men Saccharomyces cerevisiae kha
ndi bat va giébng nim men nay san xuit pectinase co thé 1én men tat ca cac duong
trong com nhay ¢ pH 3,5 - 4,2 chiu dugc ethanol va d3 c6 mat khi bat diu qué trinh
lén men tu nhién (Schwan, 1998).
3.5.3. Nhirng thay d6i gia tri pH nhan hat ca cao trong qua trinh 1én men

Trong qué trinh 18n men hat ca cao, vi sinh vat chuyén héa duong trong 16p
com nhay thanh ruou va acid hitu co khuéch tan vao trong hat ca cao khoi nguon cho
cac phan ng sinh hoa xay ra bén trong hat. C6 méi twong quan nghich giita gia tri pH

va do chua hat; gié tri pH thap hon khi ham luong acid trong hat cao hon.

pH
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Hinh 3.45. Bién thién pH nhan hat ca cao trong qué trinh 1&n men
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Bang 3.30. Nhitng thay ddi gia tri pH nhan hat ca cao trong qua trinh [én men

Loai nam Thoi gian 1én men (h)

CV(%) F LSD
men 0 24 48 72 96 120

Mo 6,6° 587°, 4,82°sc 375 432°: 466°p 057 * 0,07
M, 6,6° 565°p 4,795 3,81°pc 456%A5 4,85°c 0,62 ** 0,08
M, 6,6° 577°g 485 3,85°p 450%°; 4,83. 071 ** 0,09
M 6,6° 567°cp 4,99, 4235 460°s 517°4 052 ** 0,07
M, 6,6° 574°gc 4,74°c 4135 450°5 496°g 053 ** 0,07
Ms 6,6° 538" 483 4,03 454%,5 487°g 066 ** 0,08

CV% 0,56 0,72 0,74 0,69 0,82
F ** ** ** ** **
LSD 0,08 0,09 0,07 0,08 0,10

(My: Saccharomycodes ludwigii; M,: Schizosaccharomyces pombe;
Ms: Saccharomyces cerevisiae; M,: Pichia kudriavzevii; Ms: Candida tropicalis)

Trong d6: “"= la phdn hang theo hang ngang (so sanh pH nhédn hat trong
cung cong thirc theo thoi gian 1én men) 45 r la phdn hang theo cét doc (so sanh pH
nhdn hat ciia cac cong thirc tai cing thoi diém 1én men). Cdc gid tri trung binh cing
ky tw theo sau thi sy khdc biét khéng cé nghia thong ké. F**: gid tri F khdc biét c6 y
nghia thong ké (p < 0,01); F*: gid tri F khdc biét c6 ¥ nghia thong ké (p < 0,05); F™:
cdc gid tri F khdc biét khéng c6 y nghia thong ké (p >0,05). LSD: khdc biét nhé nhdt
co y nghia.

Két qua thi nghiém & Bang 3.33 va Hinh 3.52 cho thdy pH nhan hat ca cao khi
chua 1én men 13 6,6 va giam dan sau 72 h 1én men r6i lai tang nhe vao cudi qua trinh
1én men. Ethanol va acid acetic hinh thanh trong 16p com nhay thim qua v6 vao trong
ndi nhii giét chét phoi nhil 1am giam pH nhan hat (Camu va ctv, 2008a). Viéc giam
nhanh pH ctia nhan hat 12 khong mong mudn, vi n6 co thé trc ché su phat trién cac tién
chat huong vi cua chocolate (Biehl, 1984; Biehl va Voigt, 1996).

Sau 120 h 1 1én men, pH nhan hat c6 gia tri 4,66 - 5,17. Trong d6 cong thirc bo
sung nim men Saccharomeces cerevisiae c6 pH cao nhét (5,17), cong thirc ddi ching
khong bod sung nidm men c6 pH nhan hat théip nhat (4,66), su khac biét c6 y nghia

théng ké & mirc p < 0,01. Cac cong thirc bd sung cac loai nAm men khac c6 pH nhan
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hat ndm trong khoang 4,83 - 4,96. Két qua cua nghién ctru twong dong véi mot sb
nghién ctru di béo céo trude day: pH nhan hat ca cao chua 1én men nam trong khoang
tor 5,7 - 6,0 (Schwan va Wheals, 2004); pH hat ca cao Uc chua 1én men 12 6,1 - 6,2 va
pH nhin hat sau 1én men c6 b sung ndm men Saccharomyces cerevisiae va
Kluyveromyces marxianus dat 5,8 (Dicrks, 2009). St hinh thanh céc chét tién than cua
huong vi chocolate tot nhit xay ra khi pH nhan hat giam xubng dudi 6,0 (Biehl va ctv,
1985, Guilloteau va ctv, 2005).

3.5.4. Nhitng bién déi ciia dd Brix com nhay hat ca cao trong qua trinh 1én men
Bang 3.31. Bién d6i do Brix com nhay hat ca cao trong qué trinh 1&n men

Don vi tinh: %

Loai ndm Thoi gian [én men (h)

men 0 24 48 72 96 120

CV(%) F LSD

Mo 16,00° 11,56, 10,93°, 9,83°5 8,70°4 689", 061 ** 0,16
M,  1600° 1081°c 1025°% 9,37"s 8,62% 67245 042 ** 011
M, 16,00° 11,06°g 10,87° 5 9,72°5 869", 6,44°c 0,76 ** 0,20
M,  1600° 1005°: 864 735°¢ 66%°c 5834'p 047 ** 011
M, 16,00° 10,59°, 9,40°, 8,35'p 7,25°; 659"z 0,69 ** 0,17

Ms  1600° 1057°p 971°c 849°¢c 736%s 651'sc 034 ** 0,08

CV% 0,60 0,41 0,60 0,77 1,35
F ** ** ** ** **
LSD 0,16 0,10 0,13 0,15 0,22

(My: Saccharomycodes ludwigii; M,: Schizosaccharomyces pombe;
Ms: Saccharomyces cerevisiae; M,: Pichia kudriavzevii; Ms: Candida tropicalis)
Trong dé: “”/ 1a phan hang theo cé ngang (so sanh d Brix trong ciing mgt
cong thuc trong qua trinh 1én men); , 5 la phan hang theo cét doc (so sanh do Brix
giiza cac cong thic trong cing thoi diém); Cdc gid tri trung binh ciing ky tw theo sau
thi sw khdc biét khong c6 nghia thong ké. F**: gia tri F khdc biét ¢6 y nghia thong ké
(p < 0,01); F*: gid tri F khdc biét c6 y nghia thong ké (p < 0,05); F™: cdc gid tri F
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khdc biét khéng cé y nghia thong ké (p >0,05). LSD: khdc biét nhé nhdt cé y nghia.
Két qua Bang 3.34 cho thiy nhimg thay d6i cua do Brix trong sudt qua trinh 1én
men hat ca cao. O thoi diém 0 gid, do Brix 12 16% ¢ tat ca cac cong thuc. Trong qué
trinh 1én men do Brix giam dan, giam manh nhat & ngay dau tién cua qué trinh 18n men
do com nhay giam sinh khéi dot ngot. Vao thoi diém két thic qué trinh 1én men d6 Brix
chi con 5,34 - 6,72% & cac cdng thirc c6 bd sung nAm men. Riéng cong thirc dbi chang
c6 d6 Brix 6,89% cao hon cac cong thirc khac, day la su khac biét c6 y nghia, cac loal
duong da duoc sir dung nhiéu hon trong qua trinh 1én men ¢ cac cong thirc ¢ bo sung
nam men. Cong thac M c6 do Brix thap nhat (5,34%). Biéu nay phl hop véi nghién
ctru caa Dircks, 2009 khi tién hanh 18n men hat ca cao c6 b6 sung nim men véi céac liéu
luong khac nhau ¢ tinh Mossman, thuéc nude Uc thi trong com nhay hat ca cao trudc
Ién men c6 5,3% fructose va 4,8% glucose 1a cac loai duong chu yéu, mot lugng nho
sucrose (1 - 1,5%), glucose (0 - 0,5%) va fructose (0,5 - 1%) da dugc phat hién trong
nhan hat chwa 1én men. Trong qué trinh 1én men, ndng do glucose va fructose trong 16p
com nhay giam va dén cudi qua trinh 1én men thi khdng con ton tai nita. Mot su khac
biét nho da duoc Dircks, 2009 quan sét thiy do6 1a trong qué trinh 1én men, néng do
glucose va fructose ¢ cac cong thirc c6 bod sung thém nim men giam nhanh hon mot
chit so véi cong thire dbi ching.
3.5.5. Mt so chi tiéu chat lwgng hat ca cao khd thanh pham

Sau khi két thuc qué trinh 1én men, hat dugc lam kho trén gian phoi c6 mai che

bang ludi c6 dd che pht 50% (chi cho 50% anh sang lot xudng 16p hat).

Hinh 3.46. Phoi hat ca cao sau khi két thic qua trinh 1én men
Khi d6 4m hat giam xubng dén 7,0 - 7,5 %, tién hanh thu mau do pH, phan tich

ham luong acid lactic va acid acetic ton du trong nhan hat thanh pham.
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Bang 3.32. Mét s6 chi tiéu chit luong hat ca cao thanh pham

Loai ndmmen PH hat  acidlactic  acid acetic Tong acid lactic
kho (mg/g) (mg/g) va acid acetic (mg/qg)

Mo 4,98 d 30,25a 15,58 a 45,83 a
M, 512¢ 27,63 b 15,38 a 43,01 abc
M, 511c 30,10 a 15,32 a 45,42 a
M; 534 a 25,53 ¢ 14,66 a 40,19 ¢
M, 518b 30,03 a 14,72 a 44,75 ab
Ms 516b 27,39 b 14,54 a 41,93 bc

CV % 0,20 1,51 7,49 2,88

F tinh ** *x e bl

LSD 0,03 1,07 2,81 3,12

(My: Saccharomycodes ludwigii; M,: Schizosaccharomyces pombe;
Ms: Saccharomyces cerevisiae; M,: Pichia kudriavzevii; Ms: Candida tropicalis)

Cdc gia tri trung binh cung ky tw theo sau thi sw khadc biét khong co nghia
thong ké. F**: gid tri F khdc biét c6 y nghia thong ké (p < 0,01); F*: gid tri F khdc
biét c6 ¥ nghia thong ké (p < 0,05); F*™: cdc gid tri F khdc biét khéng cé y nghia thong
ké (p > 0,05). LSD: khdc biét nhé nhdt cé y nghia.

Két qua thi nghiém thu duge ¢ Bang 3.35 cho thdy:

+ pH hat khé: pH hat kho giita cac cong thirc khac biét c6 y nghia vé mit thong
ké voi p < 0,01. Trong d6 cong thirc bd sung ndm men Saccharomyces cerevisiae cho
hat kho c6 gia tri pH cao nhat (5,34). Cong thic ddi ching khong bd sung nAm men
cho hat kho c6 gia tri pH thap nhat (4,98). Két qua nghién ctiru pH hat kho thanh phim
cua nghiue6n ctru nady ciing tuong duong voi pH hat kho cua hat ca cao Tay Phi 1a 5,5
(Franke va ctv, 2008), cao hon pH hat ca cao kho cua Malaysia (4,4 - 4,7) (Nazaruddin
va ctv, 2006).

+ Ham luong acid lactic: Ham lugng acid lactic gitra cac cong thurc khac biét
rit c6 y nghia vé mit thong ké ¢ muc p < 0,01. Coéng thitc bd sung nim men
Saccharomyces cerevisiae c6 ham lugng acid lactic thap nhat (25,53 mg/g).

+ Ham lwong acid acetic: Ham luong acid acetic khong c6 sy khac biét gitra
cac cong thire vé mit thong ké. Acid acetic duoc sinh tong hop trong com nhay va

thAm vao bén trong hat (Dircks, 2009). Acid acetic d& bay hoi khi hat duoc boc vo, gia
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nhiét trong qua trinh ché bién san xuit chocolate. Ham luong acid acetic (bay hoi)
giam, trong khi ham luong acid lactic (khong bay hoi) van khong doi (Camu va ctv,
2008a). Acid acetic bay hoi s& dan dén ting gia tri pH nhéan hat, giam chua cho bot
nh3o nguyén liéu va khong anh huéng dén mui vi dic trung ciia chocolate.

+ Tong ham lugng acid lactic va acid acetic hat kho & Bang 3.35 khac biét c6 y
nghia vé mit théng ké (p < 0,01). Cong thuc dbi chimg va cong thirc ¢6 bd sung nim
men M, (Schizosaccharomyces pombe) c¢6 tong hai loai acid cao hon, cong thirc bd
sung nAm men Saccharomy cescerevisiae co tong hai loai acid va ham luong acid
lactic thdp nhét.

Két qua thu duoc phu hop véi cac nghién ctru dd bao cao: bd sung nAm men
Hansenniaspora guilliermondii, ldastrandia orientalis va Saccharomy cescerevisiae
vao thung 0 chta 35 kg hat ca cao twoi cho hat thanh phdm c6 cac chi tiéu vé chat
lugng tot hon 1én men hat khong bo sung nam men (Dircks, 2009); viéc chu dong bo
sung ngay tir luc bat ddu 1én men ndm men Saccharomyces cerevisiae va bo sung vi
khuan Acetobacter rancen sau 48 h 1én men cung cép hat ca cao thanh pham c6 chat
lugng cao hon 1én men binh thuong (Schwan, 1998).

3.5. Nghién citu anh hwéng cia phwong phap ép khoi hat lay bét dich com nhay
truée khi 1én men dén chat lwgng hat thanh pham.
3.5.1. Bién d@6i nhiét dd khéi u trong qua trinh 1én men hat ca cao

Bang 3.33. Bién d6i nhiét do khdi o trong qué trinh 1én men (°C)

Cong Thoi gian 1én men (h) CVv

F LSD
thec 0 24 48 72 96 120 (%)

E, 26,50° 28,23%, 3553% 50,13%c 43,77°c 44,20°. 055 ** 0,53
E, 2650" 29,83%5: 36,83% 50,20% 44,30°, 43,80 0,23 ** 0,22
E, 26,50° 30,30%5 37,27°cp 49,63%c 44,27°agc 44,40°%5 0,83 ** 0,80
E;  26,50° 29,67% 37,50%c 49,40°: 43,87°%c 44,00°%, 0,62 ** 0,59
E, 2650° 30,33%sg 40,23°4 51,53% 43,93°%c 43,90% 043 ** 0,42
Es  2650" 30,83, 37,77% 50,33% 44,47°4 46,90°» 0,32 ** 0,31

CV % 0,73 0,48 0,60 0,65
= *% *k *k ns *%
LSD 0,55 0,45 0,76 0,51

(Eo: doi ching, hat khdng ép, Ey: ép ldy 4 kg dich com nhay, E,: ép lay 7 kg dich com nhay, Es:
ép lay 10 kg dich com nhdy, E4: ép ldy 13 kg dich com nhay, Es: ép lay 16 kg dich com nhay).
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Phan tich sé liéu: “" la phan hang theo hang ngang (so sanh nhiét @6 khoi i trong ciing
cong thirc theo thoi gian 1én men) .5 r la phdan hang theo cét doc (so sanh nhiét do khéi 1 cua cdc
cong thire tai cing thoi diém 1én men). Cdc gia tri trung binh cung ky tw theo sau thi sy khdc biét
khéng cé ¥ nghia thong ké. F**: gid tri F khdc biét c6 y nghia thong ké (p < 0,01); F*: gid tri F khdc
biét c¢é y nghia thong ké (p < 0,05); F*: cdc gid tri F khdc biét khéng cé y nghia thong ké (p >0,05).
LSD: khdc biét nhé nhdt c6 y nghia.

Két qua Bang 3.36 cho thay trong tirng cong thirc nhiét do khéi o thay ddi theo
thoi gian 18n men, khac biét c6 ¥ nghia véi p < 0,01. Tur khi bat dau qua trinh 1én men
nhiét d6 khéi o taing dan, cac cong thuc dat ngudng nhiét d6 cao nhat trong khoang
thoi gian tir 72 h cta qua trinh 1én men sau d6 nhiét d6 cac khéi t giam dan cho dén
khi két thic qua trinh 18n men. Nhiét do dat cao nhat & cong thic ép 13 kg dich com
nhay (51,53°C) va ép 16 kg dich com nhay (50,33°C).

3.5.2. Bién @6i pH com nhay hat ca cao trong qua trinh 1&én men

Bang 3.34. Bién d6i pH com nhay hat ca cao trong qua trinh 1én men

Ccong Thai gian 1én men (h)

, CV (%) F LSD
thac ¢ 24 48 72 96 120

E, 340° 317", 3,77%: 417°, 500%, 4,38°: 092 ** 0,09
E, 3,40° 317" s 3,80%: 4,25, 506°, 444°, 069 ** 0,07

B2 340° 322", 3850 sc 427°c 517%p 44T°, 099 ** 010
Es  340° 325", 3937, 431°a 528°c 46405 090 ** 0,09
By 340° 314'; 3957, 438, 532° 4380, 079 ** 008

s 340° 312'; 399%, 446° 541°, 502°, 084 ** 009

CV (%) 1,29 0,91 0,79 0,88 0,78
F * ** ** ** **
LSD 0,10 0,09 0,08 0,11 0,09

(Eo: doi ching, hat khdng ép, Ei: ép ldy 4 kg dich com nhay, E,: ép lay 7 kg dich com nhay, Es:
ép lay 10 kg dich com nhdy, E4: ép ldy 13 kg dich com nhay, Es: ép lay 16 kg dich com nhay).
Phan tich s6 liéu: “"~' la phin hang theo hang ngang (so sanh pH com nhdy trong cung

cong thire theo thoi gian 18n men) ,p » la phdn hang theo cét doc (so sanh pH com nhdy cia cdc
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cong thire tai cung thoi diém 1én men). Cdc gid tri trung binh cing ky tir theo sau thi sw khdc biét
khéng cé ¥ nghia thong ké. F**: gid tri F khdc biét ¢ y nghia thong ké (p < 0,01); F*: gid tri F khdc
biét c¢é y nghia thong ké (p < 0,05); F: cdc gid tri F khdc biét khong c6 y nghia thong ké (p >0,05).
LSD: khdc biét nhé nhdt c6 y nghia.

Phan tich ANOVA da chiéu cho két qua nhu sau:

Trong ciing mot cong thirc: pH com nhay thay doi theo thoi gian 18n men, khac
biét gié tri pH com nhdy c6 ¥ nghia & muc p < 0,01 thap nhit & thoi diém 1én men 24 h
va cao nhat la & thoi diém 1én men 96 h.

Tai cling mot thoi diém 1én men pH com nhay giira cac cong 16 kg dich com
nhay c6 gia tri pH com nhay cao nhat (5,41). Cac cong thirc ép 0 — 7 kg dich com nhay
thi pH com nhay cd gia tri thip nhat (5,0 - 5,17).

Nhiing thay doi gia tri pH trong qua trinh 1én men hat ca cao 1a do cac vi sinh
vat chuyén hoa dudng trong com nhay thanh acid lactic va ethanol thanh acid acetic,
sau do cac acid nay duoc khuéch tan vao nhan hat (Biehl, 1984; Schwan va Wheals,
2004; Camu va ctv, 2007). Cudi qua trinh 1én men pH giam 13 do acid trong nhan hat
thAm nguoc trd lai 16p com nhay da gan hét sinh khéi.

3.5.3. Bién @6i pH nhan hat ca cao trong qua trinh Ién men

Bang 3.35. Bién d6i gia tri pH nhan hat trong qué trinh 1én men

Thoi gian 1én men (h)

Cong thuc CV (%) F LSD
0 24 48 72 96 120

Eo 6,60 547°c 446°, 4,00 4,32°, 465°: 0,67  ** 0,08

E. 6,60 561°p 4,63°cp 4,13°gc 4,38%p 469 183  ** 0,23

E, 6,60 569" cp 4,69°c 4,19°pa5c 443%c 473°c 077  ** 0,10

Es 6,60 576" pc 4,76%gc 426" a5 4,56°p 4,87°5 051  ** 0,07

E, 6,60° 592°, 5104 4,40°, 4,76% 507°A 157  ** 021

Es 6,60° 582° \p 4,93° a5 4,28°5 4,62%5 492°5 059  ** 0,08

CV % 0,82 158 213 0,86 0,97

= s s s s .

LSD 012 019 0,22 0,10 0,12

(Eo: dbi chimng, hat khdng ép, Ei: ép ldy 4 kg dich com nhay, E,: ép lay 7 kg dich com nhay, Es:
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ép lay 10 kg dich com nhdy, E,: ép ldy 13 kg dich com nhay, Es: ép lay 16 kg dich com nhay).

Phan tich so liéu: “*~ la phan hang theo hang ngang (so sanh pH nhdn hat trong cling cong
thire theo thoi gian 1én men) 45 ¢ ld phdn hang theo cot doc (so sanh pH nhdn hat cia cac cong thirc
tai cing thoi diém lén men). Cdc gid tri trung binh cing ky tw theo sau thi s khdc biét khéng c6 y
nghia thong ké. F¥*: gid tri F khdc biét ¢é y nghia thong ké (p < 0,01); F*: gid tri F khdc biét cé y
nghia thong ké (p < 0,05); F™: cdc gid tri F khdc biét khéng cé y nghia théng ké (p >0,05). LSD: khdc
biét nhé nhdt cé ¥ nghia.

Phan tich ANOVA da chiéu cho két qua nhu sau:

Trong clng mot cdng thac: pH nhan hat thay doi theo thoi gian 1én men, khac
biét gia tri pH nhan hat c¢6 y nghia & mic p < 0,01. pH nhan hat cao nhat 1a ¢ thoi diém
bit dau 1én men (6,6) sau d6 giam dan va ting nhe vao cudi qua trinh 1én men. Ethanol
va acid acetic hinh thanh trong 16p com nhay tham qua vo vao trong ndi nhii giét chét
phoi nhil lam giam pH nhan hat (Camu va ctv, 2008a).

Tai ciing mot thoi diém 18n men pH nhan hat giira cac cong thirc khac biét co y
nghia & mac p < 0,01. O thoi diém Ién men 120 h, cdng thuc ép 13 kg dich com nhay
cd gia tri pH nhan hat cao nhét (5,07). Céc cong thirc ép 0 - 7 kg dich com nhay thi pH
nhan hat c6 gia tri thap nhat (4,65 - 4,73).

3.5.4. Bién d@6i @9 Brix I6p com nhay hat ca cao trong qué trinh Ién men

Bang 3.36. Bién d6i do Brix 16p com nhay hat ca cao trong qua trinh 1én men (%)

Thoi gian 1én men (h)

Cong thac CV (%) F LSD
0 24 48 72 96 120
Eo 16,00° 13,70°, 11,30°54 9,70 7,27°A 5054 342 ** 0,90
= 15,028 13,05° s 1047°; 8,36°: 6,40°; 4,83, 1,11  ** 0,27
E, 14,88° 12,90° 5 10,32°5 8,32%; 6,00°g:  4,74"4 099 ** 024
E; 14,44° 12,065  990°5 7,90%; 571°: 4,21'g 307 ** 0,70
E, 13,920 11,21°c  850°c 657%: 459°, 4,09°; 346 ** 0,70
Es 13,44"  10,80°c 819°: 6,16%c 453, 398 314 ** 061
CV (%) 3,19 2,68 3,72 3,61 2.74
F *%* *%* *%* *%* *%*
LSD 0,98 0,65 0,73 0,52 0,31

(Eo: doi ching, hat khdng ép, Ey: ép ldy 4 kg dich com nhay, E,: ép lay 7 kg dich com nhay, Es:
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ép lay 10 kg dich com nhdy, E,: ép ldy 13 kg dich com nhay, Es: ép lay 16 kg dich com nhay).

Phan tich so liéu: “" la phan hang theo hang ngang (so sanh @ Brix trong cing cong thirc
theo thoi gian 1€n men) sz . r la phdn hang theo cdt doc (so sanh d¢ Brix cua cac cong thic tai cung
thoi diém 1én men). Cdc gid tri trung binh ciing ky tw theo sau thi sw khdc biét khéng cé y nghia thong
ké. F**: gid tri F khdc biét ¢6 ¥ nghia thong ké (p < 0,01); F*: gid tri F khdc biét c6 y nghia thong ké
(p < 0,05); F™: cdc gid tri F khdc biét khéng cé y nghia thong ké (p >0,05). LSD: khdc biét nhé nhdt
co y nghia.

Két qua phan tich thdng ké cho thdy d6 Brix com nhay thay d6i theo thoi gian
Ién men, c&c cong thirc khac biét & mac p < 0,01 va cao nhat 1a ¢ thoi diém bat dau 18n
men sau d6 giam dan do trong qué trinh 1én men cac nam men va vi khuan thuc hién
chuyén hoa cac chat lam tiéu hao co chat com nhay. Két qua cta nghién ciu tuong
d6ng voi bao cao cua Dircks, 2009: trong com nhay hat ca cao trudc 1én men ¢6 5,3 %
fructose va 4,8 % glucose la c4c loai dudng cha yéu, nong do glucose va fructose giam
dan trong qué trinh 1én men va dén cudi qué trinh 18n men thi khéng con ton tai nita.
3.5.5. Mt so chi tiéu chat lwong hat ca cao khd thanh pham

Hat sau khi 1én men duoc lam kho bang cach phoi trén gian phoi c6 mai che
bang ludi co d6 che phi 50%. Két qua thu dugc nhu sau:

Bang 3.37. Mot s6 chi tiéu chat luong hat ca cao thanh pham

A _~ Acidlactic  Acid acetic Tong acid lactic
Cong thuc pH hat kho o ]
(mg/g) (mg/g) va acid acetic (mg/g)

Eo 5,04 c 23,33 ¢ 12,06 a 35,39 a
= 519¢c 24,04 ¢ 7,15b 31,19b
E, 5,16 ¢ 25,04 b 514 c 30,18 b
E, 538b 27,53 a 3,23 d 30,76 b
E, 5,56 a 20,39d 476 ¢C 25,15¢
Es 5,45 ab 20,02 d 513¢c 25,15¢

CV % 1,26 1,51 3,10 1,59

F tl'nh ** *%* *%* **

LSD 0,17 0,88 0,48 1,18

(Eo: doi ching, hat khdng ép, Ei: ép lay 4 kg dich com nhay, E,: ép lay 7 kg dich com nhay, Es:
ép lay 10 kg dich com nhdy, E,: ép ldy 13 kg dich com nhay, Es: ép lay 16 kg dich com nhay).
Cdc gid tri trung binh cing ky tw theo sau thi s khdc biét khong cé nghia thong ké. F**: gia
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tri F khdc biét c6 ¥ nghia & p = 0,01; F*: gid tri F khdc biét ¢6 ¥ nghia 6 p = 0,05; F™: cdc gid tri F
khdc biét khong co ¥ nghia, p >0,05. LSD: khdc biét nhé nhdt c6 ¥ nghia.

pH hat kho

Gia tri pH hat khé cua cac cong thuc bién thién tir 5,04 dén 5,56. Gia tri pH cua
hat kho cao nhét & cong thie ép 13 kg dich com nhay (pH = 5,56), tiép dén la cong thic
ép 16 kg dich com nhay (pH = 5,45); gi4 tri pH cua cong thic ép 13 kg va 16 kg dich
com nhay khac biét c6 y nghia so véi gia tri pH cta cac cdng thic con lai. Cac cong
thirc ép dich com nhay 0 - 7 kg ¢6 gia tri pH hat kho giao dong trong khoang 5,04 - 5,19
va khong co su khéc biét c6 ¥ nghia vé mat thong ké giita cac cong thirc nay.

Ham lwong acid lactic hat khé (mg/g)

Ham lugng acid lactic khéac biét c6 y nghia gitra cadc cdng thuc cd ti I¢ ép hat
khac nhau, cao nhat 1a cong thic ép 10 kg dich com nhay (27,53 mg/g), thip nhat l1a
nhom cac céng thuc ¢o ti € ép 13 kg va 16 kg (20,39 va 20,02 mg/qg).

Ham lwong acid acetic hat khé (mg/g)

Ham luong acid acetic khac biét c6 ¥ nghia & cac cong thirc ép khéi hat lay bot
dich com nhay khac nhau, cao nhat & cong thire ddi chiing (12,06 mg/g) va thap nhat &
cong thac ép khdi hat 1y bot 7 kg dich com nhay (5,14 mg/g), 13 kg dich com nhay
(4,76 mg/g) va 16 kg dich com nhay (5,13 mg/g).

Xét tong hai loai acid thi phan hang thanh ba nhém khac biét rat c6 y nghia.
Nhom c6 tong hai loai acid cao nhat 1a cong thie ddi chitng. Nhém c6 tong hai loai
acid thap hon 1a cac cong thirc ép hat trude khi 1én men 4 - 10 kg . Nhém c6 tong hai
loai acid thap nhat la cong thizc ép khdi hat lay b6t dich com nhay truge khi 1én men
13 kg va 16 kg.

Nhu vay, khi ép loai b6t dich com nhay ciing c6 nghia 13 ham luong duong
tham gia vao qua trinh chuyén hda trong Ién men hat giam. Theo so d6 chuyén hda cac
chat trong com nhay hat ca cao cua De Vuyst, 2010 thi ethanol hinh thanh giam kéo
theo lugng acid acetic hinh thanh cling giam, lugng acid lactic hinh thanh cling giam.
Téng lwong acid lactic va acid acetic ton du hat khd thap so véi 1én men theo kiéu
truyén thong (khdng ép hat). P6 chinh 14 nguyén nhan 1am cho hat ca cao thanh pham

¢6 pH cao hon hat ddi chung dan dén hat thanh pham it chua hon.
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3.6. Nghién ciu cai tién mat so bién phap ky thuat 1am kho hat ca cao da 1én men
theo hwéng giam lwong acid ton dw cho hat thanh pham

3.6.1. Lam kho hat ca cao sau |én men bing phwong phap say

3.6.1.1. Anh hwéng cia nhiét dd siy dén pH hat ca cao kho

Bang 3.38.Gia tri pH cua hat ca cao thanh pham

Khdi luong dich com nhay ép loai ra khoi 100 kg

Nhiét do sy (°C) hat ca cao tuoi (kg)
0 4 7 10 13 16
50 496e-j 5,10b-g 515b-f 5,26bcd 5,56a 5,35ab
60 485¢9-j 4,98e-i 506c-g 513b-f 530bc 5,19 b-e
70 4,70 j 4,73 ij 480hij 491fj 514b-f 5,03d-g

Céc trung binh cung ky tw khdng khac biét ¢é nghia thong ké ¢ mic Xac sudt p
<0,01; CV = 2,10%.

Két qua Bang 3.41 cho thay nhiét do sdy anh huong 7,0 - 7,5% c6 gia tri pH tur
4,70 - 5,56. Trong d6 hat sdy & 50°C c¢6 pH cao hon so véi hat siy & 60°C va 70°C &
tat ca cac cong thirc, khi nhiét do siy cang tang thi pH hat khd cang giam. Say hat ca
cao & nhiét d6 thip hon cho hat kho it tinh acid hon va bot ca cao thanh pham chat
lugng tét hon (Ajala va Ojewande, 2014).

Cong thirc ép 13 kg va 16 kg dich com nhay, sdy & 50°C c6 pH cao hon so voi
hat duoc ép & céc ty 18 khac va sdy & cac nhiét do khac. Su khac biét co y nghia vé mat
théng ké. Ty thudc vao diéu kién thoi tiét, tai thoi diém thu hoach, mua mua, luong
dich com nhay nhiéu c6 thé ép 13 - 16 kg, pH hat khé dat tir 5,35 - 5,56. Nhung néu
trai thu hoach vao mua khé, luong dich com nhay it hon, ép hat tir 4 - 10 kg thi hat van
1én men binh thudng va pH hat khé c6 thé dat tir 5,10 - 5,26.

Két qua nay phd hop véi nghién ctiru cua Tagro va ctv, 2010 khi siy hat bang 10
say pH hat ca cao c6 gia tri nam trong khoang 4,5 - 5,5. pH hat thanh pham giam khi
nhiét d6 say tang 1én 1a boi vi sdy & nhiét do cao, hat giam do am nhanh chéng dan dén
acid acetic trong hat dugc hinh thanh tir cac phan tng oxy hoéa trudce d6 it bay hoi.

Két qua nghién ctru ciing phu hop véi bao céo cua Hii va ctv, (2009), nhiét do
say qua cao khong duoc khuyén céo trong viéc sy ca cao vi s& giit lai hau hét cac acid

bén trong hat ca cao va gay ra quéa nhiéu acid trong bot thanh pham. Tinh acid qua muc
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dan dén su phét trién huong, vi khdng phi hop va vi chua nay khdng thé loai bo duoc
dic biét 1a khi cAc mau dugc st dung cho qué trinh san xuat chocolate (McDonald va
ctv, 1981; Jinap va ctv, 1994).

3.6.1.2. Ham lwong acid lactic trong hat ca cao khd thanh pham

Bang 3.39. Ham luong acid lactic cé trong hat ca cao khé (mg/g)

Nhiét Khéi lwong dich com nhay ép loai ra khoi 100 kg
do say hat ca cao tuoi (kg)
0
Q) o 4 7 10 13 16

50 23,77 cb 23,21 bcd 22,80cde 22,00e 20,90 f 20,73 f
60 22,63 cde 22,83 cd 22,40de  23,10cde  23,4bcd 22,54 de
70 24,33 Db 22,63cde 25,83a 20,04 f 18,53g 20,00 f

CV (%) =212  FA)™ F(B)**  F(AB)**

Céc trung binh cung ky tw khdng khac biés c¢é nghia thong ké ¢ mic Xac sudt p
<0,01; CV = 2,12%.

Két qua Bang 3.42 cho thiy ham luong acid lactic trong hat ca cao khd cua céc
cong thtrc giao dong tur 20,0 - 25,83 mg/g, trong d6 cong thiac ép 13 kg, 16 kg dich
com nhay, sy & nhiét do 50°C va cong thac ép 10 kg, ép 16 kg, say & nhiét do 70°C ¢6
ham luong acid lactic thap hon cac cong thirc con lai. Su khac biét gitra hai nhdm nay
& muc rat co y nghia véi p < 0,01.
3.6.1.3. Ham lwong acid acetic trong hat ca cao khd thanh pham

Bang 3.40. Ham lugng acid acetic c6 trong hat ca cao khé (mg/g)

Nhiét Khéi Iwong dich com nhay ép loai ra khoi 100 kg

do sy hat ca cao tuoi (kg)
(°C) 0 4 7 10 13 16
50 1517¢  553i 5,60 i 6,80 h 457j  530ij
60 17,73a  9,68¢ 6,00 i 5,67 i 533ij 547i

70 16,67 b 13,90 d 10,43 g 13,13de  11,93f 13,03e

Céc trung binh cung ky ti khdng khac biéz cé nghia thong ké ¢ mirc X4c sudt p
<0,01; CV = 3,65%.
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Ham luong acid acetic ¢ cdng thirc d6i chirng cao nhat khi sy ¢ cac nhiét do
say khéac nhau (15,17 - 17,73 mg/g), khi nhiét d6 siy cang cao, ham luong acid acetic
tich trix trong hat kho cang 16n. C6 méi lién hé nguoc gitra ham leong acid acetic trong
hat vai ty I€ ép hat. Ty I€ ép hat cang tang thi ham luong acid acetic cang giam.

Khao sat ham lwgng acid acetic, qua s liéu Bang 3.43 cho thay c6 su khac biét
& muc rat c6 ¥ nghia gita ba muc nhiét do say, nim muc ty 18 ép va cong thie doi
ching. Ham luong acid acetic cao nhat ¢ céng thire d6i chung, siy 60°C (17,73 mg/g).
Bién thién cua ham luong acid acetic & cac ty 1& ép khac nhau déu cho két qua khac
nhau. Khi quan sat ham luong acid acetic dudi su tac dong giita yéu tb nhiét do va ty
18 ép khac nhau cho thay c6 mdi tac dong qua lai c6 ¥ nghia.

Két qua nghién cau twong tu Véi béo céo cua Ajala va ctv (2013), mot trong
nhitng yéu t6 quan trong c6 anh huéng dén téc d6 siy lam khé hat la nhiét do. Viéec
chénh léch nhiét do giita khdng khi kho va hat tuoi cang 16n, cang truyén nhiéu nhiét
cho hat. Nhiét d6 cao khi 1am khé hat s& tao ra mot dong huc cao hon dé loai bo do am
va rit ngan thoi gian sy tong thé (Ajala va ctv, 2012 va Hii va ctv, 2009). Viéc siy
hat 16n men & muc nhiét d6 cao két qua 1 ca cao c6 chat lwong thip hon véi tinh acid
cao hon. Hat ca cao chua ludn gin lién véi qué trinh sy kho hat ca cao bang 10 siy.
Qua trinh sy hat s& kho nhanh hon va ngin can duong dan khuyéch tan cua acid
acetic (Barel, 1987; Jinap va ctv, 1994). Do d6, phuong phap sdy nhan tao duy tri cac
acid ton du va hau hét cac acid van con bén trong hat ca cao va gay ra tinh trang chua
qua muc. Vi ly do nay, Jinap va ctv (1994) c6 khuyén cao nén Iam khd ca cao & nhiét
d6 khéng qué 60°C.
3.6.1.4. Tong ham lrong acid lactic va acid acetic trong hat ca cao khd thanh pham

Bang 3.41. Ham lugng acid lactic va acid acetic cé trong hat ca cao kho

, Khdi lugng dich com nhay ép loai ra khoi 100 kg
Nhiét do sa
e do say hat ca cao tuoi (kg)

(°C)

4 7 10 13 16
50 38,93 b 28,75 f 2840f 2880f 25479 26,03¢
60 40,37 a 32,51d 2840f 28,77f 28,73f 28,01f
70 41,00 a 36,53¢ 36,27c 3317d 3047e 33,03d

Céc trung binh cung ky ti khdng khac biés cé nghia thong ké ¢ mirc X4c sudt p
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<0,01; CV = 1,88%.

Xét tong hai loai acid thi phan hang thanh ba nhém. Nhom c6 tong hai loai acid
cao nhat Ia cac cong thirc duoc 1am khé bing say hat & 70°C. Tiép theo 1a nhém c6
téng hai loai acid thap hon gébm cac cong thirc duoc 1am khé bing say hat & 60°C.
Nhom c6 téng hai loai acid thap nhat 1a cac cong thirc duoc 1am khd bang siy hat ¢
50°C. Su khac biét giita cAc nhom cdng thirc ndy & muc rat co ¥ nghia véi do tin cay
99%. Cong thirc ép hat 13 kg, 16 kg va sdy ¢ 50°C c6 tong hai loai acid lactic va acid
acetic thap nhat (25,47 va 26,03 mg/g).

3.6.2. Lam khd hat ca cao bang phuong phép phoi hat

Phoi ning cho ca cao c6 chat luong tét do d6 chua san pham giam dang ké vi
acid acetic bdc hoi, toc do hat khd cham, tao diéu kién cho acid lactic thoat ra khoi hat
cung véi nudc, qué trinh oxi hdéa manh - phan tng ndu hoéa cac polyphenols giam vi
chat va dang, cac phan ng tao mui con tiép dién (Lambert, 2010).
3.6.2.1. pH hat ca cao khé

Hat sau 1én men dugc phoi trén gian bang g, theo cac phuong thic khac nhau:
khong c6 ludi che; che Iudi co do che phu 50%; che ludi cd @6 che phu 60%. Dao hat
2 lan/ngay, khéi luong hat phoi 10 kg/m?; 20 kg/m? 30 kg/m?, két qua thu duoc nhu
sau:

Bang 3.42. pH hat ca cao kho thanh pham

Khéi lwong hat phoi/m? (B)

Phuong phap phoi hat (A)

(10 kg) (20 kg) (30 kg)
L, (che phu 0% - dc) 4,76 h 498 ¢ 519e
L (d6 che pha 50%) 512 f 526d 5,36 bc
L, (d6 che phu 60%) 5,31 cd 541b 551a

Céc trung binh cung ky tw khdng khac biés cé nghia thong ké ¢ mirc X4c sudt p
< 0,01; CV = 0,46%.

+ Két qua xép nhom twong tac cac nghiém thic cua yéu td nhiét do sdy va ti 16
ép hat cd thé chia thanh 8 nhom a, b, ¢ ..., h, trong d6 pH hat khd cao nhat ¢ cong thtc
phoi 30 kg hat/m? trén gian c6 mai che d can sang 60%, thap nhat & cong thirc phoi

10 kg hat/m? hat trén gian khéng c6 méi che.
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+ Sy twong tac gitta d6 can sang cua mai che va khéi lwgng hat dem phoi rat cé
y nghia (F =19,04; p <0,01)

+ Can cr VAo bang so sanh XAc suit p cac trung binh twong tic Dunnet, sy
tuong tac gitra do can sang cua mai che vai khéi luong hat phoi anh huéng doc 1ap vi
c6 p < 0,01; trong d6 cao nhit & cong thirc phoi 30 kg hat/m? trén gian ¢ ludi che
niang c6 do can sang 60% (pH = 5,51).

Hat duoc phoi truc tiép dudi 4nh nang mit troi do cudng do chiéu sang manh
nén thoi gian hat giam d6 &m nhanh hon so v&i phoi trén gian c6 lugi che. Hat ca cao
thanh pham (am d6 7,0 - 7,5 %) c6 gia tri pH nam trong khoang tir 4,76 - 5,19. Su sai
khac gia tri pH hat kho cta cac cong thirc nay c6 ¥ nghia vé mat théng ké.

Céc cong thire phoi hat ca cao sau 1én men trén gian phoi c6 ludi che véi d6 che
pha 50% cé pH tir 5,12 - 5,36.

Céc cong thire phoi hat ca cao sau 1én men trén gian phoi c6 ludi che véi d6 che
phi 60 % c6 pH tir 5,31 - 5,51.

Hat phoi khoi lugng cang 16n, pH hat cang cao c6 thé 1a do 16p hat day dan dén
hat khd cham hon cac cong thirc khac c6 khdi luong hat phoi it hon, 16p hat mong hon.
Viéc dao tron hat hang ngay tao diéu kién cho acid lactic va acid acetic trong hat thoat
ra ngoai vo nhiéu hon.

Gié tri pH cua cong thirc phoi 30 kg/m?% ludi c6 do che phi 60% (pH = 5,51)
khac biét c6 y nghia vé mat thong ké so vai cac cong thic con lai. Biéu nay co thé Iy
giai khi do che phu cang nhiéu, cudng d6 chiéu sang xudng gian phoi s& giam dang ké,
téc do giam do am hat s& khac nhau c6 y nghia giita cac céng thirc. O cong thie phoi
30 kg/m2 hat s& khd cham hon ciing véi viéc dao hat hang ngay khién cho acid acetic
bay hoi nhiéu hon, acid lactic ciing theo nuéc thoat ra ngoai vo nhiéu hon, qua trinh
chuyén héa trong hat van tiép tuc dién ra trong qué trinh hat kho tir tr vi vay & cong
thire ndy pH c6 gia trj cao nhat.

Két qua phu hop véi nghién ciu cua Hii va ctv, 2009: qua trinh 1am khd hat
bang phuwong phap siy can it thoi gian hon dé hat ca cao giam d6 4m so véi qua trinh
phoi hat ty nhién. Vi thé gia tri pH di voi hat ca cao phoi nang thudng cao hon so voi
quy trinh sdy hat vi hat khé chdm va nhe nhang cho phép acid acetic bc hoi nhiéu

hon. pH hat khé cua c&c cong thic trong nghién ciru nay ciing tuong duong vai gia tri
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pH cua ca cao duoc I&n men tét nhat c6 ngudn gbc tir Tay Phi la khoang 5,5 (Franke
va ctv, 2008).

pH hat
5.6
54 -
5.2 -
5 B L0 (Khong che)
4.8 - H L1 (D6 che pht 50%)
4.6 - L2 (D6 che phl 60%)
4.4 -
4.2 A
(10 kg) (20kg) (30 kg) )
khoi lwong hat/m 2

Hinh 3.47. Anh hudng ciia phuong phap phoi hat 1én pH hat ca cao kho.

Hinh 3.47 cho thiy khi phoi 30 kg hat/m? trén gian phoi, dugc che bang ludi do
che phu 60%, pH hat kho dat gia tri cao hon so vai che ludi do che phu 50% hoac phoi
truc tiép dudi 4nh sang mit troi. Khi gia tri pH hat kho cao ciing c6 nghia 13 hat ca cao
s& giam do6 chua khi dugc str dung lam nguyén liéu san xuat chocolate.
3.6.2.2. Ham lwong acid lactic hat ca cao kho thanh pham

Bang 3.43. Ham luong acid lactic hat ca cao khd (mg/g)

Khéi lugng hat (B)

Phuong phap phoi hat (A)
(10 kg/m?) (20 kg/m?) (30 kg/m?)
LO (d6 can sang 0%- dc) 22,43 a 20,41 Db 20,03 b
L1 (d6 can sang 50%) 20,35 b 20,34 b 19,21 c
L2 (d6 can sang 60%) 17,50 d 17,67 d 16,77 e

Céc trung binh cing ky tw khdng khac biét c¢é nghia thong ké ¢ mic Xac sudt p
<0,01; CV = 1,30%.

+ Két qua xép nhém twong tac cac nghiém thirc ciia yéu t6 nhiét do sy va ti lé
ép hat c6 thé chia thanh 5 nhém a, b, ¢, d,e, trong d6 acid lactic cao nhat & cong thirc
phoi 10 kg hat/m2 trén gian khdng c6 mai che, thap nhit ¢ cong thirc phoi 30 kg
hat/m2 hat trén gian c6 mai che d can sang 60%.

+ Sy twong tac gitta d6 can sang cua mai che va khéi luong hat dem phoi rat cé
¥ nghfa (F = 18,75; p < 0,0001)
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+ Can cr VA0 bang so sanh X4c suit p cac trung binh twong tac Dunnet, sy trong tac
gitta d6 can sang caa mai che va khdi lugng hat anh hudng doc lap vi co p < 0,01; trong do
cao nhat & ¢ong thie phoi 10 kg hat/m2 trén gian khong c6 mai che (22,43).

Cac cong thtrc phoi hat ca cao khéi lwong hat phoi 10kg; 20kg va 30kg/m2 sau
Ién men tryuc tiép dudi 4nh nang mat troi, dén khi am do xudng con 7,0 — 7,5 % thi
ham lugng acid lactic hat ca cao kho trung binh 1a 20,96 mg/g. Phoi trén gian c6 ludi
che d¢ che phu 50 %, ham lugng acid lactic hat kho trung binh 1a 19,97 mg/g; phoi
trén gian phoi cé ludi che ¢ che phua 60 %, ham lugng acid lactic hat kho trung binh 1a
17,31 mg/g. Su khac biét ham luong acid lactic gifia cic nhom cong thiic ¢ ¥ nghia vé
mat thong k.

Diéu nay co thé ly giai khi d6 che phu cia lugi khac nhau s& co sy khac biét
giita cac cong thire vé cudng do chiéu sang xudng gian phoi. Khéi lwong hat phoi cang
nhiéu thoi gian phoi cang dai, tc do giam do am hat s& khac nhau c6 y nghia giita cac
cong thic. O cong thire phoi 30kg/m2 hat s& khd cham nhat, bé mat hat se cham nén
acid lactic theo nudc ra ngoai vo hat cao hon so vai cac cong thic khac. Vi vay gia tri
trung binh acid lactic cua cac céng thic phoi trén gian phoi c6 d6 che pha 60 % c6
ham luwong acid lactic thap nhat.
3.6.2.3. Ham lwong acid acetic hat ca cao kho
Bang 3.44. Ham luong acid acetic hat ca cao kho

Khéi lwong hat/m? (B)

Phuong phép phoi hat (A)
(10 kg) (20 kg) (30 kg)
LO (ddi chung) 15,49 a 13,61 abc 12,83 bcd
L1 (d6 che phii 50%) 14,64 ab 11,52 cd 11,42 d
L2 (d6 che phua 60%) 11,78 cd 12,70 bcd 9,09e

Céc trung binh ciing ky tir khong khac biét ¢é y nghia thong ké ¢ mirc Xac suat
p<0,01;, CV=647%.

+ Két qua xép nhém twong tac cac nghiém thirc ciia yéu t6 nhiét do sy va ti lé
ép hat c6 thé chia thanh 5 nhom a, b, ¢, d,e, trong d6 acid acetic cao nhat & cong thirc
phoi 10 kg hat/m2 trén gian khong c6 mai che, tiép dén la ¢ cong thirc phoi 10 kg

hat/m2 trén gian c6 mai che c6 do can sang 50%, thap nhit & cong thirc phoi 30 kg
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hat/m2 hat trén gian c6 mai che d can sang 60%.

+ Sy tuong tac gitra d6 can sang cua mai che c6 do can sang va khéi luong hat
dem phoi rat ¢6 ¥ nghia (F = 5,96; p = 0,0039)

+ Can cir vao bang so sanh xAac suit p cac trung binh twong tic Dunnet, sy
twong tac gitra do can sang 0% vai khdi lwong hat (10 kg hat/m? va 20 kg hat/m? ) c6
anh huéng nhau nhu, ciing nhu su twong tic giita dd can sang 50% v&i khéi luong hat
10 kg hat/m? vi p > 0,05. Su tuong tac giita dd can sang 0% véi khéi luong hat 30 kg
hat/m?, su tuong tac giita do can sang 50% véi khdi lugng hat (20 kg hat/m? va 30 kg
hat/mz) anh huong doc lap, cling nhu sy twong tac d6 can sang 60% véi ba khéi lwong
hat vi c6 p < 0,01; trong d6 cao nhat & cong thirc phoi 10 kg hat/m? trén gian khong c6
mai che (15,49).

Hat duoc phoi truc tiép dudi 4nh nang mit troi co cudng do chiéu sang manh,
khéi lwong hat/m? méng, d6 4m giam nhanh vi vay lugng acid acetic bay hoi thoat ra
khoi hat it hon do d6 pH hat cua cac cong thic ndy thap hon cac cong thirc phoi khac.

Cong thirc phoi hat c6 khdi lwong 10 kg/m?, 20 kg/m?, 30 kg/m? trén gian phoi,
dugc che bang ludi c6 do che phu 60%, luong acid acetic trong hat khé cao hon so véi
che ludi d6 che phu 50% hoic phoi truc tiép dudi anh sang mat troi. Cac cdng thie c6
ham luong acid acetic trong hat khd khéac biét co y nghia vé mat théng ké. Trong d6
cong thirc phoi 30 kg/m? trén gian phoi c6 ludi che voi do che pha 60 % c6 ham lwong
acid acetic thap nhat (9,09 mg/g).
3.6.2.4. Tong ham lweng acid lactic va acid acetic ¢6 trong hat ca cao kho

Bang 3.45. Ham luong acid lactic va acid acetic ton du trong hat ca cao kho

Khéi luong hat/m” (B)

Phuong phép phoi hat (A) ) 20 kQ) (30Kg)
L, (ddi chung) 37,92 a 34,02 be 32,86 cd
L; (do che phu 50%) 34,99 b 31,86 de 30,63 ef
L, (d6 che phu 60%) 29,28 f 30,38 ef 25,86 ¢

Céc trung binh cing ky tw khdng khac biét c¢é nghia thong ké ¢ mic Xac sudt p
< 0,01; CV =2,39%.
+ Két qua xép nhom twong tac cac nghiém thirc cua yéu t nhiét do sy va ti lé

ép hat c6 thé chia thanh 7 nhém a, b, ..., g; trong d6 tong acid acetic va acid lactic ton
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du trong hat ca cao kho cao nhat ¢ cong thirc phoi 10 kg hat/m? trén gian khong c6 méi
che, thip nhét ¢ cong thirc phoi 30 kg hat/m? hat trén gian c6 mai che do can sang
60%.

+ Sy tuong tac gitra d6 can sang cua mai che c6 do can sang va khéi lwong hat
dem phoi rat ¢6 ¥ nghia (F =9,92; p < 0,01)

+ Can ctr vao bang so sanh xAc suit p cac trung binh trong tic Dunnet, sy trong
tac gitta d6 can sang va khdi luong hat phoi c6 anh hudng doc 1ap vi ¢6 p < 0,01; trong d6
cao nhit ¢ cong thirc phoi 10 kg hat/m? trén gian khong c6 luéi che (37,92).

Tong ham luong acid lactic va acid acetic trong hat khd cao nhat ¢ phuong
phap phoi hat truc tiép dudi anh sang mat troi (34,94 mg/g), ké tiép 1a phuong phap
phoi hat c6 ludi che co do che phi 50 % (32,49 mg/g) va thap nhét 1a phuong phap
phoi hat udi che c6 d6 che pha 60 % (28,50 mg/g).

Acid lactic va acetic dugc hinh thanh trong qua trinh Ién men hat & I6p com
nhéy. Vi khuin 1én men lactic 1én men duong tao thanh acid lactic, Vi khuan lén men
acetic chuyén hoa ruou thanh acid acetic, ning luong va cac san pham Khéc.

Khdi lugng hat phoi cang nhiéu thoi gian phoi cang dai, téc do giam do am hat
s& khac nhau rat c6 ¥ nghia gitra cac cong thuc. O cong thire phoi 30kg/m?, ludi che c6
d6 che phii 60%, hat s& khd cham nhét ciing véi viéc dao hat hang ngay khién cho acid
acetic bay hoi nhiéu hon vi vay cong thirc ndy c6 ham luong acid acetic thap nhat
(16,77 mg/g), ham lugng acid lactic thap nhat (9,09 mg/g), pH hat khé cao nhat (pH =
5,51).

Két qua nghién ciru thong nhét véi nghién ciu cua Hii va ctv, 2009 trong qué
trinh phoi hat kho, acid acetic bay hoi cing véi qua trinh loai bo do 4m vi nd dé bay
hoi ty nhién. Vi vay, phoi ning, néu dugc thuc hién ding, san xuét ra hat ca cao
nguyén lidu chat luong tt nhat (Crespo, 1985). Theo Bonaparte va ctv, 1998 phuong
phap phoi hat s& khong hiéu qua va chat luong khong déu nhau khi diéu kién phoi
khong thuan lgi. Qua trinh phoi (sau khi hat duoc 1én men) phai dién ra cham duéi troi
nang nhe. Tuy nhién vai thoi gian ngan nhu thé, lwong axit bén trong hat (lugng axit
nay sinh ra tur qua trinh 1én men va thdm nhap vao bén trong hat) khéng kip thoat ra
ngoai, s& 1am cho san pham chocolate ¢6 vi rat chua, hvong thom khong manh mé.

Acid lactic chira trong hat khéng thé bbc hoi vi no khong phai 1a mét hop chat
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dé bay hoi (Hii va ctv, 2009). Mic du d6 chua cua hat cha yéu do ca acid acetic va
acid lactic duoc chuyén hoa trong qua trinh 1én men nhung acid acetic c6 thé duoc loai
bo vi dé bay hoi trong khi acid lactic va cac acid bén trong hat khéng thé bbc hoi vi
khong phai 1a mot hop chit d& bay hoi (Nazaruddin va ctv, 2006).

3.7. Hiéu qua thi nghiém bon phan Kkali va k¥ thuét so ché hat ca cao

3.7.1. Hiéu qua vé mat kinh té

Dé cay ca cao cho hiéu qua kinh té cao, thu nhap on dinh Ngoai viéc bon phan
dé dat nang suat ca cao thi viéc ap dung ky thuat so ché s& nang cao chat lugng hat
thanh pham.

Két qua nghién cau bon phan K,SO, trong nam 2012, 2013 déu c6 hiéu qua
kinh té hon 1 str dung phan KNO; va KCI & cac mic bon.

Trong thi nghiém bon phan kali loai K,SO, ¢ cong thirc CT4 (460 kg K,O/ha/nam).
Vuon cdy Trang Bom, Pong Nai, loi nhuan nam 2012 ting thém 14 29.545 ngan dong/tan,
ty suat loi nhuan 1a 1,76. Loi nhuan nam 2013 ting thém 1a 29.100 ngan dong/tan, ty suat
loi nhuan 14 1,30. Luong dudng trong 16p com nhay giam so vai di ching.

Trong thi nghiém bon phéan kali loai K,SO4 & céng thac CT3 (360 kg
K,O/ha/nam). Vuon cay Di Linh lgi nhuan nam 2012 tang thém la 18.550 ngan
ddng/tan, ty suat loi nhuan 1a 1,29. Loi nhuan nim 2013 ting thém 13 47.370 ngan
ddng/tan, ty suat lgi nhuan 1a 3,30. Luong dudng trong 16p com nhay giam so véi doi
chung.

Ngoai thi nghiém bon phan, két qua nghién ctu &p dung cac ki thuét so ché bd
sung nam men, ép, say, phoi s& 1am cho hat ca cao giam chua, din dén nang cao chat
luong hat ca cao. Cac k¥ thuat so ché nay so véi ki thuat truyén théng s& khong lam
tang chi phi. Nhung véi tac dung giam chua, chat lugng ca cao dugc cai thién. Theo
khao st thi cac cong ty thu mua hat ca cao s& cong thém cho ngudi ban it nhat la
200USD/tan (4.600 ngan dong/tan).

Nhu vay: Vé hiéu qua kinh té qua thi nghiém bon phan kali va ky thuat so ché
hat ca cao thi:

+ Loi nhuan thap nhat 1a 33.700 ngan dong = (29.100 ngan dong + 4.600 ngan
d6ng). Ty suit loi nhuan 1a 2,00 = (33.700/16.820)

+ Loi nhuan cao nhat 1a 51.970 ngan dong = (47.370 ngan dong + 4.600 ngan
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dong). Ty suét loi nhuan 1a 3,62 = (51.970/14.340). Chi tiéu nay cho thay ct bo thém 1
ddng chi phi bon phan kali loai K,SO, & mitc bon 360 kg K,O/h/nam véi cac chi phi gom:
Khau hao vuon cay, chi phi 1am co, chi phi tia chdi, chi phi tudi nuée, chi phi thude sau,
chi phi bon phan ure va Ian, chi phi thu hoach, chi phi phoi kho, 1, 1én men, siy khdng
thay doi s& cho loi nhuan 1a 3,62 dong, day 1a muc hiéu qua cao nhat.

3.7.2. Hiéu qua vé mit xa hoi

- Tao uy tin thuong hiéu ca cao Viét Nam trén thi trudng Thé gidi

- Phé liéu ca cao tao thtrc an cho gia suc, san xuat dwgc cac san pham phu nhu
ruou ca cao, nudc giai khac.

- Mé rong san pham canh tranh, tao loi thé sanh véi cac cay tiéu, diéu ca phé...
lam cho nganh ca cao phét trién dién tich, khai thac nhiéu san pham. Tao thém cong in
viéc 1am, st dung nhiéu lao déng, gop phan xé6a déi giam nghéo, nang cao thu nhap
cho nguoi dan.

3.7.3. Hiéu qua vé mit méi trwong, sinh thai

- Dién tich ca cao phat trién, cdy ca cao cé tan 14 xum xué gitp nudc mua
khong 1am xdi mon dat dai, mat dat canh tac. che chan bé mat cua dat khdng bi anh
séng truc tiép huy diét céc vi sinh vat cua dat.

- Cay ca cao cd tinh chiu khé han, khi cé hiéu qua kinh té 1a loi thé dé thay thé
c4c loai cy trong khac.

- Cac co s& san Xuat cacao déu thai ra lugng chat hitu co trong qué trinh san
Xuit (tinh bot, protein, xenlulose 1a nguyén nhan gay 6 nhiém méi trudng, nudc thai
mang tinh axit cao gay & nhiém dat. Vi vay théng qua k¥ thuat so ché vira tan dung
phu pham vira han ché luong dich ép ra ngoai chta acid gay 6 nhiém méi truong.

3.8. Cai tién quy trinh canh tac va quy trinh cdng nghé sau thu hoach hat ca cao

Tir két qua cua céc thi nghiém, hiéu qua kinh té cia cac cong thac bon loai, lidu
luong phan kali trén nén phan bon dam va lan va so ché hat ca cao, chon cac cong thic
cho két qua tot nhat theo muc tiéu dé ra, tir d6 dé xuat cai tién quy trinh canh tac va
quy trinh céng nghé sau thu hoach dé thu hat ca cao nguyén liéu cé chat lwong tét hon
nham nang gia tri thuong mai cho hat ca cao Viét Nam.

3.8.1. Cai tién quy trinh canh téc cay ca cao

3.8.1.1. B6n phan cho cay ca cao ¢ giai doan kinh doanh tréng trén dit FRr
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- St dung phan don NPK. Déi véi loai phan kali st dung K,SO,, lugng phan
bon 360 kg K,O/ha/nam (1100 cay/ha).

- Luong phan duoc bon thanh 3 dot trén nam vao cac thoi diém.

+ Pot 1: ddu mua mua, két thic dot thu qua cudi cing cua vu thu hoach nim
trudce.

+ Dot 2: gitra mua mua, cdy dang ra hoa tap trung.

+ Dot 3: giai doan cay dang nudi qua non.

- Phan dam: bon 297 kg No/ha/nam

- Phén 1an: bén 209 kg P,Os/ha/nam

- Céch bon:

+ Céach géc tir 20-30 cm dao ranh nho, rai déu phan bon va lap dat lai hoac bon
phan bang hé thong tudi nho giot sé tang hiéu qua sir dung phan bén va tiét kiém chi
phi nhan cong

+ Phan 1an dugc bon trude phan dam va kali mot tuan. Phan kali va uré dugc
tron chung trudc khi bon.
3.8.1.2. Bon phan cho cay ca cao & giai doan kinh doanh trong trén dat Ach.

Bién phéap bon phan cho cay ca cao trong trén dat Ach twong tu nhu bon phan
cho cay ca cao trong trén dat FRr. Pat Ach nghéo dinh dudng, ham luong kali thap do
d6 bén phan K,SO,4 vai lugng phan bon 460 kg K,O/ha/nam (1100 cay/ha).

3.8.2. Cai tién quy trinh cdng nghé sau thu hoach déi véi hat ca cao
3.8.2.1. L&n men hat: phwong phap 1én men trong thung gé.

- Bién phap 1: Bb sung ndm men Saccharomyces cerevisiae mat do 1,5 x 10
CFU/g vao khéi u 35 kg hat ca cao tuoi ngay thoi diém bit dau tién hanh I&n men hat.

+ Thoi gian 18n men hat 120 h, dao tron mot 1an ¢ thoi diém 48 h tinh tur IGc
qua trinh 1én men.

+ B& mit thing & duoc tu bang 14 chudi va bao gai.

- Bién phap 2: Ep 13% - 16% tong trong luong khdi hat (khéi o 100 kg hat tuoi
thi ép loai 13 - 16 kg dich com nhay) nham muc dich giam ham luong duong tham gia
vao qua trinh 1én men hat.

+ Thoi gian 18n men hat 120 h, d4o tron mot 1an & thoi diém 48 h tinh tir lic qué

trinh 1én men.
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+ B& mit thing & duoc tu bang 14 chudi va bao gai.
3.8.2.2. Lam khd hat

- Say hat: Lam khd hat bang bién phép siy & nhiét d6 50°C cho dén khi 4m do
cua hat giam xuéng con 7 - 7,5 %.

- Phoi hat: phoi 30 kg hat/m? trén gian phoi c6 ludi che c6 d6 can séng 60% cho
dén khi am d6 cua hat giam xuéng con 7 - 7,5 %.

Muyc tiéu cta qué trinh 1am kho hat khi sy ¢ nhiét d6 thap va phoi hat trong
diéu kién giam cuong do chiéu sang 1a dé hat khd cham cung véi qua trinh dao hat
trong khi phoi s& ting lwong acid acetic bay hoi va acid lactic thim nguoc ra ngoai vo

hat ca cao, giam lugng acid tén du trong hat ca cao thanh pham.
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Quy trinh cai tién canh tac Bién phap k¥ thuat

va cong nghé¢ sau thu hoach

Cong thac bon phan NPK dang phan don/ ha/nam

Cay ca cao | (1.100 cay):Bon Kali loai K;SOy; lidu lugng: 360

kg K,O dbi véi dat FRr; 460 kg K,O dbi véi dat
Ach trén nén phan bon 297 kg N, + 209 kg P,0s.

! Bién phdp 1: Ep 13% - 16% dich com nhay tly
thoi diém thu hoach.

Lén men hat twoi | €= Bjgn phdp 2: BS sung nAm men Saccharomyces

cerevisiae mat do 1,5 x 10*° CFU/g (250 mg/kg hat
tuoi)

Bién phdp 1: Say nhiét & 50°C.
Lam kho hat €— Bi¢n phdp 2: Phoi 30 kg hat/m? trén gian phoi c6

l ludi che 6 do can sdng 60%.

Hat thanh pham (Theo
TCVN 7519 : 2005)

Hinh 3.48. So d6 tom tat quy trinh cai tién canh tac va quy trinh cai tién cong nghé sau

thu hoach hat ca cao
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KET LUAN VA PE NGHI
1. Két luan

1- Tai mdt s6 ving trong ca cao cha yéu caa Viét Nam hién nay nguén gibng
cha yéu Ia Trinitario, giéng ghép c6 ngudn gbc rd rang, c6 tiém ning ning suat cao tir
2 - 5 tan hat kho/ha/nam, cac gidng nay kha ning khang bénh kém dic biét 13 véi bénh
th6i qua do Phytophthora. Phan 16n dién tich trong ca cao ciia cac nong ho nho 1¢,
manh man (< lha) va chu yéu 13 trong xen nén yéu t coi ca cao 1a ciy phy, mic dau
tu thap, st dung phan bon mat can ddi dan dén ning suat thip hon ky vong cua giéng.
K¥ thuat thu hai, so ché bao quan trong qua trinh 1én men va lam kho hat mac du thyc
hién theo quy trinh co ban da dugc hudng dan (khéi luong tdi da cho 1 thung U 1a
100kg hat tuoi, thoi gian 1én men tir 4 - 6 ngdy, ddo tron khéi hat 1 - 2 1an trong sudt
qué trinh 1én men...). Tuy nhién, do cic nong hd cé di¢n tich nhd, lugng hat udt thu
duge moi dot it nén khong dap tng duoc yéu cau tdi thiéu cia quy trinh din dén chat
lugng hat thanh pham khong on dinh, khong dap tng tiéu chuan chéat luong TCVN
7519 : 2005 (ti I¢ hat tim, hat chai xam, hat mdc con nhiéu), kich c& hat tang 1én so véi
trude day nhung sb hat /100g van nhiéu hon ca cao ctiia Ghana, pH nhan hat kho thanh
pham thap (<5.0) da anh hudng dén gia ban cia hat ca cao Viét Nam trén thi truong
quéc té.

2- Str dung phan bon diing nhu cau cia ciy sé dat ning suat cao va ting hiéu qua
sir dung ddng von. Bon phan sunfate kali cho cdy ca cao ¢ thoi ky kinh doanh, liéu
lugng bon 360 kg K,O/ha/mam dbi voi cdy ca cao trong trén dat FRr; 460 kg
K,O/ha/nam cho cdy ca cao trong trén dat Ach (trén nén phan bon 297 kg No/ha/nam +
209 kg P,0s/ha/nam) cho ham lwgng dudng trong 16p com nhay cua hat thip hon va
nang suat hat cao nhét.

3- B6 sung nim men Saccharomyces cerevisiea, mat do 1,5 x 10%° CFU/qg (250
mg/kg hat ca cao twoi) ngay tir khi bat dau qué trinh 1én men hat nham thiic day qué
trinh 18n men yém khi, hat ca cao thanh pham (d3 duoc lam khé dén 7% d6 am) c6 gia
tri pH dat 5,34 cao hon so véi cac cong thic khac. Tong luong acid lactic va acid
acetic thap hon cac cong thic khac.

4- Ap dung bién phap ky thuat ép loai bét dich com nhay hat tuoi (13% va 16%

tong trong luong khi hat) trude khi 18n men tly thudc hat ca cao dugc thu hoach &
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mua khd hay mua mua, cho hat ca cao thanh pham (da dwoc lam kho dén 7% do am)
cé gia tri pH = 5,56 va 5,45.

5- Phoi hat ca cao sau I1én men véi do day 30 kg hat/m? trén gian phoi dugc che
bang ludi che ning loai can sdng 60% cho hat khd c6 gié tri pH = 5,51 cao hon so véi cac
cong thirc phoi hat khéc.

6- Nhiét d6 say thich hop nhat cho phuong phap 1am khé hat bing siy nhiét 1a
50°C mic du s& kéo dai thoi gian say hat hon, & cong thic cd ty 18 ép 13%, hat kho co
gia tri pH = 5,4 dat cao nhét va tong luong acid ton du ¢ hat khd thap nhat so véi céc
cdng thire sdy hat khéc.

2. Pé nghj

Tur nhitng két qua thu duoc trong nghién ciru nay va do cac gidi han cua dé tai
dé nghi

1- Nghién ctru anh huéng dén ham lugng duong trong 16p com nhay hat ca cao
tuoi va ning suat hat khi bon cac lugng phan dam, 1an khac nhau trén nén phan kali
khuyén cao cua nghién ctiru nay.

2- Tiép tuc nghién ctiu viéc bo sung ndm men ¢ cac khdi lwong khac nhau va
phdi hop nhiéu loai nAm men vao khdi u dé danh gia hiéu qua caa phuong phap 1én

men chii dong nham diéu khién qué trinh 18n men theo myc tiéu dé ra.
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PHU LUC 1. MAU CAU HOI PHONG VAN NONG HO

Théng tin vé hién trang canh tac ca cao cta cac ndng ho

1. Gibng cdy ca cao gia dinh dang trong:

- Cay gidng thuc sinh tir hat lai F1 o - Cay giéng thuc sinh tu gieo wvom o
- Cay gidng ghép o

2. Dién tich tréng cay ca cao cua ndng ho:

- <3000 m2 m -3000-<5000m2 o

- 5000 - < 10.000 m2 o -> 10000 m2 m

3. M6 hinh canh tac cay ca cao:

- Trong thuan cay ca cao O - Trong xen véi cay dira o

- Trong xen véi cay diéu o - Trong xen véi cay khac o
4. Nang suat thu binh quan hang nim:

- < 0,5 kg hat kho/cay o - 0,5 - 1,0 kg hat kho/cay o
-1,1-1,5Kkg hat kho/cay o - 1,6 - 2,0 kg hat kho/cay o
5. Phuong thirc thu hoach:

- Hai dong loat o - Hai lya trai chin O

6. Thoi gian luu trir trai:

- Trix trdi c6 muc dich o - Trix trai khdng muc dich o
7. Xt ly hat uot:

- U hat 1én men theo truyén théng o - Ep hat lay dich truéc khi 1 1én men o
8. Thoi gian u 1én men hat:

-<4,5 ngay O ->4,5 ngay O

9. Bién phép 1én men hat:

- Lén men thing O - Lén men ddng o

- Lén men thung o

10. S lan dao tron khéi u

-Pao tron 1 lan o -Pao tron 2 lan o
-Pao tron 3 lan o - Pao tron hang ngay o
11. Bién phéap lam kho hat:

- Phoi tryc tiép trén nén xi mang 0 - Phoi trén bat nhya o

- Phoi trén gian cé maiche o - Dng 16 sdy o
12. Céc loai phan bon thuong dung:

N-P-K 20-20-15/16-16-8 O

N-P-K 13-11-21/12-12-17 o

Phan don (uré + lan + kali) o

13. Hinh thirc bon phén:

- BOn rai trén mat dat O
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- Bon lap phan 0

- Bon qua hé théng tudi nho giot o

14. Mtrc d6 xuat hién cac loai sdu hai cay ca cao:

- Rép sap: it phd bién o; Pho bién o; Rét phd bién o.

- Bénh VSD: it phd bién o; Phé bién o; Rét phd bién o.

- Bo xit mudi: it phd bién o; Phé bién o; Rét phd bién o.

-SAU hai cAy KhAc: ...
it phd bién o; Phoé bién o; Rt phd bién o.

15. Mirc d6 xut hién céc loai bénh hai cay ca cao:

- Théi tréi: it phd bién o; Phé bién o; Rét phd bién o.
- Nam hang: it phd bién o; Phoé bién o; Réat phd bién o.
- Kho théan: it phd bién o; Phé bién o; Rét phd bién o.
- Bénh VSD: it phd bién o; Pho bién o; Réat phd bién o.

-Bénh hai cAy Khac: ...

it pho bién o; Pho bién o; Rét pho bién o.

Ghi cha: Panh gia mac do phd bién cua sau, bénh theo thang phan cap sau:
it pho bién: tan suat bat gap tir 0 - 25% cay bi nhiém sau, bénh (+)

Phé bién: tan suat bat gap tir 25 - 50% cay bi nhiém sau, bénh (++)

R4t pho bién: tan suat bat gap > 50% cay bi nhiém sau, bénh (+++)

16. Str dung thudc bao vé thuc vat:

- Khi xuat hién cay bi nhiém sau, bénh o

- Phun dinh ky phong sau, bénh o

- Khdng str dung. Chi &p dung bién phap phong ngua sau bénh khac (thién dich, bién phap

dan gian nhu hun khoéi dudi bo xit mudi) o
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- Dia diém bdng Nai | Dak Lak | Bén Tre | Tong

Sb ho diéu tra 50 50 50 S6 luong | Ty 18 (%)
1 | Co cau gidng ca cao di trdng cua cac néng ho
a | Gidng ghép 50 47 48 145 96,67
b | Gidng thuc sinh tir cay lai F1 0 3 2 5 3,33
o S (ly(:rrl\g thyc sinh nguoi tu gieo 0 0 0 0 0
2 | Dién tich trong ca cao cua cac néng ho
a |<3.000m2 3 0 41 44 29,33
b |3.000- <5.000 m2 8 6 7 21 14,00
¢ |5.000 -<10.000 m2 37 43 2 82 54,67
d |>10.000 m2 1 1 2 1,33
3 | M6 hinh canh tac ca cao cua cac néng ho
a | Trong thuan 37 48 0 85 56,67
b | Trong xen dura 0 0 41 41 27,33
¢ | Trong xen diéu 12 0 0 12 8,00
d | Trong xen cay khéc 1 2 4 7 4,67
4 | Nang suat hat ca cao cua cac nong ho
a | <0,5kg hat khd/cay 6 3 3 12 8,00
b |0,5-<1,0kg hat khé/cay 4 7 3 14 9,33
¢ | 1,0-<1,5kg hat khd/cay 33 8 10 51 34,00
d | >1,5Kkg hat khé/cay 7 32 34 73 48,67
5 | Thu hoach va tri trai tuoi cta cac néng ho
a | Luatrai chin 41 5 50 96 64,00
b | Hai dong loat 9 45 0 54 36,00
6 | Trix trai tuoi cua cac ndng ho
a :gg;)ra' co mye dich (5 - 7 23 0 35 58 38,67
b | Trix trai khdng muc dich 27 50 15 92 61,33
7 ?ién phap xtr ly hat uc’rt‘cﬁa géc ndng ho
a U hat Iér) men theo truy@jnqthAéng 44 50 50 144 96,00
b E%:at lay dich truéce khi  1€n 5 0 0 5 4,00
8 | Thoi gian G hat 1én men
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a |>45ngay 41 5 50 96 64,00
b | <4,5ngay 9 45 0 54 36,00
9 | Phuong phéap 1én men
a | Lén men thung 0 0 0 0 0
b | Lén men déng 0 0 0 0 0
c | Lén men thung 50 50 50 150 100,00
10 | S6 lan dao tron khoi i
a |1lan 3 5 5 13 8,67
b |2lan 47 45 45 137 91,33
c |3lan 0 0 0 0 0
11 | Bién phap lam kho hat cua cac ndng ho
a | Phoi hat trén nén xi ming 6 41 0 47 31,33
b | Phoi hat trén bat nhya 8 7 0 15 10,00
c | Phoi hat trén gian c6 mai che 36 2 50 88 58,67
d |Say 0 0 0 0 0
12 | Loai phan bon thuong dung
a NPK 20-20-15/16-16-8 6 41 0 47 31,33
b | N-P-K13-11-21/12-12-17 8 7 0 15 10,00
¢ | Phéan don (uré+lan+kali) 36 2 50 88 58,67
13 | Hinh thic bén
a | Bon rai trén mat dat 6 41 0 47 31,33
b | Bon lap phan 8 7 0 15 10,00
B6n qua hé théng tudi nho giot | 36 2 50 88 58,67
14 | Tinh hinh xuét hién cac sau bénh hai ¢ cac vuon ca cao cia nong ho
a | Théi trai do Phytophthora
Xut hién 50 50 50 150 100,00
Khong xuat hién 0 0 0 0 0
b | Ndm héng Cortcium salmoncolor
Xuét hién 7 6 3 16 10,67
Khéng Xuét hién 43 44 47 134 89,33
¢ | Kho than Collectotrichum ,Fusarium
Xuét hién 42 45 8 95 63,33
Khoéng xuat hién 8 5 42 55 36,67
d | Rép sap Planococcus citri
Xuét hién 50 50 50 150 100,00
Khong xuét hién 0 0 0 0 0
d | Bénh VSD Oncobasidium theobromae
Xuét hién 13 0 6 19 12,67
Khéng xuat hién 37 50 44 131 87,33
e | Bo xit mudi Helopeltis
Xuét hién 50 50 50 150 100,00
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Khong xuét hi¢n 0 0 0 0 0
15 | Tinh hinh sir dung thudc bao vé thuc vat cua cac ndng ho
a | SUdungthuoc BVTV khixuat |, 80 100|204 149,33
hién cay bi sau bénh hai
b | Phun dinh ky 6 20 0 26 17,33
c S}r duAng b|¢'n phap khac phong 0 0 0 0 0
sau bénh hai




154

PHU LUC 3. MAU CAU HOI PHONG VAN NONG HO

|/ Tén chi ho: Trai Phong, huyén Di Linh, tinh Lam Dong
Ngay thang phong van: 30/12/2011

Noi dung hoi Tra loi cia nguoi dan

Dia hinh dt trong cay ca cao? Tuong d6i biang phang, do doc khong dang ké dudi
80

Loai dat Dat do bazan

Gia dinh trong gidng gi? Hon hop cac dong Trinitario, loai cay ghép c6 ngudn
géc tir truong dai hoc Nong Lam thanh phé H6 Chi
Minh.

Dién tich trong? 10.000 m2

Trong bang hat, canh, cay con? Cay con

Trong khi nao? 2006

Gia dinh lam d4t trong chum ngay nhu | Dao hd trong cay

thé nao?

Mat d6 trong nhu thé nao? cay x cdy=3x3m

C6 trong xen khong? Khéng, chi trong cay che bong rai déu khap vuon
cay, mat do che phu 30%

C6 tia canh tao tan khong? C6, 1 lan/nim

C6 lam co khéng? Co, 2 1an 1am co bon/nam, thinh thoang c6 xit thuoc
c6 khi thiéu cong lao dong

C6 tudi nudc khong? Co, dung hé thong tudi nho giot. Nam 2011 hé

thdng tudi nho giot bi hong nén st dung voi tudi lay
nudc tir gieng va chi tudi khi cay ra hoa hoac luc
bon phan ma troi khong mua.

C6 bon phan cho cay ca cao khdng? Co

- Phan chudng (kg/1000 m2) Khong

- Lan (kg/1000 m2 ) Khong

- Kali (kg/1000 m2) Khéng

- VOi (kg/1000 m2) Khong

- NPK tong hop Co, bon 660 kg/ha

- Bon nhu thé nao? B6n rai trén mat dat

Sau hai chinh la sau gi? Bo xit mudi, rép sap

Bénh hai chinh la bénh gi? Bénh thdi trai do Phytophthora

S6 lan phun thuéc/nim? Chi phun khi sau bénh xuat hién pho bién, khong

phun dinh ky dé phong ngira sau bénh, loai thudc
mua tai diem ban thuoc bao vé thuc vat khéng nhé

tén thudc.

Thoi gian thu hoach Tréi chin chinh vuy: thang 11, 12 va thang 3, 4 hang
ndm. Ngoai ra trdi chin rai rdc quanh ndm

So ché sau thu hoach nhu thé nao? Trix tréi 3 - 5 ngay, 1én men 6 ngay trong thing
nhya, phoi trén bat nhua, truc tiép dudi anh nang
mat troi.

Ning suat hat kho/ha ndm 2011 880 kg/ha

Béan ¢ dau? Dai ly thu mua

11/ Tén chu h: Vuon ca cao, huyén Trang Bom, tinh Pong Nai
Ngay thang phong van: 20/12/2011

| Noi dung hoi | Tra loi ctia nguoi dan
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Dia hinh dt trong cay ca cao?

Tuong d6i bang phang, d6 doc khong dang ké
dudi 50

Loai dat

Dat xam phu sa c6 bac mau

Gia dinh trong gidng gi?

Hon hop céc dong Trinitario, loai cay ghép c6
nguon goc tir truong dai hoc Nong Lam thanh
pho H6 Chi Minh.

Dién tich trong? 80.000 m2
Trong bang hat, canh, céy con? Cay con
Trong khi nao? 2006

Gia dinh lam dét trong chum ngay
nhu thé nao?

Dao hd trong cay

Mat d6 trong nhu thé nao?

cayxcay=3x3m

C6 trong xen khong?

Khéng, chi trong cay che bdng rai déu khap
vuon cay, mat dé che pha 30%

C6 tia canh tao tan khong?

C6, 1 lan/nam

Co lam co khong?

C0, 2 lan 1am co bon/nam, thinh thoang c6 xit
thuoc cé khi thiéu cong lao dong

C6 tudi nudc khong?

Co, dung hé thong tudi nho giot

C0 bdn phan cho cay ca cao khéng? Co

- Phéan chuong (kg/1000 m2 ) Khéng
- Lan (kg/1000 m2) Khéng
- Kali (kg/1000 m2) Khoéng
- Vi (kg/1000 m2) Khéng

- NPK tong hop

C0, bon 660 kg/ha

- B6n nhu thé nao?

B&n rai trén mat dat

Sau hai chinh la sau gi?

Bo xit mudi, rép sap

Bénh hai chinh la bénh gi?

Bénh thdi trai do Phytophthora

S lan phun thudc/nam?

Chi phun khi sau bénh xuat hién phé bién,
khong phun dinh ky dé phong ngira sau bénh,
loai thubc mua tai diém ban thudc bao vé
thue vat khéng nhé tén thude.

Thoi gian thu hoach

Tréi chin chinh vu: thang 11, 12 va thang 3, 4
hang nam. Ngoai ra trai chin rai rac quanh
nam

So ché sau thu hoach nhu thé nao?

Tri tréi 7 ngay, 1én men 6 ngay trong thung
nhua, phoi trén bac truc tiép dudi &nh nang
mat troi.

Ning suat hat kho/ha ndm 2011

770 kg/ha

Ban ¢ dau?

Dai ly thu mua
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PHU LUC 4. PHIEU KHAO SAT CO SO THU MUA VA SO CHE HAT CA
CAO

. Théng tin tong quat.

1. Tén Doanh nghiép:

2. bia chi:

bién thoai:

Email:

Website:

3. Loai hinh doanh nghiép:

[J Nha nudc [ Tu nhan

O C6 vén dau tu nudc ngoai O Loaikhac:...........oooiiiiiii,
4. Linh vyuc hoat dong:

5. Nguoi tra 10i phong van: -
Chtrc vu:
[1. Théng tin vé hoat dong
1. Ngudn nguyén liéu dau vao cua doanh nghiép dé san xuat san pham?
O Ty san xuat [0 Mua gom tir c&c ngudn nguyén liéu
[ Mua tir doanh nghiép néi dia L1 Khac (n€urd): .ovvvvveniiiiniininnnnn,
2. Doanh nghiép da va dang ban ca cao tai cac thi truong nao dudi day?
] Trong nudc
OHoaKy O Trung Qudc [0 Nhat Ban
O chau Phi OO0 ASEAN O chau Uc
O Thi truong Khac (NEU TG):  o.vieiiie i e
3. Chat luong hat ca cao ¢6 quyét dinh dén gia ban?
OCé
[0 Khong
4. B¢ chua c6 anh huong dén chat luong hat hay khdng?
OCé
O Khoéng
5. Néu cac thong sé ky thuat khac déu tét (ti 1é 1én men cao, khdng cé hat chai xam, hat méc,
hat bi sau ... ) va thém hat khong hoac it chua thi gia ban trén thi truong dugc cong thém bao
nhiéu USD/tan?

O Khong dugc cong thém. [0 50 - 190 USD/tan.
[0 200 — 290 USD/tan. [ 300 - 390 USD/tan.
Khac ...

Xin tran trong cam on Quy don vi da danh thoi gian tra 10i cac cau hoi trong phiéu diéu tra.
Nhitng thdng tin cua Quy don vi cung cap c6 y nghia quan trong, gilip cho nghién ctru sinh
hoan thanh tot luan an.
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PHU LUC 5. MAU CAU HOI PHONG VAN CO SO THU MUA VA SO
CHE HAT CA CAO

1/ Phong van Doanh nghiép:

Tén Doanh nghiép: Céng ty TNHH TM- DV-SX ca cao Thanh Pat, huyén Chau btc, Thanh
phd Ba Ria - Viing Tau.

Ngudi duoc phong van: Ong: Trinh Van Thanh - Giam Ddc cong ty.

Ngay thang phong van: 12 /5 / 2017.

Noi dung hoi Tra loi cua cha Doanh nghiép

Xin 6ng cho biét cong ty ¢ phan biét loai |Gia ca cao theo thi truong Luan Don hién nay

hat ca cao bang gia ca thu mua hay khong? tinh theo tién Viét Nam tir 52.000 - 53.000

Néu co thi can ctr trén nhitng tiéu chuan  [@dng/kg hat khd. Néu cac néng ho kiém soat
nao? dugc nguon gidng, kiém soat duoc qua trinh 1én
men va lam kho hat thi cong ty s€ thu mua vai gia
86.000 - 89.000 dong/kg hat kho.

2/ Phong van Chuyén gia:

Nguoi duoc phong van: TS Pham Hong Puc Phude, Truong Pai hoc ndng Lam TP HCM,
chuyén gia dau nganh trong linh vyc ca cao tai Viét Nam.

Hién dang lam cb van cho cong ty TNHH Ca Cao Nong LAm. S6 202 Van Kiép, Phuong 3,
Quan Binh Thanh, TP H6 Chi Minh.

Ngay thang phong van: 12 /5 / 2017.

Noi dung hoi Tra loi cua chuyén gia

Xin Thay cho biét viéc nang cao chat Hat ca cao thanh pham néu dat tiéu chuan cua céc

luong hat ca cao Viét Nam s& mang lai loi cdng ty thu mua Ion vé gia tri pH, do am, sé

ich nhu thé nao cho ngudi san Xuat? hat/100g, ti Ié rac thai thap, hat dong déu... gia
thu mua c6 thé tang gip doi gia thi truong tai
ciing mot thoi diém

3/ Phong van chu diém thu mua:

1. Ngudi duoc phong van: Ba Ka Hién (cha diém thu mua), Thon Phudc Diing, x4 Phudc
Loc, huyén Pa huoai, tinh Lam Ddng.

Hién 1a cha diém thu mua ca cao PHI NOM tai xd Phudc 1oc, Da Huoai, tinh Lam Dong.
Ngay thang phong van: 12 /5 / 2017.

Noi dung hoi Tra loi caa cha diém thu mua

Xin Ba cho biét viéc tuan thu quy trinh Luong ca cao thu mua chi yéu la trong xa
canh tac, k¥ thuat 1én men so ché hat cia  [Phuéc Loc nén khong nhiéu, vi 12 viing tap trung
cac ho trong ca cao trong ving theo d6ng bao dan toc thiéu sé nén dién tich trong cua
khuyén cao caa Trung tdm Khuyén néng ting ho nho (< 0,3 ha), quy trinh ki thuat khong
cta tinh Lam Dong hay khong?. Co co ché icham soc diing nhu khuyén cao, da sé ho khdng
cong thudng vao gia ban ca cao kho @& |bon phan hoic bon rat it khong du cho nhu cau
khuyén khich ndng ho tap trung san xuat caa cay vi vay nang suat kha thap, khéng kiém
hat ca cao chat luong khong? soat dugc quy trinh 1én men tai cac ho nén khong
kiém soat dugc van dé chit luong do do diém thu
mua nay chi thu gom ca cao trong vung, ban lai
cho cac dai ly thu mua I6n hon theo gia thi truong
ma khong duogc cong thém gia thudng.

2. Ngudi duoc phong van: dng Tran Hong Son. Pai 1y thu mua ca cao, x3 Pht Dtc, huyén
Chau Thanh, tinh Bén Tre.
Ngay thang phong van: 12 /5 / 2017.
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Noi dung hoi

Tra loi cua chu dai ly

Xin Ong cho biét dai ly thu mua loai
san pham nao tir cay ca cao? Gia mua co
phan biét cap hat khong? Dai ly & bén lai
cho don vi nao? Gia thuéng cua bén mua
cho dai Iy nhu thé nao?

Dai ly t6 chtrc thu mua (1) trai tuoi sau do sé
dap trai va l1én men tai co so; (2) thu mua hat
tuoi dé giam khéi lwong san phiam van chuyén,
sau do dai Iy tién hanh viéc 18n men hat; (3) hat
kho do ngudi dan tu 1én men, phoi kho mang dén.
Tiéu chuan phan loai hat thu mua ciing phai theo
tiéu chi dua ra ctia cong ty thu mua cho dai ly.
Néu hat ca cao dugc kiém soat qua trinh 1&n men
hat sach va dap tng tiéu chuan cua cong ty vé
chat luong(qua bo phan tham dinh) thi gia duoc
tra s€ cao hon gia hién tai trén thi truong.




159

PHU LUC 6. CAC LOAI THUOC BAO VE THU'C VAT NONG HO
THUONG SU DUNG

S6 lieu thu thap duoc qua phong van cac ndng ho va bao bi cac loai thudc bao vé thuc vat
con luu lai tai vuon ca cao.

Thudc BVTV trirbo xit mudi S ho st Thubc tri bénh théi trai S6 ho sur
(Tén thuong mai) dung (%) (Tén thuong mai) dung (%)
Motox 5 EC 26 Cos 85 »
Alika 274ZC 5 Carbenzim .
Karate 9 Norshield 86.2WG o
Proclaim 1.9 EC 14 Agri-fos 400 °
Actara 25WG 2 Antracol !
Bassa 50EC 5 Aliette H

10
FM-Tox 50EC 11 Ridomil gold
Mospilan 3EC 6
Vibasa 50ND 3
Cymerin 10EC 3
Fertox SEC 7
Confidor 100SL 1
Bi 58 8

Lorsban, Pyrinex 7
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PHU LUC 7. BQ TIEU CHUAN VIET NAM POI VOI CA CAO
Mot s6 thuat ngi trong TCVN 7518 : 2005

Thuat ngir

Giai thich thuat ngt

Hat cua cay ca cao
Hat ca cao kho
Hat khuyét tat

Hat méc
Hat xam mau

Hat bi huNhai do cbn
trung/nhiém con trung

Hat nay mam
Hat 1ép
Hat am khoi

Hat ca cao da 1én men
Hat vo

S6 hat trong 100g
Tap chét la

Rac thai

Hat cay ca cao (Theobromaca cao Linnaeus), con nguyén ven,
da duoc Ién men va lam kho.

Hat ca cao di duoc lam kho dén d6 4m quy dinh (khong vuot
qua 7,5%).

Hat ca cao bj méc bén trong, bi xdm mau, bi hu hai do con
trang, bi nhiém cén trung hoac bi nay mam.

Hat ca cao bén trong bi méc va c6 thé nhin bang mat thuong.

Hat ca cao bi xd&m mau trén mot nira bé mat hoic 16n hon khi
kiém tra cét hat.

Hat ca cao c6 cac phan bén trong chira con tring & bat ky giai
doan phat trién nao hodc da bi con trung lam hu hong ma co
thé nhin thay rd bang mt thuong.

Hat ca cao c6 vo bj dam thung, nut hoic v& do mam hat phéat
trién.

Hat ca cao c6 hai 14 mam qua mong dé c6 thé cat duoc nguyén
chiéu dai 14 mam.

Hat ca cao c6 mui hoac vi hoac c6 biéu hién bén ngoai bi am
khoi.

Hat ca cao c6 mau sac cua la mam dugc chuyén tir mau do tia
va mau nau tirng phan sang mau nau hoan toan.

Hat ca cao bi mat mot manh nho hon hodc bang mét nira hat.
Téng s6 hat ca cao dém dugc (khong ké hat 1ép va hat va) co
trong 100 g.

Bt ky chat nao khong c6 ngudn géc tir ca cao.

Hat Iép, manh v&, manh vé va manh hat, bui, mang qua kho,
thit qua khd va cudng chum.

Tiéu chuan Viét Nam vé “Hat ca cao - Yéu cau ky thuat” (TCVN 7519 : 2005) xac dinh cac
yéu cau dbi voi hat ca cao nhu sau:

- Khéng dugc c6 tap chit la.

- Khong dugc c¢d mui khoi.

- Khéng ¢6 mui hoac vi la.

- Khéng dugc chira ¢on tring song.

- Pdng déu vé kich ¢ hat.

- Khéng ¢6 hat dinh d6i, dinh ba.

- Kho déu.

- Buoc 1én men hoan toan.

Theo d6, khi mot hat c6 mot vai khuyét tat, thi chi dugc phan loai theo mét hang, nghia 1a
theo khuyét tat nang nhat. Theo thi tw giam dan nhu sau:

- Hat méc.

- Hat xam mau.

- Hat bi hu hai/bi nhiém con tring va hat nay mam.



PHU LUC 8. TINH HINH THOI TIET KHI HAU TINH PONG NAI

161

NAM 2012, 2013
Thi gian 2012 - _ 2013 _ _
. bo Luong SO gio Nhiét | Bo Luong SO gio Nhiét
(thang) 2 0 A 2 Y A
am mua nang do am mua nang do
(%) | (mm) (9iv) (0C) | (%) | (mm) (9io) (oC)
1 76 8,7 190,3 25,5 76 19,0 207,3 24,9
2 74 37,7 226,1 26,3 68 0,1 228,3 26,9
3 72 68,4 240,9 27,6 74 24,7 258,7 27,6
4 81 312,1 242,3 27,3 77 84,8 191,8 28,6
5 86 263,1 255,8 27,0 84 103,9 204,7 27,9
6 87 273,7 178,2 26,5 89 315,3 1471 26,5
7 87 494,0 192,7 25,9 88 179,3 148,8 26,2
8 87 202,5 217,7 26,6 87 234,4 172,0 26,1
9 91 598,9 121,7 25,4 88 394,1 113,9 25,6
10 85 128,6 191,7 26,2 87 161,6 170,4 25,9
11 81 34,3 218,0 26,7 84 87,3 180,7 25,8
12 77 7,6 229,0 26,2 82 3,7 1494 24,5
B 82 2.429,6 2.504,4 26,4 82 1.608,2 2.173,1 26,4
(Nguon: Nién giam théng ké Dong Nai, nim 2015)
PHU LUC 9. TINH HINH THOI TIET KHI HAU TINH LAM PONG
NAM 2012, 2013

Thei 2012 , 2013 ,
gian bo Luong SO gio Nhiét bo Luong SO gio Nhiét
(thang) am mua né_ng do am mua né_ng do

(%) | (mm) (9io) (0C) [ (%) | (mm) (gio) (oC)
1 81 126 180 21.0 77 15 206 21.0
2 80 89 204 22.0 72 35 233 22.6
3 79 196 207 22.7 78 248 227 23.1
4 82 264 217 23.1 81 161 194 24.1
5 89 207 208 23.3 84 253 199 24.2
6 91 444 139 22.4 88 441 137 23.3
7 90 351 163 22.2 88 447 133 22.6
8 89 279 158 22.7 90 190 33 22.3
9 91 525 97 22.0 92 464 81 21.7
10 85 159 191 22.4 89 498 162 21.9
11 85 249 195 22.5 85 137 158 21.8
12 78 11 225 22.0 83 38 182 20.1
B 85 2.900 2.184 22,4 84 2.927 1.945 22.4

(Nguon: Nién giam thong ké Lam Dong, nam 2015)
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PHU LUC 10. KET QUA T-TEST VE CAC CHI TIEU CHAT LUQNG HAT CA CAO
MOT SO VUNG O VIET NAM

1. Két qua t- test diéu tra s6 hat/100 gram

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 2 | 1.40575556 0.70287778 | 42.77 0.0003
Error 6 | 0.09860000 0.01643333
Corrected Total | 8 | 1.50435556
R-Square Coeff Var Root MSE Y Mean
0.934457 0.130016 0.128193 98.59778
Alpha 0.01
Error Degrees of Freedom | 6
Error Mean Square 0.016433
Critical Value of t 3.70743
Least Significant Difference | 0.3881
t Grouping | Mean N | K
A 99.0067 |3 |1
A 98.7233 |3 |2
B 98.0633 | 3 |3
2. Két qua t- test diéu tra ti 18 hat Ién men
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 2 |180.1128222 90.056411 360.07 | <.0001
Error 6 | 1.5006667 0.2501111
Corrected Total | 8 | 181.6134889

R-Square | Coeff Var | Root MSE Y Mean

0.991737 0.629951 | 0.500111 79.38889
Alpha 0.01
Error Degrees of Freedom | 6
Error Mean Square 0.250111
Critical Value of t 3.70743
Least Significant Difference | 1.5139
t Grouping | Mean N | K
A 83.0500 | 3 |3
A 82.0267 |3 |1
B 73.0900 | 3 |2
3. Két qua t- test diéu tra ti 18 hat tim
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 2 | 29.42606667 14.71303333 | 107.98 | <.0001
Error 6 |0.81753333 0.13625556
Corrected Total | 8 | 30.24360000

R-Square | Coeff Var Root MSE Y Mean
0.972968 10.11310 | 0.369128 3.650000
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Alpha 0.01
Error Degrees of Freedom 6
Error Mean Square 0.136256
Critical Value of t 3.70743
Least Significant Difference 1.1174

t Grouping

Mean

A

B

N
5.6667 | 3
4.0033 | 3

C

NP

1.2800 | 3

4. Két qua t- test diéu tra ti 16 mot phan tim, mot phan nau

Source

DF

Sum of Squares | Mean Square | F Value

Pr>F

Model

2

69.90526667 34.95263333 | 113.02

<.0001

Error

6

1.85553333

0.30925556

Corrected Total

8

71.76080000

R-Square

Coeff Var

Root MSE | Y Mean

0.974143 | 3.894310

0.556108 | 14.28000

Alpha

0.01

Error Degrees of Freedom | 6

Error Mean Square 0.309256

Critical Value of t

3.70743

Least Significant Difference | 1.6834

t Grouping

Mean

A

B

14.2867

C

Wk (N]x

N
17.6900 | 3
3
3

10.8633

5. Két qua t- test diéu tra ti 18 hat bi con tring pha hai

Source

DF

Sum of Squares | Mean Square | F Value

Pr>F

Model

2

0.15475556

0.07737778 | 204.82

<.0001

Error

6

0.00226667

0.00037778

Corrected Total

8

0.15702222

R-Square

Coeff Var | Root MSE | Y Mean

0.985565

15.48040 | 0.019437 | 0.125556

Alpha

0.01

Error Degrees of Freedom | 6

Error Mean Square 0.000378

Critical Value of t

3.70743

Least Significant Difference | 0.0588

t Grouping | Mean N | K
A 0.31000 | 3 |1
B 0.05000 | 3 | 2
B 0.01667 | 3 |3
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6. Két qua t- test diéu tra ti 16 hat mbc

Error Degrees of Freedom | 6

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 2 | 0.45606667 0.22803333 | 82.75 <.0001
Error 6 |0.01653333 0.00275556
Corrected Total | 8 | 0.47260000
R-Square | Coeff Var | Root MSE | Y Mean
0.965016 | 6.375715 | 0.052493 | 0.823333
Alpha 0.01
Error Degrees of Freedom | 6
Error Mean Square 0.002756
Critical Value of t 3.70743
Least Significant Difference | 0.1589
t Grouping | Mean N | K
A 1.01000 |3 |1
A 0.95333 |3 |2
B 0.50667 | 3 |3
7. Két qua t- test diéu tra ti 1& hat chai xam
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 2 | 1.87908889 0.93954444 | 805.32 | <.0001
Error 6 | 0.00700000 0.00116667
Corrected Total | 8 | 1.88608889
R-Square | Coeff Var | Root MSE | Y Mean
0.996289 | 9.203848 | 0.034157 | 0.371111
Alpha 0.01
Error Degrees of Freedom 6
Error Mean Square 0.001167
Critical Value of t 3.70743
Least Significant Difference | 0.1034
t Grouping | Mean N | K
A 1.01667 | 3 |2
B 0.07333 |3 |3
B 0.02333 |3 |1
8. Két qua t- test diéu tra ti I& hat lép
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 2 | 0.42180000 0.21090000 | 143.80 | <.0001
Error 6 | 0.00880000 0.00146667
Corrected Total | 8 | 0.43060000
R-Square | Coeff Var | Root MSE | Y Mean
0.979563 | 6.382847 | 0.038297 | 0.600000
Alpha 0.01
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Error Mean Square

0.001467

Critical Value of t

3.70743

Least Significant Difference

0.1159

t Grouping | Mean

B 0.61000

N
A 0.86000 | 3
3
3

C 0.33000

PN w]x

9. Két qua t- test diéu tra ti 1& hat dinh cuc

Source

DF | Sum of Squares | Mean

Square | F Value

Pr>F

Model

2

0.00762222

0.00381111

13.19

0.0064

Error

6

0.00173333

0.00028889

Corrected Total | 8

0.00935556

R-Square

Coeff Var

Root MSE

Y Mean

0.814727

11.95083

0.016997

0.142222

Alpha

0.01

Error Degrees of Freedom

6

Error Mean Square

0.000289

Critical Value of t

3.70743

Least Significant Difference

0.0515

t Grouping | Mean

B A 0.15000

B 0.10333

N
A 0.17333 | 3
3
3

P lw(N]x

10. Két qua t- test diéu tra ti 18 hat vo

Source

DF | Sum of Squares

Mean Square

F Value

Pr>F

Model

2 | 0.10666667

0.05333333

73.85

<.0001

Error

6 | 0.00433333

0.00072222

Corrected Total

8 10.11100000

R-Square

Coeff Var

Root MSE

Y Mean

0.960961

4.357977

0.026874

0.616667

Alpha

0.01

Error Degrees of Freedom | 6

Error Mean Square

0.000722

Critical Value of t

3.70743

Least Significant Difference

0.0814

t Grouping | Mean

A 0.75000

B 0.61667

C 0.48333

wlw|w|=

W[N] X

11. Két qua t- test diéu tra ti 16 vo

Source

DF | Sum of Squares

Mean Square

F Value

Pr>F

Model

2 | 71.43475556

3.71737778

137.40

<.0001




166

Error 6 |0.16233333 0.02705556
Corrected Total | 8 | 7.59708889
R-Square | Coeff Var | Root MSE | Y Mean
0.978632 | 1.109807 | 0.164486 | 14.82111
Alpha 0.01
Error Degrees of Freedom | 6
Error Mean Square 0.027056
Critical Value of t 3.70743
Least Significant Difference | 0.4979
t Grouping | Mean N | K
A 15.7567 | 3 | 3
B 15.1167 |3 |1
C 13.5900 | 3 | 2
12. Két qua t- test diéu tra ti 16 rac thai vat la
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 2 | 3.23442222 1.61721111 | 66.43 <.0001
Error 6 |0.14606667 0.02434444
Corrected Total | 8 | 3.38048889
R-Square | Coeff Var | Root MSE | Y Mean
0.956791 | 9.868191 | 0.156027 | 1.581111
Alpha 0.01
Error Degrees of Freedom 6
Error Mean Square 0.024344
Critical Value of t 3.70743
Least Significant Difference | 0.4723
t Grouping | Mean | N | K
A 2.0100 | 3 |3
A 2.0000 |3 | 2
B 073333 |1
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PHU LUC 11. SO PO BO TRI CAC THI NGHIEM CUA NGHIEN CUU

Thi nghiém 1, 2: Nghién ctu anh huong cua loai va lugng phan béon kali dén ham lugng
duong trong 16p com nhay hat ca cao tuoi va nang suat trai cua vuon cdy ¢ giai doan kinh

doanh.

A3 A2 Al A2 Al A3 Al A3 A2
B3 | A3B3 | A2B3 | A1B3 A2B3 | A1B3 | A3B3 Al1B3 | A3B3 | A2B3
B6 | A3B6 | A2B6 | A1B6 A2B6 | A1B6 | A3B6 AlB6 | A3B6 | A2B6
B2 | AB2 A2B2 | A1B2 A2B2 | A1B2 | A3B2 AlB2 | A3B2 | A2B2
B5 | A3B5 | A2B5 | A1B5 A2B5 | A1B5 | A3B5 Al1B5 | A3B5 | A2B5
Bl | A3B1 | A2B1 | AlB1 A2B1 | A1B1 | A3B1 AlBl1 | A3B1 | A2B1
B4 | A3B4 | A2B4 | A1B4 A2B4 | A1B4 | A3B4 AlB4 | A3B4 | A2B4

Lan nhéic 1 Lan nhac 2 Lan nhéic 3

Hinh 1. So d6 bd tri thi nghiém dong ruong 7
Thi nghiém 3: Xac dinh loai nam men thich hgp nham tirng budc kiém soat qué trinh [én men

hat ca cao chat lugng.

CT2 CT1 CT4
CT1 CT2 CT6
CT3 CT4 CT1
CT6 CT5 CT3
CT5 CT3 CT5
CT4 CT6 CT2

Hinh 2. So d6 vi tri c&c thing  1én men hat c6 bo sung nam men o
Thi nghiém 4: Anh huéng cua mae do ép loai dich com nhay trudc khi t dén chat lugng hat

ca cao thanh

pham.
Eo El E2 E3 E4 E5
Eo El E2 E3 E4 E5
Eo El E2 E3 E4 E5
Hinh 3.So d6 vi tri cac thang ¢ caa thi nghiém Ién men c6 ép hat.
Thi nghiém 5: Lam khé hat bang phuong phap siy
T1E1 T1E3 T1EOQ T1E3 T1E3 T1E2
T2EO T2E5 T2E1 T2E3 T2E4 T2E2
T3EO T3E3 T3E2 T3ES5 T3E4 T3E1

Hinh 4. So d6 vi tri cac thing u trong thi nghiém lam kho hat bang phuong phap say

Thi nghiém 6: Lam khé hat bang phuong phap phoi
K3L2 |K3L1 |K2L2 |K1Ll |K1L1 |K1L2 |KI1L3 |K2L2 |K3L2
K1L0 |K2L2 |K3LO |K3L3 |K3L3 |K3L3 |KI1L3 |K3L2 |K3L1
K2L1 K1L2 K2L0 K3L2 K1L1 K2L3 K3L1 K2L1 K1L2

Hinh 5. So do vi trf céc thung G 1én men hat trong thi nghiém
lam kho hat bang phuong phap phoi
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PHU LUC 12. KET QUA XU LY SO LIEU CAC THI NGHIEM PONG RUONG

1. Anh huong cua loai, lwong phén kali dén nang suét hat cua cay ca cao
a) O vuon ca cao Di Linh, Lam Dong

* Nam 2012
- Phan tich ANOVA nang suit Di Linh nim 2012
Source DF Type 111 SS Mean Square F Value Pr>F
K 2 13462.370 6731.185 4.48 0.0198
D 2 224123.370 112061.685 74.60 <.0001
K*D 4 10683.852 2670.963 1.78 0.1593
\Y 5 1023052.759 204610.552 136.21 <.0001
D*V 10 25539.963 2553.996 1.70 0.1268
R-Square | Coeff Var | Root MSE | Y Mean
0.958456 | 3.494191 | 40.49315 1158.870

Source DF Type Il SS Mean Square F Value Pr>F
K 2 13462.370 6731.185 411 0.0253
DV 17 1272716.093 74865.653 45.66 <.0001

Duncan Grouping [ Mean N | DV

A 1477.67 | 3 | D3V3

B 1371.33 | 3 | D3V4

C B 1320.00 | 3 | D2V3

CB 1287.00 | 3 | D1V3

CD 1261.33 | 3 | D2V4

C D 1261.33 | 3 | D3V5

C DE 1235.67 | 3 | D1V4

F DE 1169.67 | 3 | D1V5

F GE 1158.67 | 3 | D3V6

F GE 1155.00 | 3 | D3V2

F GH 1133.00 | 3 | D2V5

F1GH 1078.00 | 3 | D2V2

I GH 1063.33 | 3 | D3V1

| JH 1041.33 | 3 | D2V6

Duncan Grouping [ Mean N | DV

I J 1034.00 [ 3 | D1V2

1J 1015.67 | 3 | D1V6

J 953.33 |3 | D2V1

K 843.33 |3 | D1V1
- Phan tich héi quy nang suat Di Linh nam 2012
+ Phan KCI
Regression DF | Type | Sum of Squares R-Square F Value Pr>F
Linear 1 63510 0.1449 17.78 0.0007
Quadratic 1 321286 0.7329 89.95 <.0001
Crossproduct 0 0 0.0000
Total Model 2 384796 0.8778 53.87 <.0001
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Parameter | DF | Estimate Standard Error | tValue | Pr> |t ]Ifarameter Estimate
rom Coded Data
Intercept | 1 | 210.833333 | 86.588290 2.43 0.0279 | 1253.770833
LP 1 |4.739690 0.470350 10.08 <.0001 | 86.952381
LP*LP 1 | -0.005356 | 0.000565 -9.48 <.0001 | -334.747024
+ Phan KNO3
Regression DF | Type | Sum of Squares R-Square | F Value | Pr>F
Linear 1 |12792 0.044 4.46 0.052
Quadratic 1 | 234606 0.8077 81.72 <.0001
Crossproduct |0 |0 0.0000
Total Model |2 | 247398 0.8517 43.09 <.0001
Parameter | DF | Estimate Standard Error | t Value | Pr> [t ]Ifarameter Estimate
rom Coded Data
Intercept | 1 | 431.299524 | 77.629846 5.56 <.0001 | 1264.65625
LP 1 |3.909060 0.421688 9.27 <.0001 | 39.02381
LP*LP 1 | -0.004577 | 0.000506 -9.04 <.0001 | -286.04911
+ Phan K2S0O4
Regression DF | Type | Sum of Squares | R-Square | F Value | Pr>F
Linear 1 | 20365 0.0550 3.44 0.0835
Quadratic 1 | 260807 0.7049 44.03 <.0001
Crossproduct [0 |0 0.0000
Total Model |2 | 281172 0.7599 23.74 | <.0001
Parameter | DF | Estimate Standard Error |t Value | Pr> [t ]lfarameter Estimate
rom Coded Data
Intercept |1 | 496.702381 | 111.503220 4.45 0.0005 | 1388.635417
LP 1 |4.153940 0.605689 6.86 <.0001 | 49.238095
LP*LP 1 |-0.004826 | 0.000727 -6.64 <.0001 | -301.599702
* Nam 2013
- Phan tich ANOVA ning suat Di Linh nam 2013
Source DF Type I SS Mean Square F Value Pr>F
K 2 149668.037 74834.019 4.08 0.0271
D 2 2618417.593 1309208.796 71.39 <.0001
K*D 4 195101.296 48775.324 2.66 0.0519
\ 5 3404231.926 680846.385 37.13 <.0001
D*V 10 399161.074 39916.107 2.18 0.0488
R-Square | Coeff Var | Root MSE | Y Mean
0.898145 | 10.92925 | 148.0509 1354.630
Source DF Type 111 SS Mean Square F Value Pr>F
K 2 149668.037 74834.019 3.41 0.0445
DV 17 6421810.593 377753.564 17.23 <.0001
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Duncan Grouping | Mean | N | DV
A 2002.0 | 3 | D3V3
A 1906.7 | 3 | D2V3
B A 1870.0 | 3 | D3V4
B A C 1690.3 | 3 | D2Vv4
B D C 1536.3 | 3 | D2V5
E D C 1463.0 | 3 | D3V5
E F D C 1400.7 | 3 | D3V6
E F DC 1397.0 | 3 | D2V6
E F D C 1364.0 | 3 | D3V2
E F D 1312.7 | 3 | D1V3
E F D 1250.3 | 3 | D1V5
E F D 1232 |3 | D3V1
E F D 1202.7 | 3 | D2V2
E F G 1100.0 | 3 | D1V6
Duncan Grouping | Mean | N [ DV
E F G 1100.0 | 3 | D1Vv4
HFG 1030.3 | 3 | D2V1
H G 803.0 |3 | D1V2
H 7223 |3 | D1V1
- Phan tich héi quy nang suat Di Linh nam 2013
+ Phéan KCI
Regression DF | Type | Sum of Squares | R-Square | F Value | Pr>F
Linear 1 390271 0.3322 10.75 0.0051
Quadratic 1 | 240007 0.2043 6.61 0.0213
Crossproduct |0 |0 0.0000
Total Model | 2 | 630277 0.5365 8.68 0.0031
Parameter | DF | Estimate Standard Error | t Value | Pr>|t| | Parameter Estimate
from Coded Data
Intercept 1 51.411905 | 276.065650 0.19 0.8548 | 1183.072917
LP 1 4.658107 1.499597 3.11 0.0072 | 215.547619
LP*LP 1 -0.004629 0.001800 -2.57 0.0213 | -289.322917
+ Phan K NO3
Regression DF | Type | Sum of Squares | R-Square | F Value | Pr > F
Linear 1 | 293740 0.1749 8.88 0.0093
Quadratic 1 | 889408 0.5297 26.90 0.0001
Crossproduct |0 |0 0.0000
Total Model |2 | 1183148 0.7046 17.89 0.0001
DF | Estimate Standard t Pr>|t| | Parameter Estimate
Parameter Error Value from Coded Data
Intercept 1 -84.202381 | 263.458729 |-0.32 | 0.7537 | 1720.468750
LP 1 8.055274 1.431116 5.63 <.0001 | 187.000000
LP*LP 1 -0.008911 0.001718 -5.19 | 0.0001 | -556.956845
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+ Phan K2S04

Regression DF | Type | Sum of Squares | R-Square | F Value | Pr>F
Linear 1 | 43574 0.0236 0.77 0.3952
Quadratic 1 | 947845 0.5139 16.67 0.0010
Crossproduct |0 |0 0.0000
Total Model |2 | 991420 0.5376 8.72 0.0031
Parameter | DF | Estimate Standard t Pr > |t| | Parameter Estimate from
Error Value Coded Data
Intercept | 1 | 159.054762 | 345.483503 | 0.46 0.6518 | 1823.593750
LP 1 | 7.831607 1.876677 4.17 0.0008 | 72.023810
LP*LP 1 ]-0.009199 |0.002253 -4.08 | 0.0010 | -574.962798
b) O vuon ca cao Trang Bom, Dong Nai
* Nam 2012
- Phan tich anova ning suat nim 2012
Source DF Type 111 SS Mean Square F Value Pr>F
K 2 6538.481 3269.241 0.30 0.7411
D 2 210490.704 105245.352 9.74 0.0005
K*D 4 96284.630 24071.157 2.23 0.0897
\Y 5 3218859.926 643771.985 59.58 <.0001
D*V 10 162135.519 16213.552 1.50 0.1877
R-Square | Coeff Var | Root MSE | Y Mean
0.895375 | 10.08301 | 111.2007 1102.852
Source DF Type 111 SS Mean Square F Value Pr>F
K 2 6538.481 3269.241 0.26 0.7692
DV 17 3591486.148 211263.891 17.08 <.0001
Duncan Grouping | Mean N [ DV
A 1613.33 | 3 | D3V4
BA 1386.00 | 3 | D2V4
B 1309.00 | 3 | D3V5
B 1257.67 | 3 | D3V3
BC 1246.67 | 3 | D1V4
BC 1235.67 | 3 | D2V3
BC 1232.00 | 3 | D1V3
BC 1232.00 | 3 | D2V5
BC 1221.00 | 3 | D1V5
BC 1158.67 | 3 | D1V6
BC 1158.67 | 3 | D3V6
BC D 1107.33 | 3 | D2V6
EC D 964.33 |3 | D3V2
EF D 854.33 |3 | D2V2
EF 836.00 |3 | D3V1
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Duncan Grouping | Mean | N [ DV
EF 748.00 | 3 | D1V2
F 671.00 | 3 | D1V1
F 619.67 | 3 | D2V1
- Phan tich Hoi quy ning suat Trang Bom nam 2012
+Phéan KCI
Regression DF | Type | Sum of Squares | R-Square | F Value | Pr>F
Linear 1 | 642531 0.5272 31.20 <.0001
Quadratic 1 | 267216 0.2193 12.97 | 0.0026
Crossproduct |0 |0 0 . :
Total Model |2 | 909747 0.7465 22.09 |<.0001
Parameter DF | Estimate Standard t Value | Pr>|t| | Parameter Estimate
Error from Coded Data
Intercept 1 -85.9781 | 207.9291 -0.41 0.6851 | 1188.687500
LP 1 5111595 | 1.129477 4.53 0.0004 | 276.571429
LP*LP 1 -0.00489 | 0.001356 -3.6 0.0026 | -305.282738
+ Phan KNO3
Regression DF | Type | Sum of Squares | R-Square | F Value | Pr>F
Linear 1 | 593606 0.4537 55.35 <.0001
Quadratic 1 | 553852 0.4233 51.65 | <.0001
Crossproduct [0 |0 0.0000 . :
Total Model |2 | 1147457 0.8771 53.50 | <.0001
Parameter | DF | Estimate Standard t Pr>|t| | Parameter Estimate
Error Value from Coded Data
Intercept |1 | -340.465714 | 150.036429 -2.27 10.0384 | 1277.604167
LP 1 |6.829690 0.815003 8.38 <.0001 | 265.833333
LP*LP 1 ]-0.007032 0.000979 -7.19 | <.0001 | -439.508929
+ Phan K2S04
Regression DF | Type | Sum of Squares | R-Square | F Value | Pr>F
Linear 1 | 386486 0.3017 15.13 0.0015
Quadratic 1 |511381 0.3992 20.02 0.0004
Crossproduct |0 |0 0.0000
Total Model | 2 | 897867 0.7009 17.58 0.0001
Parameter | DF | Estimate Standard t Pr>|t| | Parameter Estimate
Error Value from Coded Data
Intercept 1 -100.739048 | 231.544936 | -0.44 | 0.6697 | 1386.917
LP 1 6.398857 1.25776 5.09 0.0001 |214.5
LP*LP 1 -0.006757 0.00151 -4.47 10.0004 | -422.321
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* Nam 2013
- Phén tich ANOVA
Source DF Type 11 SS Mean Square F Value Pr>F
K 2 10544.926 5272.463 5.37 0.0102
D 2 356887.259 178443.63 181.65 <.0001
K*D 4 31536.185 7884.046 8.03 0.0002
\Y 5 3247220.981 649444.196 661.12 <.0001
D*V 10 82369.63 8236.963 8.39 <.0001
R-Square | Coeff Var | Root MSE | Y Mean
0.983766 | 4.646825 | 42.35925 911.5741
Source DF Type 111 SS Mean Square F Value Pr>F
K 2 10544.926 | 5272.463 2.94 0.0665
DV 17 3686477.870 | 216851.639 120.86 <.0001
Duncan Grouping | Mean N | DV
A 1474.00 | 3 | D3V4
B 1342.00 | 3 | D3V5
CB 1283.33 | 3 | D2V4
C 1210.00 | 3 | D1V4
D 1041.33 | 3 | D2V5
D 1034.00 | 3 | D1V5
E 935.00 |3 | D3V6
E 891.00 |3 | D2V6
E 883.67 |3 | D3V3
FE 858.00 |3 | D1V6
F G 770.00 |3 | D3V2
G 759.00 |3 | D2V3
HG 74433 |3 | D3V1
HGI 718.67 |3 | D1V3
HJ | 652.67 |3 | D1V2
Duncan Grouping | Mean | N [ DV
J 1 630.67 | 3 | D2V2
J 1 627.00 | 3 | D2V1
J 553.67 | 3 | D1V1
- Phan tich héi quy nang suat Trang Bom nam 2013
+ Phéan KCI
Regression | DF | Type | Sum of Squares | R-Square | F Value | Pr > F
Linear 1 | 427142 0.4570 20.57 0.0004
Quadratic 1 | 196059 0.2098 9.44 0.0077
Crossproduct [0 | O 0.000 : ,
Total Model | 2 | 623201 0.6668 15.01 0.0003

| Residual

| DF | Sum of Squares | Mean Square | F Value | Pr>F |
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Lack of Fit | 3 | 296702 98901 80.40 |<.0001
Pure Error | 12 | 14762 1230.166667
Total Error | 15 | 311464 20764
Parameter | DF | Estimate Standard t Pr> [t Parameter Estimate
Error Value from Coded Data
Intercept 1 |-113.27381 | 208.777116 |-0.54 | 0.595400 | 959.864583
LP 1 |4.332821 1.13408 3.82 | 0.0017 225.5
LP*LP 1 |-0.004184 0.00136 -3.07 | 0.0077 -261.495536
+ Phan KNO3
Regression DF | Type | Sum of Squares | R-Square | F Value | Pr>F
Linear 1 | 405593 0.392 13.58 0.0022
Quadratic 1 |181018 0.1749 6.06 0.0264
Crossproduct |0 |0 0,000 , ,
Total Model | 2 | 586610 0.5669 9.82 0.0019
DF | Estimate Standard t Pr>|t| | Parameter Estimate from
Parameter Error Value Coded Data
Intercept 1 | -46.860000 250.428339 | -0.19 | 0.8541 | 989.312500
LP 1 | 4.175548 1.360335 3.07 | 0.0078 | 219.738095
LP*LP 1 | -0.004020 0.001633 -2.46 | 0.0264 | -251.264881
+ Phan K2S04
Regression | DF | Type | Sum of Squares | R-Square | F Value | Pr > F
Linear 1 | 455375 0.3181 10.97 0.0047
Quadratic 1 | 353476 0.2469 8.51 0.0106
Crossproduct |0 |0 0.0000
Total Model | 2 | 808851 0.5649 9.74 0.0019
Parameter | DF | Estimate Standard t Pr>|t| | Parameter Estimate
Error Value from Coded Data
Intercept 1 | -137.520952 | 295.244641 |-0.47 |0.6481 | 1188.687500
LP 1 | 5.537976 1.603778 3.45 0.0035 | 232.833333
LP*LP 1 |-0.005618 0.001926 -2.92 ]0.0106 | -351.116071

2. Anh hudng cuaa loai, lugng phér‘l kali dén ham lugng duong com nhay hat tuoi
a) O vuon ca cao Di Linh, Lam Dong

- Phén tich ANOVA
Source DF Type 11l SS Mean Square F Value Pr>F
K 2 0.15815 0.07907 1.90 0.1672
D 2 36.07259 18.03630 433.26 <.0001
K*D 4 0.17963 0.04491 1.08 0.3845
\Y 5 94.40315 18.88063 453.54 <.0001
D*V 10 2.33630 0.23363 5.61 0.0001
R-Square | Coeff Var | Root MSE | Y Mean
0.989371 | 2.296891 | 0.204976 8.924074
Source | DF | Type 11l SS | Mean Square | F Value | Pr>F
K 2 ]0.1581481 0.0790741 1.88 0.1678
DV 17 | 132.8120370 | 7.8124728 185.94 | <.0001
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- Phan tich hoi quy duong Di Linh

+ Phéan KCI

Parameter Estimates

Duncan Grouping | Mean N | DV
A 12.1667 | 3 | D1V5
B 11.0333 | 3 | D1V6
C 10.5000 | 3 | D1V4
C 10.4000 | 3 | D2V5
C 10.1333 | 3 | D3V5
C 10.1000 | 3 | D2V6
D 9.3000 |3 | D2Vv4
D 9.2333 |3 | D3V6
D 9.0667 |3 | D1V3
D 8.8667 |3 | D1V2
E 8.2667 |3 | D3V4
E 8.2000 |3 | D2V3
F E 8.0667 |3 | D1V1
F E 7.9000 |3 | D2V2
Duncan Grouping | Mean | N | DV
F G 7.6000 | 3 | D3V3
G 7.3333 | 3 | D2V1
H 6.3667 | 3 | D3V2
H 6.1000 | 3 | D3V1
Root MSE 0.64619
Dependent Mean | 9.95000
Coeff Var 6.49436
R-Square 0.8145
Adj R-Sq 0.8030

Parameter DF | Parameter Estimate Standard Error tValue | Pr> |t
Intercept 1 6.88476 0.39610 17.38 <.0001
LP 1 0.00748 0.00089182 8.38 <.0001
+ Phan KNO3

Root MSE 0.40219

Dependent Mean 8.87222

Coeff Var 4.53310

R-Square 0.8929

Adj R-Sq 0.8862

Parameter Estimates

Parameter DF | Parameter Estimate Standard Error t Value Pr> [f|
Intercept 1 6.24432 0.24653 25.33 <.0001
LP 1 0.00641 0.00055507 11.55 <.0001
+ Phan K2S04

Root MSE 0.58198

Dependent Mean 7.95000
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Coeff Var 7.32052
R-Square 0.8579
Adj R-Sq 0.8491

Parameter DF | Parameter Estimate Standard Error t Value Pr> [t
Intercept 1 4.71295 0.35674 13.21 <.0001
LP 1 0.00790 0.00080321 9.83 <.0001
b) O vuon ca cao Trang Bom, Bong Nai
- Phén tich ANOVA
Source DF Type 11 SS Mean Square F Value Pr>F
K 2 0.24481481 0.12240741 0.33 0.7235
D 2 3.33814815 1.66907407 4.46 0.0201
K*D 4 0.65740741 0.16435185 0.44 0.7792
\Y 5 65.38814815 13.07762963 34.95 <.0001
D*V 10 9.39740741 0.93974074 2.51 0.025
R-Square | Coeff Var | Root MSE | Y Mean
0.868346 | 5.070277 | 0.591157 11.65926

Source DF Type 11 SS Mean Square F Value Pr>F
K 2 0.24481481 0.12240741 0.35 0.707
DV 17 78.12370370 4.59551198 13.15 <.0001

Duncan Grouping [ Mean N | DV

A 145333 | 3 | D1V5

B A 13.4000 | 3 | D1V6

BC 12.8000 | 3 | D3V6

B C D 12.6333 | 3 | D2V6

B CD 12.4667 | 3 | D3V5

B ECD 12.1000 | 3 | D2V5

ECD 11.9000 | 3 | D1V4

ECD 11.8667 | 3 | D3V4

FECD 11.6667 | 3 | D2V4

GFE CD 115333 | 3 | D2V3

G FECD 11.4333 |3 | D1V3

GFEHD 11.2667 | 3 | D3V3

GFEHD 11.1667 | 3 | D2V2

GFE H 10.9000 | 3 | D1V2

Duncan Grouping | Mean N [ DV

GFH 10.3333 | 3 | D3V2

GH 10.1333 | 3 | D2V1

H 9.8667 |3 | D1V1

H 9.8667 |3 | D3V1
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- Phan tich hdi quy dudng Trang Bom

+ Phéan KCI
Root MSE 0.88047
Dependent Mean 12.00556
Coeff Var 7.33387
R-Square 0.7444
Adj R-Sq 0.7284
Parameter Estimates
Parameter DF | Parameter Estimate Standard Error t Value | Pr> |t
Intercept 1 8.60451 0.53971 15.94 <.0001
LP 1 0.00830 0.00122 6.83 <.0001
+ Phan KNO3
Root MSE 0.43263
Dependent Mean 11.53889
Coeff Var 3.74934
R-Square 0.7732
Adj R-Sq 0.7590
Parameter Estimates
Parameter DF | Parameter Estimate Standard Error t Value Pr> [t
Intercept 1 9.73098 0.2652 36.69 <.0001
LP 1 0.00441 0.00059709 7.39 <.0001
+ Phan K2S04
Root MSE 0.56241
Dependent Mean 11.43333
Coeff Var 4.91907
R-Square 0.7990
Adj R-Sq 0.7864
Parameter Estimates
Parameter DF | Parameter Estimate Standard Error t Value Pr> [t
Intercept 1 8.89524 0.34475 25.80 <.0001
LP 1 0.00619 0.00078 7.98 <.0001
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PHU LUC 13: THANH PHAN VA CACH PHA MOI TRUONG SABOURAUD

Mbi trudng Sabouraud Dextrose Agar (SDA) dung dé phéan Iap va nudi cay ndm men
Thanh phan moi truong (g/L)

Pancreatic digest of casein 5
Peptic digest of meat 5
Glucose 40
Agar 15

Cach pha méi truwong )
Hoa tan hoan toan 65 g Moi truong Sabouraud dextrose agar trong 1000mL nudc cat vo
trung. Pun s61 va khuay déu. Hap khtr trung & 121°C trong 15 phtt.

Chuan pH cudi cing: 5.6 + 0.2
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PHU LUC 14. KET QUA XU LY SO LIEU CAC THI NGHIEM LEN MEN CO BO
SUNG NAM MEN

1. Nhiét do khéi u ,
* Phéan hang theo hang ngang (so sénh nhiét @6 khoi t cua cung mot cdng thirc theo thoi gian)

a) CT1 (MO0)
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1133.351111 226.670222 | 10461.7 | <.0001
Error 12 | 0.260000 0.021667
Corrected Total | 17 | 1133.611111

R-Square | Coeff Var | Root MSE | T8 Mean
0.999771 | 0.376247 | 0.147196 | 39.12222

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.021667
Critical Value of t 3.05454
Least Significant Difference | 0.3671
t Grouping | Mean N | NT
A 48.4667 | 3 | 4
B 46.0333 |3 |5
C 44,1000 |3 | 6
D 37.6000 |3 |3
E 325333 |3 |2
F 26.0000 |3 |1
b) CT 2:
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1192.969444 238.593889 | 3702.32 | <.0001
Error 12 | 0.773333 0.064444
Corrected Total | 17 | 1193.742778

R-Square | Coeff Var | Root MSE | T8 Mean
0.999352 | 0.635619 | 0.253859 | 39.93889

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.064444
Critical Value of t 3.05454
Least Significant Difference | 0.6331

t Grouping | Mean N | NT

A 50.1667 | 3 | 4

B 46.1000 | 3 | 5

C 44,4000 | 3 | 6

D 39.4000 | 3 | 3

E 33.5667 | 3 | 2

F 26.0000 |3 |1




) CT 3

d)CT 4

e)CT5
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Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1080.071667 216.014333 | 6271.38 | <.0001
Error 12 | 0.413333 0.034444
Corrected Total | 17 | 1080.485000
R-Square | Coeff Var | Root MSE | T8 Mean
0.999617 | 0.465338 | 0.185592 | 39.88333
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.034444
Critical Value of t 3.05454
Least Significant Difference | 0.4629
t Grouping | Mean N | NT
A 49.8667 | 3 | 4
B 45233313 |5
C 44,1667 |3 | 6
D 38.4667 | 3 | 3
E 35.5667 | 3 | 2
F 26.0000 |3 |1
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1227.733333 245.546667 | 15785.1 | <.0001
Error 12 | 0.186667 0.015556
Corrected Total | 17 | 1227.920000
R-Square | Coeff Var | Root MSE | T8 Mean
0.999848 | 0.312325 | 0.124722 | 39.93333
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.015556
Critical Value of t 3.05454
Least Significant Difference | 0.3111
t Grouping | Mean N | NT
A 50.6667 | 3 | 4
B 457333 |3 | 5
C 444000 |3 | 6
D 39.6667 | 3 |3
E 33.1333 |3 |2
F 26.0000 |3 |1
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1105.404444 221.080889 | 11369.9 | <.0001
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Error 12 |0.233333 0.019444
Corrected Total | 17 | 1105.637778
R-Square | Coeff Var | Root MSE | T8 Mean
0.999789 | 0.345918 | 0.139443 | 40.31111
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.019444
Critical Value of t 3.05454
Least Significant Difference | 0.3478
t Grouping | Mean N | NT
A 50.5667 |3 | 4
B 45.2667 |3 | 5
C 440333 |3 | 6
D 40.1667 | 3 | 3
E 35.8333 |3 |2
F 26.0000 | 3 |1
e)CT6
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |924.0333333 184.8066667 | 17508.0 | <.0001
Error 12 | 0.1266667 0.0105556
Corrected Total | 17 | 924.1600000
R-Square | Coeff Var | Root MSE | T8 Mean
0.999863 | 0.256423 | 0.102740 | 40.06667
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.010556
Critical Value of t 3.05454
Least Significant Difference | 0.2562
t Grouping | Mean N | NT
A 4753333 |3 | 4
B 45.16667 |3 | 5
C 44.26667 | 3 | 6
D 40.60000 | 3 | 3
E 36.83333 |3 | 2
F 26.00000 | 3 |1
* Phan hang theo hang doc (so sanh nhiét 6 khdi u giita cac cong thic tai ciing mot thoi
diém)
a) Sau 24 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |44.79111111 8.95822222 | 1343.73 | <.0001
Error 12 | 0.08000000 0.00666667
Corrected Total | 17 | 44.87111111
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R-Square

Coeff Var

Root MSE

T8 Mean

0.998217

0.236133

0.081650

34.57778

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.006667

Critical Value of t

3.05454

Least Significant Difference

0.2036

t Grouping

Mean

T

36.83333

35.83333

35.56667

33.56667

33.13333

mmooO W >

32.53333

RIaNw ooz

wlw|w|w|lw|w|=

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

18.50500000

3.70100000

41.9

<.0001

Error

12

1.06000000

0.08833333

Corrected Total

17

19.56500000

c) Sau 72 gio

R-Square

Coeff Var

Root MSE

T8 Mean

0.945822

0.755937

0.297209

39.31667

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.088333

Critical Value of t

3.05454

Least Significant Difference

0.7412

t Grouping | Mean

T

A 40.6000

BA

40.1667

BC

39.6667

C 39.4000

D 38.4667

E 37.6000

wlw wlw|lw|lw|=
RlwN| Aoz

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

24.00444444

4.80088889

240.04

<.0001

Error

12

0.24000000

0.02000000

Corrected Total

17

24.24444444

R-Square

Coeff Var

Root MSE

T8 Mean

0.990101

0.285443

0.141421

49.54444




d) Sau 96 gio
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Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.02

Critical Value of t

3.05454

Least Significant Difference

0.3527

t Grouping

Mean

T

50.6667

50.5667

50.1667

49.8667

48.4667

wllell=sll=15-3b

47.5333

wlw wlwlw|lw|=

ok wiN o=

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5 | 2.66444444

0.53288889

119.90

<.0001

Error

12 | 0.05333333

0.00444444

Corrected Total

17 | 271777778

R-Square

Coeff Var

Root MSE

T8 Mean

0.980376

0.146234

0.066667

45.58889

e) Sau 120 gio

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.004444

Critical Value of t

3.05454

Least Significant Difference

0.1663

t Grouping

Mean

T

46.10000

46.03333

45.73333

45.26667

45.23333

O00mX>>

45.16667

wlww|lwlw|w|=
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Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5 ]0.35611111

0.07122222

1.53

0.2536

Error

12 | 0.560000

0.04666667

Corrected Total

17 1 0.91611111

R-Square

Coeff Var

Root MSE

T8 Mean

0.38872

0.488437

0.216025

44.22778
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Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.046667
Critical Value of t 3.05454
Least Significant Difference | 0.5388

t Grouping | Mean N | NT

A 44,4000 | 3 | 2

A 44,4000 | 3 | 4

A 44.2667 |3 | 6

A 44,1667 | 3 | 3

A 44,1000 |3 |1

A 440333 |3 |5

2. pH com nhay .
* Phéan hang theo hang ngang (so sanh pH com nhay ctaa cung mot cong thuc theo thoi gian)
a)CT1

F Value | Pr>F

b) CT 2

Source

DF

Sum of Squares

Mean Square

Model

5

2.11616111

0.42323222 | 137.26

<.0001

Error

12

0.03700000

0.00308333

Corrected Total

17

2.15316111

R-Square

Coeff Var

Root MSE

pH Mean

0.982816

1.532740

0.055528

3.622778

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.003083

Critical Value of t

3.05454

Least Significant Difference

0.1385

t Grouping

Mean

T

4.12000

3.95333

3.70000

3.45000

3.40667

mo|ooO @ >

3.10667

wlwlww|lw|lw|=
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Source

DF

Sum of Squares

Mean Square | F Value

Pr>F

Model

5

1.29137778

0.25827556 | 35.93

<.0001

Error

12

0.08626667

0.00718889

Corrected Total

17

1.37764444

R-Square

Coeff Var

Root MSE

pH Mean

0.937381

2.216340

0.084787

3.825556




c)CT3

d)CT 4
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Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.007189
Critical Value of t 3.05454
Least Significant Difference | 0.2115
t Grouping | Mean N | NT
A 4323333 |5
B 4033333 |6
C 3.72000 |3 | 4
C 3.70000 |3 |1
C 3.59333 |3 |3
C 3.58333 |3 |2
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 1240391111 0.48078222 | 655.61 | <.0001
Error 12 | 0.00880000 0.00073333
Corrected Total | 17 | 2.41271111
R-Square | Coeff Var | Root MSE | pH Mean
0.996353 | 0.753854 | 0.027080 | 3.592222
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.000733
Critical Value of t 3.05454
Least Significant Difference | 0.0675
t Grouping | Mean N | NT
A 4.16000 | 3 | 5
B 3.92000 | 3 | 6
C 3.70000 | 3 |1
D 3.38333 |3 | 4
E 3.21333 |3 |3
E 3.17667 | 3 | 2
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |3.22842778 0.64568556 | 1320.72 | <.0001
Error 12 | 0.00586667 0.00048889
Corrected Total | 17 | 3.23429444
R-Square | Coeff Var | Root MSE | pH Mean
0.998186 | 0.578733 | 0.022111 | 3.820556
Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.000489
Critical Value of t 3.05454




e)CT5

g)CT6
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| Least Significant Difference | 0.0551 |

t Grouping

Mean

T

4.52667

4.18667

3.70000

C 3.67000

3.62667

mo|ooO|w| >

3.21333

N WDk |o|o|z=
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Source

DF

Sum of Squares

Mean Square | F Value

Pr>F

Model

5

1.52971111

0.30594222 | 40.55

<.0001

Error

12

0.09053333

0.00754444

Corrected Total

17

1.62024444

R-Square

Coeff Var

Root MSE

pH Mean

0.944124

2.264568

0.086859

3.835556

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.007544

Critical Value of t

3.05454

Least Significant Difference

0.2166

t Grouping

Mean

T

4.33000

4.10000

3.72667

3.70667

3.70000

wllolieliellvip>

3.45000

wlw|w|lw|lw|w|=
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Source

DF

Sum of Squares

Mean Square | F Value

Pr>F

Model

5

2.15225000

0.43045000 | 956.56

<.0001

Error

12

0.00540000

0.00045000

Corrected Total

17

2.15765000

R-Square

Coeff Var

Root MSE

pH Mean

0.997497

0.547438

0.021213

3.875000

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.00045

Critical Value of t

3.05454

Least Significant Difference

0.0529
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t Grouping | Mean

4.43333
4.19000
3.89333
3.70000
3.61333
3.42000

mMmigoO|@ >
wlw w|lwlw|w|=
Nwlk | Moo=

* Phan hang theo hang doc (so sanh pH com nhay giita cac cong thirc tai cling mot thoi diém)

a) Sau 24 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 0.36551111 0.07310222 | 99.68 <.0001
Error 12 | 0.00880000 0.00073333
Corrected Total | 17 | 0.37431111

R-Square | Coeff Var | Root MSE | pH Mean
0.97649 | 0.800661 | 0.02708 3.382222

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.000733
Critical Value of t 3.05454
Least Significant Difference | 0.0675
t Grouping | Mean N | NT
A 3.58333 |3 |2
B 3.45000 |3 |1
B 3.45000 | 3 |5
B 3.42000 | 3 | 6
C 3.21333 |3 | 4
C 3.17667 | 3 |3
b) Sau 48 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr > F
Model 5 |0.94180000 0.18836000 |538.17 | <.0001
Error 12 | 0.00420000 0.00035000
Corrected Total | 17 | 0.94600000

R-Square | Coeff Var | Root MSE | pH Mean
0.995560 | 0.538110 | 0.018708 | 3.476667

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.00035
Critical Value of t 3.05454
Least Significant Difference | 0.0467
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t Grouping Mean N NT
A 3.70667 |3 5
B 3.62667 |3 4
B 3.61333 |3 6
B 3.59333 |3 2
C 3.21333 |3 3
D 3.10667 |3 1
c) Sau 72 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |0.59713333 0.11942667 | 202.80 | <.0001
Error 12 | 0.00706667 0.00058889
Corrected Total | 17 | 0.60420000
R-Square | Coeff Var | Root MSE | pH Mean
0.988304 | 0.667900 | 0.024267 | 3.633333
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.000589
Critical Value of t 3.05454
Least Significant Difference | 0.0605
t Grouping Mean N NT
A 3.89333 |3 6
B 3.72667 |3 5
B 3.72000 |3 2
B 3.67000 |3 4
C 3.40667 |3 1
C 3.38333 |3 3
d) Sau 96 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |0.36344444 0.07268889 | 4.74 0.0128
Error 12 | 0.18420000 0.01535000
Corrected Total | 17 | 0.54764444
R-Square | Coeff Var | Root MSE | pH Mean
0.663650 | 2.870896 | 0.123895 | 4.315556
Alpha 0.05
Error Degrees of Freedom | 12
Error Mean Square 0.01535
Critical Value of t 2.17881
Least Significant Difference | 0.2204
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t Grouping Mean N NT
A 4.5267 3 4
A 4.4333 3 6
A B 4.3300 3 5
A B 4.3233 3 2
B 4.1600 3 3
B 4.1200 3 1
e) Sau 120 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 10.19842778 0.03968556 | 16.09 <.0001
Error 12 | 0.02960000 0.00246667
Corrected Total | 17 | 0.22802778

R-Square | Coeff Var | Root MSE | pH Mean
0.870191 | 1.222119 | 0.049666 | 4.063889

Alpha 0.01

Error Degrees of Freedom | 12

Error Mean Square 0.002467

Critical Value of t 3.05454

Least Significant Difference | 0.1239
Duncan Grouping Mean N NT
A 419000 |3 6
A 4.18667 |3 4
A B 4.10000 |3 5
BC 4.03333 |3 2
C 3.95333 |3 1
C 3.92000 |3 3

3. pH nhén hat
* Phén hang theo hang ngang (so sdnh pH nhan hat cia cung mét cong thic theo thoi gian)
a) CT1

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |16.45849444 3.29169889 | 4058.26 | <.0001
Error 12 | 0.00973333 0.00081111

Corrected Total | 17 | 16.46822778

R-Square | Coeff Var | Root MSE | pH Mean
0.999409 | 0.569158 | 0.028480 | 5.003889

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.000811
Critical Value of t 3.05454
Least Significant Difference | 0.071




b) CT2

c) CT3
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t Grouping

Mean

6.60000

5.87333

4.81667

4.65667

4.32333

Mmoo 0w >

3.75333

wlw w|lwlw|w|=
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Source

DF

Sum of Squares

Mean Square | F Value

Pr>F

Model

13.91702778

2.78340556 | 2830.58

<.0001

Error

12

0.01180000

0.00098333

Corrected Total

17

13.92882778

R-Square

Coeff Var

Root MSE

pH Mean

0.999153

0.621706

0.031358

5.043889

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.000983

Critical Value of t

3.05454

Least Significant Difference

0.0782

Means with the same letter are not significantly different.

t Grouping

Mean

N | NT

6.60000

1

5.64667

4.85333

4.79000

4.56333

mogoOo|m >

3.81000

WWWww w
AlOIHWO|IN

Source

DF

Sum of Squares

Mean Square | F Value

Pr>F

Model

5

14.23784444

2.84756889 | 2228.53

<.0001

Error

12

0.01533333

0.00127778

Corrected Total

17

14.25317778

R-Square

Coeff Var

Root MSE

pH Mean

0.998924

0.705204

0.035746

5.068889

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.001278

Critical Value of t

3.05454

Least Significant Difference

0.0892

t Grouping

Mean

N | NT

A

6.60000 |3 |1

B 5.77333 |3 | 2




d) CT4

e) CT5
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C 485333 |3 |3
C 4.83667 |3 | 6
D 449667 |3 | 5
E 3.85333 |3 | 4
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |10.55464444 2.11092889 | 2900.51 | <.0001
Error 12 | 0.00873333 0.00072778
Corrected Total | 17 | 10.56337778
R-Square | Coeff Var | Root MSE | pH Mean
0.999173 | 0.517689 | 0.026977 | 5.211111
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.000728
Critical Value of t 3.05454
Least Significant Difference | 0.0673
t Grouping | Mean N | NT
A 6.60000 | 3 |1
B 5.67000 | 3 | 2
C 517000 | 3 | 6
D 499333 |3 |3
E 4.60000 |3 |5
F 423333 |3 | 4
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |12.29284444 2.45856889 | 3378.19 | <.0001
Error 12 | 0.00873333 0.00072778
Corrected Total | 17 | 12.30157778
R-Square | Coeff Var | Root MSE | pH Mean
0.999290 | 0.527818 | 0.026977 | 5.111111
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.000728
Critical Value of t 3.05454
Least Significant Difference | 0.0673
t Grouping | Mean N | NT
A 6.60000 | 3 |1
B 5.73667 | 3 | 2
C 495667 |3 | 6
D 4.73667 | 3 |3
E 450333 |3 |5
F 413333 |3 | 4
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g) CT6
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |11.69711111 2.33942222 | 2084.63 | <.0001
Error 12 | 0.01346667 0.00112222
Corrected Total | 17 | 11.71057778

R-Square | Coeff Var | Root MSE | pH Mean
0.998850 | 0.664528 | 0.033500 | 5.041111

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.001122
Critical Value of t 3.05454
Least Significant Difference | 0.0835

t Grouping | Mean N | NT
A 6.60000 | 3 | 1
B 5.38000 | 3 | 2
C 4.87000 |3 | 6
C 4.83000 |3 |3
D 454000 |3 |5
E 4.02667 |3 | 4
* Phan hang theo hang doc (so sanh pH nhan hat giira cac cong thic tai cing mot thoi diém)
a) Sau 24 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 10.42153333 0.08430667 | 83.84 |<.0001
Error 12 | 0.01206667 0.00100556
Corrected Total | 17 | 0.43360000

R-Square | Coeff Var | Root MSE | pH Mean
0.972171 | 0.558283 | 0.031710 | 5.68

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.001006
Critical Value of t 3.05454
Least Significant Difference | 0.0791

t Grouping | Mean T
5.87333
5.77333
5.73667
D 5.67000
5.64667

5.38000

mooo|w >
vy}
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b) Sau 48 gio
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Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

0.11233333

0.02246667

18.64

<.0001

Error

12

0.01446667

0.00120556

Corrected Total

17

0.12680000

R-Square

Coeff Var

Root MSE

pH Mean

0.885910

0.717873

0.034721

4.836667

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.001206

Critical Value of t

3.05454

Least Significant Difference

0.0866

c) Sau 72 gio

t Grouping

Mean

4.99333

4.85333

4.83000

4.81667

4.79000

OO0 |®@m >

4.73667

W wlwwlwlwl=
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Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

0.55611667

0.11122333

129.16

<.0001

Error

12

0.01033333

0.00086111

Corrected Total

17

0.56645000

R-Square

Coeff Var

Root MSE

pH

Mean

0.981758

0.739472

0.029345

3.968333

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.000861

Critical Value of t

3.05454

Least Significant Difference

0.0732

t Grouping

Mean

T

4.23333

4.13333

4.02667

3.85333

3.81000

mmgoO| | >

3.75333

RINwlo|lo|s=

wlw w|wlw|w|=
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d) Sau 96 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 0.14017778 0.02803556 | 28.84 <.0001
Error 12 | 0.01166667 0.00097222
Corrected Total | 17 | 0.15184444

R-Square | Coeff Var | Root MSE | pH Mean
0.923167 | 0.692216 | 0.031180 | 4.504444

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.000972
Critical Value of t 3.05454
Least Significant Difference | 0.0778

t Grouping | Mean N | NT
A 4.60000 | 3 | 4
B A 456333 |3 |2
B A 454000 |3 | 6
B 450333 |3 |5
B 4.49667 | 3 |3
C 4323333 |1
e) Sau 120 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 10.42562778 0.08512556 | 53.02 <.0001
Error 12 | 0.01926667 0.00160556
Corrected Total | 17 | 0.44489444

R-Square | Coeff Var | Root MSE | pH Mean
0.956694 | 0.819322 | 0.040069 | 4.890556

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.001606
Critical Value of t 3.05454
Least Significant Difference | 0.0999

t Grouping | Mean T
5.17000
4.95667
4.87000
4.85333
4.83667

4.65667

W wlwwlwlw|=
R lwlN oo sz

000 wm>
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4. B0 Brix
* Phan hang theo hang ngang (so sanh d Brix ctia cung mot cong thic theo thoi gian)
a)CT1



b) CT 2
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Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 | 144.4244500 28.8848900 | 6743.55 | <.0001
Error 12 | 0.0514000 0.0042833
Corrected Total | 17 | 144.4758500
R-Square | Coeff Var | Root MSE | DB Mean
0.999644 | 0.614431 | 0.065447 | 10.65167
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.004283
Critical Value of t 3.05454
Least Significant Difference | 0.1632
t Grouping | Mean N | NT
A 16.00000 |3 |1
B 11.56000 | 3 | 2
C 10.93000 | 3 | 3
D 9.83000 |3 |4
E 8.70000 |3 |5
F 6.89000 |3 |6
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 | 147.7684500 29.5536900 | 15832.3 | <.0001
Error 12 | 0.0224000 0.0018667
Corrected Total | 17 | 147.7908500
R-Square | Coeff Var | Root MSE | DB Mean
0.999848 | 0.419669 | 0.043205 | 10.29500
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.001867
Critical Value of t 3.05454
Least Significant Difference | 0.1078
t Grouping | Mean N | NT
A 16.00000 |3 |1
B 10.81000 | 3 | 2
C 10.25000 | 3 | 3
D 9.37000 |3 |4
E 8.62000 |3 |5
F 6.72000 |3 |6




) CT 3

d)CT 4
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Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 | 153.1816000 30.6363200 | 4811.99 | <.0001
Error 12 | 0.0764000 0.0063667
Corrected Total | 17 | 153.2580000
R-Square | Coeff Var | Root MSE | DB Mean
0.999501 | 0.762581 | 0.079791 | 10.46333
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.006367
Critical Value of t 3.05454
Least Significant Difference | 0.199
t Grouping | Mean N | NT
A 16.00000 |3 |1
B 11.06000 | 3 | 2
B 10.87000 | 3 | 3
C 9.72000 (3 |4
D 8.69000 |3 |5
E 6.44000 |3 |6
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 | 215.0564500 43.0112900 | 23675.9 | <.0001
Error 12 | 0.0218000 0.0018167
Corrected Total | 17 | 215.0782500
R-Square | Coeff Var | Root MSE | DB Mean
0.999899 | 0.472969 | 0.042622 | 9.011667
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.001817
Critical Value of t 3.05454
Least Significant Difference | 0.1063
t Grouping | Mean N | NT
A 16.00000 |3 |1
B 10.05000 |3 | 2
C 8.64000 |3 |3
D 7.35000 |3 |4
E 6.69000 |3 |5
F 534000 |3 |6




e)CT5

g)CT6
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Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |174.2695611 34.8539122 | 7851.95 | <.0001
Error 12 | 0.0532667 0.0044389
Corrected Total | 17 | 174.3228278
R-Square | Coeff Var | Root MSE | DB Mean
0.999694 | 0.687131 | 0.066625 | 9.696111
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.004439
Critical Value of t 3.05454
Least Significant Difference | 0.1662
t Grouping | Mean N | NT
A 16.00000 | 3 |1
B 10.59000 | 3 | 2
C 9.40000 |3 |3
D 8.35000 |3 |4
E 7.25000 |3 |5
F 6.58667 |3 |6
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |172.5916000 34.5183200 | 31863.1 | <.0001
Error 12 | 0.0130000 0.0010833
Corrected Total | 17 | 172.6046000
R-Square | Coeff Var | Root MSE | DB Mean
0.999925 | 0.336774 | 0.032914 | 9.773333
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.001083
Critical Value of t 3.05454
Least Significant Difference | 0.0821
t Grouping | Mean N | NT
A 16.00000 |3 |1
B 10.57000 | 3 | 2
C 9.71000 |3 |3
D 8.49000 (3 |4
E 7.36000 |3 |5
F 6.51000 |3 |6
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* Phan hang theo hang ngang (so sanh do Brix cua cac cong thuc tai cing mot thoi diém)

a) Sau 24 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 13.90160000 0.78032000 | 187.28 | <.0001
Error 12 | 0.05000000 0.00416667
Corrected Total | 17 | 3.95160000

R-Square | Coeff Var | Root MSE | BD Mean
0.987347 | 0.599162 | 0.064550 | 10.77333

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.004167
Critical Value of t 3.05454
Least Significant Difference | 0.161

t Grouping | Mean N | NT

A 1156000 |3 |1

B 11.06000 | 3 | 3

C 10.81000 | 3 | 2

D 10.59000 | 3 | 5

D 10.57000 | 3 | 6

E 10.05000 | 3 | 4

b) Sau 48 gio

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |11.91400000 2.38280000 | 1401.65 | <.0001
Error 12 0.02040000 | 0.00170000
Corrected Total | 17 | 11.93440000

R-Square | Coeff Var | Root MSE | DB Mean
0.998291 | 0.413690 | 0.041231 | 9.966667

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.0017
Critical Value of t 3.05454
t Grouping | Mean N | NT
A 10.93000 |3 |1
A 10.87000 | 3 | 3
B 10.25000 | 3 | 2
C 9.71000 |3 |6
D 9.40000 |3 |5
E 8.64000 (3 |4
Cc) Sau 72 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F

Model 5 |13.85185000 2.77037000 |995.34 | <.0001
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Error

12 | 0.03340000

0.00278333

Corrected Total

17 | 13.88525000

R-Square

Coeff Var

Root MSE

DB Mean

0.997595

0.596016

0.052757

8.851667

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.002783

Critical Value of t

3.05454

Least Significant Difference

0.1316

d) Sau 96 gio

t Grouping

Mean

NT

9.83000

9.72000

9.37000

8.49000

8.35000

mooOwm> >

7.35000

wlwlww|lwlw|=
Aloo|Nd w|k

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5 |11.87805000

2.37561000

636.32

<.0001

Error

12 | 0.04480000

0.00373333

Corrected Total

17 | 11.92285000

R-Square

Coeff Var

Root MSE

DB Mean

0.996243

0.774902

0.061101

7.885000

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.003733

Critical Value of t

3.05454

e) Sau 120 gio

Least Significant Difference

0.1524

t Grouping

Mean

T

8.70000

8.69000

8.62000

7.36000

7.25000

0w w > > >

6.69000

wlwlwlw|lw|lw|=
Alolo|Nwlk|=

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5 | 4.54017778

0.90803556

121.52

<.0001

Error

12 | 0.08966667

0.00747222

Corrected Total

17 | 4.62984444
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R-Square | Coeff Var | Root MSE | DB Mean
0.980633 | 1.347615 | 0.086442 | 6.414444
Source | DF | Type I SS | Mean Square | F Value | Pr>F
NT 5 |4.54017778 | 0.90803556 | 121.52 | <.0001
Source | DF | Type Il SS | Mean Square | F Value | Pr>F
NT 5 |4.54017778 | 0.90803556 | 121.52 | <.0001
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.007472
Critical Value of t 3.05454
Least Significant Difference | 0.2156
t Grouping | Mean N | NT
A 6.89000 | 3 |1
A B 6.72000 | 3 | 2
CB 6.58667 | 3 | 5
CB 6.51000 | 3 | 6
C 6.44000 | 3 | 3
D 5.34000 |3 | 4
5. pH hat kho
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 10.20602778 0.04120556 | 370.85 | <.0001
Error 12 | 0.00133773 0.00011111
Corrected Total | 17 | 0.20736111
R-Square | Coeff Var | Root MSE | pH Mean
0.993570 | 0.204789 | 0.010541 | 5.147222
Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.000111
Critical Value of t 3.05454
Least Significant Difference 0.0263
t Grouping | Mean N | NT
A 5.340000 | 3 | 4
B 5.180000 | 3 | 5
B 5.156667 | 3 | 6
C 5.120000 | 3 | 2
C 5.106667 | 3 | 3
D 4.980000 | 3 |1
6. Acid lactic
Source DF | Sum of Squares | Mean Square | F Value | Pr > F
Model 5 |56.37717778 11.27543556 | 60.83 <.0001
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Error 12 | 2.22433333 0.18536111

Corrected Total | 17 | 58.60151111

AL Mean
28.48778

Root MSE
0.430536

Coeff Var
1.511300

R-Square
0.962043

0.01

12
0.185361
3.05454
1.0738

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

Mean T
30.2467
30.1000
30.0333
27.6333
27.3867

25.5267

t Grouping

wlw|w|lw|lw|w|=
AoNvo|w|lk|=

Om W > > >

7. Acid acetic

Source DF | Sum of Squares | Mean Square | F Value | Pr>F

Model 5 ]2.96253333 0.59250667 | 0.47 0.7937

Error 12 | 15.22486667 1.26873889

Corrected Total | 17 | 18.18740000

AC Mean
15.03333

Root MSE
1.126383

Coeff Var
7.492571

R-Square
0.162889

0.01

12
1.268739
3.05454
2.8092

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

Mean T
15.5833
15.3767
15.3233
14.7167
14.6600

14.5400

t Grouping

wlwlww|lwlw|=
o|nlo|w|Nk|=

>\ > > > > | >

8. Tong acid a cetic va acid lactic

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

73.14477778

14.62895556

9.33

0.0008

Error

12

18.81880000

1.56823333

Corrected Total

17

91.96357778

| R-Square | Coeff Var | Root MSE | A Mean |
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| 0.795367 | 2.877434 | 1.252291 | 43.52111 |

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 1.568233
Critical Value of t 3.05454
Least Significant Difference | 3.1232

t Grouping | Mean T
45.830
45.423

A
A
B A 44,750
B
B
C

A C |43.010
C [41.927
40.187

wlwlw|w|lw|w|=
AloNvo|wk|=

Cong thac  Chiang nAm men  Tén nam men

CT1
CT2
CT3
CT4
CT5
CT6

MO
M1
M2
M3
M4
M5

Khéng bé sung nam men (ddi chimng)
Saccharomycodes ludwigii
Schizosaccharomyces pombe
Saccharomyeces cerevisiae

Pichia kudriavzevii

Candida tropicalis
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PHU LUC 15. KET QUA XU LY SO LIEU CAC THI NGHIEM LEN MEN EP HAT

1. Nhiét do khdi u do luc 8 gio mdi ngay.

* Phan hang theo hang ngang (so sanh nhiét do khdi  lc 8 gio mdi ngay caa cing mot cong
thuc theo thoi gian)

a) O ti 1& ép 0%

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1357.836111 271567222 | 6187.61 | <.0001
Error 12 | 0.526667 0.043889

Corrected Total | 17 | 1358.362778

R-Square | Coeff Var | Root MSE | T8 Mean
0.999612 | 0.550422 | 0.209497 | 38.06111

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.043889
Critical Value of t 3.05454
Least Significant Difference | 0.5225
t Grouping | Mean N | NT
A 50.1333 |3 | 4
B 442000 |3 | 6
B 43.7667 | 3 | 5
C 35.5333 |3 |3
D 28.2333 |3 | 2
E 26.5000 |3 |1
b) O ti I& ép 4%
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 [1261.417778 252.283556 | 32436.5 | <.0001
Error 12 | 0.093333 0.007778
Corrected Total | 17 | 1261.511111

R-Square | Coeff Var | Root MSE | T8 Mean
0.999926 | 0.228608 | 0.088192 | 38.57778

Alpha | 0.01

Error Degrees of Freedom | 12
Error Mean Square 0.007778
Critical Value of t 3.05454
Least Significant Difference | 0.22

t Grouping | Mean N | NT

A 50.20000 | 3 | 4

B 44.30000 | 3 |5

C 43.80000 | 3 | 6

D 36.83333 |3 | 3

E 29.83333 |3 | 2

F 26.50000 | 3 |1
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) Otilé ép 7%

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1213.396111 242.679222 | 2348.51 | <.0001
Error 12 | 1.240000 0.103333

Corrected Total | 17 | 1214.636111

R-Square | Coeff Var | Root MSE | T8 Mean
0.998979 | 0.830037 | 0.321455 | 38.72778

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.103333
Critical Value of t 3.05454
Least Significant Difference | 0.8017
t Grouping | Mean N | NT
A 49.6333 |3 | 4
B 44,4000 |3 | 6
B 44,2667 |3 | 5
C 37.2667 | 3 |3
D 30.3000 | 3 |2
E 26.5000 |3 |1
d) O ti 1é ép10%
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1202.664444 240.532889 | 4286.72 | <.0001
Error 12 | 0.673333 0.056111
Corrected Total | 17 | 1203.337778

R-Square | Coeff Var | Root MSE | T8 Mean
0.999440 | 0.615445 | 0.236878 | 38.48889

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.056111
Critical Value of t 3.05454
Least Significant Difference | 0.5908

t Grouping | Mean N | NT

A 49.4000 | 3 | 4

B 44.0000 |3 | 6

B 43.8667 |3 | 5

C 37.5000 | 3 |3

D 29.6667 | 3 | 2

E 26.5000 |3 |1

e) O ti 1é ép 13%
| Source | DF | Sum of Squares | Mean Square | F Value | Pr>F |
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Model 5 1311982778 262.396556 | 9082.96 | <.0001
Error 12 | 0.346667 0.028889
Corrected Total | 17 | 1312.329444
R-Square | Coeff Var | Root MSE | T8 Mean
0.999736 | 0.431328 | 0.169967 | 39.40556
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.028889
Critical Value of t 3.05454
Least Significant Difference | 0.4239
t Grouping | Mean N | NT
A 515333 |3 | 4
B 4393333 |5
B 43.9000 |3 | 6
C 40.2333 | 3 | 3
D 30.3333 |3 |2
E 26.5000 |3 |1
g) O'ti lé ép 16%
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |1331.693333 266.338667 | 17121.8 | <.0001
Error 12 | 0.186667 0.015556
Corrected Total | 17 | 1331.880000
R-Square | Coeff Var | Root MSE | T8 Mean
0.999860 | 0.316018 | 0.124722 | 39.46667
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.015556
Critical Value of t 3.05454
Least Significant Difference | 0.3111
t Grouping | Mean N | NT
A 50.3333 |3 | 4
B 46.9000 |3 | 6
C 44,4667 |3 | 5
D 37.7667 | 3 |3
E 30.8333 |3 | 2
F 26.5000 | 3 |1

* Phan hang theo hang doc (so sanh nhiét do khoi u ldc 8 gio méi ngay gitta cac cong thic tai
cung mot thoi diem)

a) Sau 24 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |12.14666667 2.42933333 | 50.85 <.0001
Error 12 | 0.57333333 0.04777778
Corrected Total | 17 | 12.72000000
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R-Square

Coeff Var

Root MSE

T8 Mean

0.954927

0.731857

0.218581

29.86667

0.01

12
0.047778
3.05454
0.5451

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

Mean T
30.8333
30.3333
30.3000
29.8333
29.6667

28.2333

t Grouping

A
A
C

wlw wlwlw|w|=
RIaNw ooz

O 0O|mmm >

b) Sau 48 gio

Source DF | Sum of Squares | Mean Square | F Value | Pr>F

Model 5 | 35.71777778 7.14355556 | 217.94 | <.0001

Error 12 | 0.39333333 0.03277778

Corrected Total | 17 | 36.11111111

Root MSE
0.181046

T8 Mean
37.52222

Coeff Var
0.482504

R-Square
0.989108

0.01

12
0.032778
3.05454
0.4515

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

Mean T
40.2333
37.7667
37.5000
37.2667
36.8333

35.5333

Duncan Grouping

wlw|w|w|lw|w|=
RN w| ooz

c) Sau 72 gio

Source FValue | Pr>F

Sum of Squares

Mean Square

Model

8.28277778

1.65655556

17.96

<.0001

Error

12

1.10666667

0.09222222

Corrected Total

17

9.38944444

R-Square

Coeff Var

Root MSE

T8 Mean

0.882137

0.604876

0.303681

50.20556
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Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.092222
Critical Value of t 3.05454
Least Significant Difference | 0.7574

t Grouping | Mean N | NT

A 5153333 |5

B 50.3333 |3 | 6

B 50.2000 | 3 | 2

CB 50.1333 |3 | 1

CB 49.6333 | 3 | 3

C 49.4000 | 3 | 4

d) Sau 96 gio

Source DF | Sum of quares | Mean Square | F Value | Pr>F
Model 5 |1.18666667 0.23733333 | 2.87 0.0626
Error 12 | 0.99333333 0.08277778
Corrected Total 17 | 2.18000000

R-Square Coeff Var | Root MSE | T8 Mean
0.544343 | 0.652407 0.287711 | 44.10000

Alpha 0.05
Error Degrees of Freedom 12
Error Mean Square 0.082778
Critical Value of 2.17881
Least Significant Difference | 0.5118
Duncan Grouping | Mean N NT
A 44.4667 3 6
B A 44.3000 3 2
B AC 44.2667 3 3
B C 43.9333 3 5
B C 43.8667 3 4
C 43.7667 3 1
e) Sau 120 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |20.86000000 4.17200000 | Infty <.0001
Error 12 | 0.00000000 0.00000000
Corrected Total | 17 | 20.86000000

R-Square | Coeff Var | Root MSE | T8 Mean
1.000000 | O 0 4453333
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Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0
Critical Value of t 3.05454
Least Significant Difference | 0

t Grouping | Mean
46.90
44.40
44.20
44.00
43.90
43.80

Mmoo |m >
wlw|w|lw|lw|w|=
No Bk |lwlo|=

2. pH com nhay .
* Phén hang theo hang ngang (so sanh pH com nhay trong cung mét cong thirc theo thoi gian)
a) Ti 1é ép 0%

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |6.83149444 1.36629889 | 1007.93 | <.0001
Error 12 | 0.01626667 0.001350556

Corrected Total | 17 | 6.84776111

R-Square | Coeff Var | Root SE | pH Mean
0.997625 | 0.924427 | 0.0436818 | 3.982778

Alpha 0.01
Error Degrees of Freedom | 12

Error Mean Square 0.001356
Critical Value of t 3.05454
Least Significant Difference | 0.0918

Means with the same letter are not significantly different.

t Grouping | Mean N | NT
A 5.00333 |3 |5
B 4.38000 |3 | 6
C 417333 |3 | 4
D 3.76667 | 3 | 3
E 3.40000 |3 |1
F 3.17333 |3 | 2
b) Ti 1€ ép 4%
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |7.38971111 1.47794222 | 41913.88 | <.0001
Error 12 | 0.00926667 0.00077222
Corrected Total | 17 | 7.39897778

R-Square | Coeff Var | Root MSE | pH Mean
0.998748 | 0.691075 | 0.027789 | 4.021111
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Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.000772
Critical Value of t 3.05454
Least Significant Difference | 0.0693
t Grouping | Mean N | NT
A 5.06333 |3 |5
B 443667 |3 | 6
C 4.25000 | 3 | 4
D 3.80333 |3 |3
E 3.40000 |3 |1
F 3.17333 |3 | 2
c)Tiléép 7%
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 | 7.88877778 1.57775556 | 969.27 | <.0001
Error 12 | 0.01953333 0.00162778
Corrected Total | 17 | 7.90831111
R -Square | Coeff Var | Root MSE | pH Mean
0.997530 0.993194 | 0.040346 | 4.062222
Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.001628
Critical Value of t 3.05454
Least Significant Difference | 0.1006
t Grouping | Mean N | NT
A 517000 | 3 |5
B 447000 |3 | 6
C 4.26667 | 3 | 4
D 3.84667 | 3 |3
E 3.40000 |3 |1
F 3.22000 | 3 | 2
d)Ti 1€ ép 10%
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |8.89411667 1.77882333 | 1275.65 | <.0001
Error 12 | 0.01673333 0.00139444
Corrected Total | 17 | 8.91085000
R-Square | Coeff Var | Root MSE | pH Mean
0.998122 | 0.903078 | 0.037342 | 4.135000
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.001394
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Critical Value of t

3.05454

Least Significant Difference

0.0931

Means with the same letter are not significantly different.

e) Ti I¢ ép 13%

t Grouping

Mean N

NT

5.28000

6

4.64000

4.31333

3.92667

3.40000

mm|go o0 W >

3.25000

WWWWwWww
NP W A~O1

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5 [10.54391667

2.10878333

1926.81

<.0001

Error

12 | 0.01313333

0.00109444

Corrected Total | 17

10.55705000

g)Ti 1& ép 16%

R-Square | Coeff Var

Root MSE

pH Mean

0.998756 | 0.793660

0.033082

4.168333

Alpha

0.01

Error Degrees of Freedom | 12

Error Mean Square

0.001094

Critical Value of t

3.05454

Least Significant Difference

0.0825

t Grouping

Mean

T

5.32333

4.82667

4.37667

3.94667

3.40000

mmooO|@| >

3.13667

wlw wlwlw|lw|=
NP W slo|o|=

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5 |12.16577778

2.43315556

1937.91

<.0001

Error

12 | 0.01506667

0.00125556

Corrected Total | 17

12.18084444

R-Square | Coeff Var

Root MSE

pH Mean

0.998763 | 0.836800

0.035434

4.234444

Alpha

0.01

Error Degrees of Freedom | 12

Error Mean Square

0.001256

Critical Value of t

3.05454

Least Significant Difference

0.0884
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t

Grouping

Mean

5.41333

5.02333

4.46000

3.98667

3.40000

Mmoo 0w >

3.12333

wlw w|lwlw|w|=
Nk |w| ooz

* Phan hang theo hang doc (so sanh pH com nhay giita cac cong thirc tai mot thoi diém)

a) Sau 24 gio

Source DF

Sum of Squares

Mean Square

F Value

Pr>F

Model 5

0.3502778

0.00700556

4.15

0.0202

Error 12

0.02026667

0.00168889

Corrected Total 17

0.05529444

R-Square

Coeff Var

Root MSE

pH Mean

0.927719

1.916489

0.064075

3.343333

Alph

a

0.01

Error Degrees of Freedom

12

Error Mean Square

0.001689

Critical Value of t

3.05454

Least Significant Difference

0.1025

Duncan Grouping

Mean

T

A

3.25000

B

A

3.22000

B A

3.17333

A

3.17333

3.13667

b) Sau 48 gio

B
B
B

wlwlwlwlw|lw|=
oluN|Fk|lw sz

3.12333

Source

Sum of quares

Mean Square

F Value

Pr>F

Model

0.11349444

0.02269889

18.16

<.0001

Error

12

0.01500000

0.00125000

Corrected Total

17

0.12849444

R-Square

Coeff Var

Root MSE

pH Mean

0.883263

0.911351

0.035355

3.879444

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.00125

Critical Value of t

3.05454

Least Significant Difference

0.0882

t Grouping

Mean N

NT

A

3.98667 |3 | 6

A

3.94667 |3 |5
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3.92667

o>

3.84667

3.80333

OO0 W

3.76667

Wwww

P INW| >

c) Sau 72 gio

Source DF

Sum of Squares

Mean Square

F Value

Pr>F

Model 5

0.15313333

0.030

62667 26.50

<.0001

Error 12

0.01386667

0.0011

5556

Corrected Total 17

0.16700000

R-Square

Coeff Var

Root MSE

pH Mean

0.916966

0.789322

0.033993

4.306667

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.001156

Critical Value of t

3.05454

Least Significant Difference

0.0848

t Grouping

Mean

4.46000

A

4.37667

C

4.

31333

4.26667

C

4.25000

U0 mwm| >

4.17333

d) Sau 96 gio

Source DF

Sum of Squares

Mean Square

F Value

Pr>F

Model 5

0.37471111

0.07494222

35.88

<.0001

Error 12

0.02506667

0.00208889

Corrected Total | 17

0.39977778

R-Square

Coeff Var

Root MSE

pH Mean

0.937298

0.877430

0.045704

5.208889

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.002089

Critical Value of t

3.05454

Least Significant Difference

0.114

Duncan Grouping

Mean

NT

5.41333

5.32333

5.

28000

5.17000

OO m | >
mio0|X>

5.06333

N w| Do o




e) Sau 120 gio
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'E

| 5.00333

3 |

1|

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

0.95689444

0.19137889

145.35

<.0001

Error

12

0.01580000

0.00131667

Corrected Total | 17 0.97269444

Root MSE
0.036286

Coeff Var
0.783807

R-Square
0.983756

pH Mean
4.629444

Alpha 0.01
Error Degrees of Freedom
Error Mean Square
Critical Value of t

Least Significant Difference

12
0.001317
3.05454
0.0905

Mean N
5.02333 | 3 6
4.82667 3
4.64000 3
4.47000 3
4.43667 3
4.38000 3 |1

Duncan Grouping

0|00 w >

3. pH nhén hat
* Phan hang theo hang ngang (so sanh pH nhan hat trong cung mét cng thurc theo thoi gian)
a) Tilé ép 0%

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |13.81133333 2.76226667 | 2576.21 | <.0001
Error 12 | 0.01286667 0.00107222
Corrected Total | 17 | 13.82420000
R-Square | Coeff Var | Root MSE | pH Mean
0.999069 | 0.665996 | 0.032745 | 4.916667
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.001072
Critical Value of t 3.05454
Least Significant Difference | 0.0817
t Grouping | Mean N | NT
A 6.60000 | 3 |1
B 5.46667 | 3 | 2
C 4.64667 | 3 | 6
D 4.46000 | 3 | 3
E 4323333 |5
F 4.00333 |3 | 4




b) Ti I& ép 4%
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Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

12.90457778

2.58091556

307.46

<.0001

Error

12

0.10073333

0.00839444

13.00531111

Corrected Total | 17

c)Tiléép 7%

R-Square

Coeff Var

Root MSE

pH Mean

0.992254

1.829578

0.091621

5.007778

Alpha

0.01

Error Degrees of Freedom | 12

Erro

r Mean Square

0.008394

Criti

cal Value of t

3.05454

Least Significant Difference

0.2285

t Grouping

Mean

T

6.60000

5.61000

4.69333

4.63333

4.38000

mgooOoO|m@ >

4.13000

wlw wlwlw|w|=
Alolwo|Nk| =

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

12.52117778

2.50423556

1663.33

<.0001

Error

12

0.01806667

0.00150556

Corrected Total | 17

12.53924444

d)Ti 12 ép 10%

R-Square

Coeff Var

Root MSE

pH Mean

0.998559

0.767671

0.038801

5.054444

Alpha

0.01

Error Degrees of Freedom | 12

Error Mean Square

0.001506

Critical Value of t

3.05454

Least Significant Difference

0.0968

t Grouping

Mean

T

6.60000

5.69000

4.73000

4.69000

4.43000

moioOoOm@ >

4.18667

wlw|w|w|lw|w|=
Alolw|o|Nk| =

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

11.49444444

2.29888889

3364.23

<.0001

Error

12

0.00820000

0.00068333
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| Corrected Total | 17 | 11.50264444

e) Ti I¢ ép 13%

g)Ti I¢ ép 16%

R-Square | Coeff Var | Root MSE | pH Mean
0.999287 | 0.509013 | 0.026141 | 5.135556
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.000683
Critical Value of t 3.05454
Least Significant Difference | 0.0652
t Grouping | Mean N | NT
A 6.60000 | 3 |1
B 5.75667 | 3 | 2
C 487000 |3 | 6
D 476333 |3 | 3
E 456000 | 3 |5
F 426333 |3 | 4
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 19.81356111 1.96271222 | 281.28 | <.0001
Error 12 | 0.08373333 0.00697778
Corrected Total | 17 | 9.89729444
R-Square | Coeff Var | Root MSE | pH Mean
0.991540 | 1.573293 | 0.083533 | 5.309444
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.006978
Critical Value of t 3.05454
Least Significant Difference | 0.2083
t Grouping | Mean N | NT
A 6.60000 | 3 | 1
B 592333 |3 |2
C 510333 |3 |3
C 5.07000 | 3 | 6
D 4.76000 |3 | 5
E 4.40000 | 3 | 4
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |11.02977778 2.20595556 | 2308.56 | <.0001
Error 12 | 0.01146667 0.00095556
Corrected Total | 17 | 11.04124444

| R-Square | Coeff Var | Root MSE | pH Mean |
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1 0.998961 | 0.594971 | 0.030912 | 5.195556 |

0.01

12
0.000956
3.05454
0.0771

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

Mean T
6.60000
5.82000
4.93333
4.92000
4.62000
4.28000
* Phan hang theo hang doc (so sanh pH nhan hat giira cac cong thic tai mot thoi diém)
a) Sau 24 gio

t Grouping

wlwlw|w|lw|w|=
Aolo|w|Nk|=

moiooO|m >

Source DF Sum of Squares | Mean Square | FValue | Pr>F

Model 5 10.38817778 0.07763556 35.83 | <.0001

Error 12 0.02600000 0.00216667

Corrected Total | 17 0.41417778

Root MSE
0.046547

Coeff Var
0.815033

R-Square
0.937225

pH Mean
5.711111

0.01

12
0.002167
3.05454
0.1161

Alpha

Error Degrees of Freedom

Error Mean Square

Critical Value of t

Least Significant Difference

Means with the same letter are not significantly different.

t Grouping | Mean N | NT
5.92333 3 5
5.82000 3|6
5.75667 3

5.69000 | 3
5.61000 3
5.46667 3

A
C
C

m{Q|O|w w| >

4

3
2
1

b) Sau 48 gio

Source DF
Model 5
Error 12
Corrected Total | 17

F Value
27.37

Pr>F
<.0001

Sum of Squares
0.77636111
0.06806667
0.84442778

Mean Square
0.15527222
0.00567222

R-Square

Coeff Var

Root MSE

pH Mean

0.919393

1.580939

0.075314

4.763889

| Alpha

[ 0.01




c) Sau 72 gio
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Error Degrees of Freedom

12

Error Mean Square

0.005672

Critical Value of t

3.05454

Least Significant Difference

0.1878

t Grouping

Mean N

NT

5.10333 |3 5

A

4.93333 3

C 4.76333 3

4.69000 3

C 4.63333 3

(wilwii@livslively

4.46000 3

6
4
3
2

1

Source

Sum of Squares

Mean Square | F Value

Pr>F

Model

0.28049444

0.05609889 | 6.97

0.0029

Error

12

0.09660000

0.00805000

Corrected Total

17

0.37709444

Means with the same letter are not significantly different.
Duncan Grouping

d) Sau 96 gio

R-Square

Coeff Var

Root MSE pH Mean

0.743831

2.130878

0.089722 4.210556

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.00805

Critical Value of t

3.05454

Least Significant Difference

0.2238

Mean N N

4.40000 3

A

4.28000 | 3

A

4.26333 3

A C

4.18667 3

C

4.13000 3

O||W @ w| >

PInjw| oo

4.00333 3

Source

DF

Sum of Squares

Mean Square F Value

Pr>F

Model

5

0.40564444

0.08112889 53.89

<.0001

Error

12

0.01806667

0.00150556

Corrected Total

17

0.42371111

R-Square

Coeff Var

Root MSE pH Mean

0.957361

0.859920

0.038801 | 4.512222

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.00150

Critical Value of t

3.05454
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| Least Significant Difference | 0.0968 |

4. Do Brix

t Grouping | Mean N | NT
A 4.76000 3 5
B 4.62000 | 3 6
B 456000 | 3 4
C 4.43000 3| 3
D C 4.38000 | 3 2
D 432333 3 | 1
e) Sau 120 gio
Source DF Sum of Squares | Mean Square | F Value | Pr>F
Model 5 0.38751667 0.07750333 35.32 <.0001
Error 12 | 0.02633333 0.00219444
Corrected Total | 17 | 0.41385000
R-Square | Coeff Var Root MSE | pH Mean
0.936370 | 0.971550 0.046845 4.821667
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.002194
Critical Value of t 3.05454
Least Significant Difference | 0.1168
Means with the same letter are not significantly different.
Duncan Grouping Mean | N NT
A 5.07000 3] 5
B 4.92000 3 6
B 4.87000 3 |4
C 4.73000 3 3
C 4.69333 3 2
C 4.64667 3 1

* Phan hang theo hang ngang (so sanh d¢ brix cua cung mot cong thic theo thoi gian)

a)Tiléép0%

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

245.8897778

49.1779556

381.68

<.0001

Error

12

1.5461333

0.1288444

Corrected Total

17

247.4359111

R-Square

Coeff Var

Root MSE | DB Mean

0.993751

3.417839

0.358949 | 10.50222

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.128844

Critical Value of t

3.05454

Least Significant Difference

0.8952

| t Grouping

| Mean | N | NT|




b) Tile ép 4 %
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c)Tileep7 %

A 16.0000 | 3 |1
B 13.7000 | 3 | 2
C 11.3000 | 3 | 3
D 9.7000 |3 |4
E 7.2667 |3 |5
F 50467 |3 |6
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 | 229.4756278 45.8951256 | 3987.03 | <.0001
Error 12 | 0.1381333 0.0115111
Corrected Total | 17 | 229.6137611
R-Square | Coeff Var | Root MSE | DB Mean
0.999398 | 1.107540 | 0.107290 | 9.687222
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.011511
Critical Value of t 3.05454
Least Significant Difference | 0.2676
t Grouping | Mean N | NT
A 15.02000 |3 |1
B 13.04667 |3 | 2
C 10.46667 | 3 | 3
D 8.36000 |3 |4
E 6.40000 |3 |5
F 483000 |3 |6
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 | 230.5781167 46.1156233 | 5146.19 | <.0001
Error 12 | 0.1075333 0.0089611
Corrected Total | 17 | 230.6856500
R-Square | Coeff Var | Root MSE | DB Mean
0.999534 | 0.992103 | 0.094663 | 9.541667
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.008961
Critical Value of t 3.05454
Least Significant Difference | 0.2361
t Grouping | Mean N | NT
A 14.88000 |3 |1
B 12.90000 | 3 | 2
C 10.32000 | 3 | 3




d) Tilé ép 10 %
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8.32333 |3

6.08667

w

(62}

M m Qg

4.74000 |3

F Value

Source

DF

Sum of Squares

Mean Square

Pr>F

Model

5

234.6682944

46.9336589

596.83

<.0001

Error

12

0.9436667

0.0786389

Corrected Total

17

235.6119611

R-Square

Coeff Var

Root MSE

DB Mean

0.995995

3.072416

0.280426

9.127222

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.078639

Critical Value of t

3.05454

Least Significant Difference

0.6994

e) Tiléép 13 %

t Grouping

Mean

T

14.4400

12.6000

9.9000

7.9000

5.7133

Mmoo W >

4.2100

wlw|w|lwlw|w|=
olu|blw(Nk|=

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

223.3571778

44.6714356

561.39

<.0001

Error

12

0.9548667

0.0795722

Corrected Total

17

224.3120444

Coeff Var

R-Square

Root MSE

DB Mean

0.995743

3.463060

0.282085

8.145556

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.079572

Critical Value of t

3.05454

Least Significant Difference

0.7035

t Grouping

Mean

13.9200

11.2067

8.5000

6.5733

moO| W >

4.5867

wlwwlwlw|=

vlbd Wk =
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'E 14.0867 |3 |6 |
g) Til¢ ép 16 %

Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |206.6984278 41.3396856 | 680.61 | <.0001
Error 12 | 0.7288667 0.0607389
Corrected Total | 17 | 207.4272944
R-Square Coeff Var Root MSE DB Mean
0.996486 3.139302 0.246453 7.850556

Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.060739
Critical Value of t 3.05454
Least Significant Difference | 0.6147
t Grouping | Mean N | NT
A 13.4400 |3 |1
B 10.8000 | 3 | 2
C 8.1900 |3 |3
D 6.1600 |3 |4
E 45333 |3 |5
E 3.9800 |3 |6
* Phan hang theo hang doc (so sanh do brix gitta cac cong thirc tai mot thoi diém)
a) Luc 0 gio
Source DF | Sum of Squares | Mean Square | F Value | Pr>F
Model 5 |12.14020000 2.42804000 | Infty <.0001
Error 12 | 0.00000000 0.00000000
Corrected Total | 17 | 12.14020000
R-Square | Coeff Var | Root MSE | DB Mean
1.000000 |0 0 14.61667
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0
Critical Value of t 3.05454
Least Significant Difference | 0

a) Sau 24 gio

t Grouping

Mean

T

16.00

15.02

14.88

14.44

13.92

Mmoo w|>

13.44

olu|alwNk|=

wlw|w|w|lw|w|=

| Source

| DF | Sum of Squares |

Mean Square | F Value | Pr>F
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Model 5 19.13591111

3.82718222

24.56

<.0001

Error 12 1.87033333

0.15586111

Corrected Total | 17 21.00624444

R-Square | Coeff Var

Root MSE

DB Mean

b) Sau 48 gio

0.910963

3.190099

0.394792

12.37556

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.155861

Critical Value of t

3.05454

Least Significant Difference

0.9846

t Grouping

Mean T

13.7000

A

13.0467

A

12.9000

12.6000

11.2067

O0|®mw| >

wlw|w|lw|lw|w|=
olu|bhlwNk|=

10.8000

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

21.76322778

4.35264556

63.17

<.0001

Error

12

0.82686667

0.06890556

Corrected Total

17

22.59009444

) Sau 72 gio

R-Square

Coeff Var

Root MSE

DB Mean

0.963397

2.684188

0.262499

9.779444

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.068906

Critical Value of t

3.05454

Least Significant Difference

0.6547

tGrouping

Mean NT

11.3000

10.4667

10.3200

9.9000

8.5000

O0mmm >

WWwww|w
OO IWIN|F

8.1900

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5 25.18189444

5.03637889

59.16

<.0001

Error

12

1.02153333

0.08512778
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| Corrected Total |

17 | 26.20342778 |

R-Square

Coeff Var

Root MSE

DB Mean

0.961015

3.723360

0.291767

7.836111

d) Sau 96 gio

Al

pha

0.01

Error Degrees of Freedom

12

Er

ror Mean Square

0.085128

Cr

itical Value of t

3.05454

Least Significant Difference

0.7277

t Grouping

Mean

T

9.7000

8.3600

8.3233

7.9000

6.5733

O|0O|Wmw| >

6.1600

wlw wlwlw|w|=
oluhwNk|=

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

17.00951111

3.40190222

78.67

<.0001

Error

12

0.51893333

0.04324444

Corrected Total

17

17.52844444

R-Square

Coeff Var

Root MSE | DB

Mean

0.970395

3.607511

0.207953

5.764444

e) Sau 120 gio

Al

pha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.043244

Critical Value of t

3.05454

Least Significant Difference

0.5186

t Grouping

Mean

N

7.2667

6.4000

6.0867

5.7133

4.58

67

wllwlielielivip-

4.5333

oo Plw(nFPT

Source

DF

Sum of Squares

Mean Square

F Value

Pr>F

Model

5

2.96637778

0.59327556

39.22

<.0001

Error

12

0.18153333

0.01512778

Corrected Total

17

3.14791111

R-Square

Coeff Var

Root MSE

DB Mean

0.942332

2.744064 0

122995

4.482222




5. pH hat kho
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Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.015128

Critical Value of t

3.05454

Least Significant Difference

0.3068

t Grouping

Mean

N

5.0467 3

4.8300 3

4.7400 3

42100 | 3

4.0867 3

0| m T > > >

3.9800 3

Source

DF Sum of  Squares

Mean Square

F Value

Pr>F

Model

5 0.58146667

0.11629333

26.17

<.0001

Error

12 0.05333333

0.00444444

Corrected Total

17 0.63480000

6. Acid lactic

R-Square

Coeff Var

Root MSE

pH Mean

0.915984

1.258653

0.066667

5.296667

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.004444

Critical Value of t

3.05454

Least Significant Difference

0.1663

Duncan Grouping

Mean

NT

5.

56000

3| 5

A

5.

44667

5.

38000 3

5.19000 | 3

5.16333 | 3

OO0 mwm >

5.04000 | 3

6
4
2
3
1

Source

DF | Sum of Squares

Mean Square

F Value

Pr>F

Model

5 121.8066000

24.3613200

194.35

<.0001

Error

12 | 1.5042000

0.1253500

Corrected Total

17 123.3108000

R-Square | Coeff Var

Root MSE

acidlatic Mean

0.987802 | 1.513457

0.354048

23.39333

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.12535
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Critical Value of t 3.05454
Least Significant Difference | 0.883
Means with the same letter are not significantly different.
t Grouping | Mean N NT
A 27.5300 3 |14
B 25.0400 | 3 3
C 24.0400 | 3 2
C 23.3333 3 1
D 20.3933 3 5
D 20.0233 3 6
7. Acid acetic
Source DF | Sumof Squares| Mean Square | FValue | Pr>F
Model 5 145.2009778 29.0401956 772.57 <.0001
Error 12 0.4510667 0.0375889
Corrected Total 17 145.6520444
R-Square | Coeff Var Root MSE | acidacetic Mean
0.996903 3.104817 | 0.193879 6.244444
Alpha 0.01
Error Degrees of Freedom | 12
Error Mean Square 0.037589
Critical Value of t 3.05454
Least Significant Difference | 0.4835
t Grouping | Mean N | NT
A 12.0600 3 1
B 7.1500 3 2
C 5.1367 3 |3
C 5.1300 3 |6
C 4.7600 3 5
D 3.2300 3| 4

7. Tong acid lactic va acid axetic

Source

DF | Sum of Squares

Mean Square

F Value

Pr>F

Model

5 ]231.9182444

46.3836489

207.90

<.0001

Error

12 | 2.6772667

0.2231056

Corrected Total

17 | 234.5955111

R-Square

Coeff Var

Root MSE

acid Mean

0.988588

1.593711 0.472341

29.63778

Alpha

0.01

Error Degrees of Freedom

12

Error Mean Square

0.223

106

Critical Value of t

3.05454

Least Significant Difference

1.178

Means with the same letter are not significantly different.
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Duncan Grouping

Mean

35.3933

31.1900

30.7600

30.1767

25.1533

O|0|W | w| >

25.1533
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PHU LUC 16.KET QUA XU LY SO LIEU CAC THI NGHIEM SAY HAT

pH hat kho

Source | DF | Type Il SS | Mean Square | F Value | Pr>F
K 2 10.00204815 | 0.00102407 | 0.09 0.9142
S 2 |1.08795926 | 0.54397963 | 47.78 <.0001
D 5 |1.46748148 | 0.29349630 | 25.78 <.0001
S*D 10 | 0.04772963 | 0.00477296 | 0.42 0.9274

Duncan Grouping | Mean N |S

A 522944 118 | 1

B 5.08500 | 18 | 2

C 488333 |18 | 3

Duncan Grouping | Mean N | D

A 53344419 |5

B 5.18778 |9 | 6

C B 510111 |9 | 4

C D 5.00222 |19 | 3

E D 4.93667 |9 | 2

E 483333 |9 |1

R-Square | Coeff Var | Root MSE Y Mean
0.870640 | 2.106226 0.106700 5.065926

Duncan Grouping Mean N | SD
A 5563333 |1 5
B A 5350003 |1 6
B C 5300003 |2 5
B C D 5263333 |1 4
B E C D 518667 |3 |2 6
F B E C D 514667 |3 |1 3
F B E C D 514000 |3 |3 5
F B E C D 5133333 |2 4
F B E C D G |50967|3 |1 2
FH ECD G|50633(3|2 3
F HE D G 5.02667 |3 |3 6
F H | E G ]498000(3 |2 2
FH I EJ G 495667 |3 |1 1
F oI H J G 490667 |3 |3 4
I H J G 484667 |3 |2 1

Duncan Grouping | Mean N | SD

H I J 479667 |3 |3 3

I J 47333313 |3 2

J 469667 |3 |3 1

Acid lactic
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Source

Type Il SS

Mean Square

Pr>F

1.13578148

0.56789074

0.0949

7.82884815

3.91442407

<.0001

67.74827593

13.54965519

<.0001

S*D

78.52304074

7.85230407

<.0001

Duncan Grouping

Mean

A

22.8178

B

22.2361

B

21.8956

Duncan Grouping

Mean

23.6789

23.5778

22.8933

21.7133

21.0911

o0 w> >

20.9444

©w|o|o|wv|o|v|=

I EN NI )

R-Square

Coeff Var

Root MSE

Y Mean

0.953060

2.124922

0.474208

22.31648

Source

DF

Type I11 SS

Mean Square

F Value

Pr>F

2

1.1357815

0.5678907

2.53

0.0949

SD

17

154.1001648

9.0647156

40.31

<.0001

Duncan Grouping

Mean

O

25.8333

24.3333

23.7667

23.4000

23.2133

23.1000

22.8333

22.8033

22.6333

0|0|0|0|0|0|0

22.6333

22.5400

O|O/mim|m|{m|m|t|t|

22.4000

22.0000

20.9000

plminiininlielielielielielielioliell P

WWWWWWWWWWwWWwWwwwww| =z

20.7333

RPIFRPRFRPINDDNNWERINDNDEFEINEFPRWWWm
CT’U'I-h(AJCDl—\NOON#NU'II—‘I—\w

Duncan Grouping

Mean

O

F
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o

F

20.0000
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3. Acid axetic
Source DF| TypelllSS | MeanSquare| FValue| Pr>F
K 2 |0.0213926 0.0106963 0.09 0.9161
S 2 | 367.8700593 | 183.9350296 | 1511.67 <.0001
D 5 |560.7934815 | 112.1586963 | 921.78 <.0001
S*D | 10 | 102.9342963 | 10.2934296 84.60 <.0001
Duncan Grouping | Mean N |S
A 13.1833 | 18 | 3
B 8.3133 |18 |2
C 71611 |18 |1
Duncan Grouping | Mean N | D
A 16.5222 |9 |1
B 9.7044 |9 |2
C 85333 |9 |4
D 79333 |9 |6
E 7.3444 19 |3
E 72778 |9 |5
R-Square | Coeff Var | Root MSE | Y Mean
0.996006 | 3.651594 | 0.348822 | 9.552593
Source | DF | Type I1I SS | Mean Square | F Value | Pr>F
K 2 10.021393 0.010696 0.09 0.9161
SD 17 | 1031.597837 | 60.682226 498.72 | <.0001
Duncan Grouping | Mean N | SD
A 1773333 |2 1
B 16.6667 |3 |3 1
C 151667 |3 |1 1
D 13.9000 |3 |3 2
E D 1313333 |3 4
E 13.0333|3 |3 6
F 1193333 |3 5
G 1043333 |3 3
G 96800 |3 |2 2
H 6.8000 {3 |1 4
I 6.0000 |3 |2 3
I 56667 |3 |2 4
I 56000 {3 |1 3
I 55333 |3 |1 2
I 54667 |3 |2 6
Duncan Grouping | Mean | N | SD
J | 533333 |2 5
J | 530003 |1 6
J 45667 |3 |1 5




4. Tong aicd latic va acid axetic
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Source

Type 11 SS

Mean Square

F Value

Pr>F

K

1.4212037

0.7106019

1.98

0.1536

S

305.2359370

152.6179685

425.40

<.0001

D

837.1627204

167.4325441

466.69

<.0001

S*D

71.5703963

7.1570396

19.95

<.0001

Duncan Grouping

Mean

A

35.0789

B

31.1311

C

29.3972

RN Wl

Duncan Grouping

Mean

40.1000

32.5978

31.0233

30.2467

29.0244

mmooO W >

28.2222

©o|wo|wv|wv|v|v|=

glo|hlwiNk|g

R-Square

Coeff Var

Root MSE

Y Mean

0.990063

1.879470

0.598970

31.86907

Source

DF

Type Il SS

Mean Square

F Value

Pr>F

K

2

1.421204

0.710602

1.98

0.1536

SD

17

1213.969054

71.409944

199.04

<.0001

Duncan Grouping

Mean

O

41.0000

40.3667

38.9333

36.5333

36.2667

33.1733

33.0333

32.5133

30.4667

28.8000

28.7667

28.7467

28.7333

28.4033

28.4000

wlwlalnd| s laNo|Sw N R R -

uncan Grouping

Mean

O

28.0067

(o]

26.0333

D

QOMOIMTMMMMTMMmMoIog o0 m > >

WWWZIWWWWWWWWWWwwwwww|zZz

25.4667

RPIFRPINONINEFEINEINRFPIWOMNWWW WL NWW
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PHU LUC 17. KET QUA XU LY SO LIEU CAC THI NGHIEM PHOI HAT

pH hat khd

2. Acid lactic
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Source | DF | Type Il SS | Mean Square | F Value | Pr>F
K 2 10.00222222 | 0.00111111 | 1.97 0.1725
S 2 | 0.85342222 | 0.42671111 | 754.87 | <.0001
D 2 |0.37006667 | 0.18503333 | 327.33 | <.0001
S*D 4 |0.04304444 | 0.01076111 | 19.04 <.0001
Duncan Grouping | Mean N|S
A 540778 |9 |3
B 524556 |9 | 2
C 497667 |9 |1
Duncan Grouping | Mean N | D
A 535111 |9 |3
B 52144419 | 2
C 506444 |9 |1
R-Square | Coeff Var | Root MSE | Y Mean
0.992922 | 0.456345 | 0.023776 | 5.210000
Source | DF | Type Il SS | Mean Square | F Value | Pr>F
K 2 |0.00222222 | 0.00111111 | 1.97 0.1725
SD 8 |1.26653333 | 0.15831667 | 280.07 | <.0001
Duncan Grouping | Mean N | SD
A 551000 |3 |3 3
B 540667 |3 |3 2
C B 535667 |3 |2 3
C D 530667 |3 |3 1
D 525667 |3 |2 2
E 518667 |3 |1 3
F 5123333 |2 1
G 4980003 |1 2
H 4763333 |1 1
Source | DF | Type I SS Mean Square | F Value | Pr>F
K 2 |0.01511852 | 0.00755926 | 0.12 0.8888
S 2 ]63.92445185 | 31.96222593 | 502.28 | <.0001
D 2 ]19.15325185 | 4.57662593 | 71.92 <.0001
S*D 4 | 477259259 | 1.19314815 | 18.75 <.0001
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3. Acid acetic

Duncan Grouping | Mean N |S
A 20.9578 |9 |1
B 19.9678 |9 | 2
C 17.3133 ]9 |3
Duncan Grouping | Mean N |D
A 20.0933 |9 |1
B 194744 19 | 2
C 18.6711 |9 |3
R-Square | Coeff Var | Root MSE | Y Mean
0.987093 | 1.299432 | 0.252258 | 19.41296
Source | DF | Type Il SS | Mean Square F Value | Pr>F
K 2 10.01511852 | 0.00755926 0.12 0.8888
SD 8 | 77.85029630 | 9.73128704 152.93 | <.0001
Duncan Grouping | Mean N | SD
A 224300 |3 |1 1
B 204100 {3 |1 2
B 203533 |3 |2 1
B 203400 |3 |2 2
B 2003333 |1 3
C 19.2100 |3 |2 3
D 1767333 |3 2
D 174967 |3 |3 1
E 16.7700 | 3 3
Source | DF | Type I1I SS | Mean Square | F Value | Pr>F
K 2 141135556 |0.70567778 | 1.07 0.3669
S 2 | 35.02215556 | 17.51107778 | 26.51 <.0001
D 2 |36.78042222 | 18.39021111 | 27.84 <.0001
S*D 4 | 15.73848889 | 3.93462222 | 5.96 0.0039
Duncan Grouping | Mean N|S
A 13.9789 |9 |1
B 12,5244 19 |2
C 11.1900 |9 |3
Duncan Grouping | Mean N | D
A 13.9700 |9 |1
B 126111 |9 |2
C 111122 |9 |3
R-Square | Coeff Var | Root MSE | Y Mean
0.893801 | 6.468664 | 0.812752 | 12.56444

| Source | DF | Type 111 SS | Mean Square | F Value | Pr>F |
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K 2 | 141135556 |0.70567778 | 1.07 0.3669
SD 8 | 87.54106667 | 10.94263333 | 16.57 <.0001
Duncan Grouping | Mean N | SD
A 154933 |3 |1 1
B A 146367 |3 |2 1
B A C 136133 |3 |1 2
B D C 1283003 |1 3
B D C 12.7033 |3 |3 2
D C 117800 |3 |3 1
D C 115167 |3 |2 2
D 1142003 |2 3
E 9.0867 |3 |3 3

4. Tong aicd latic va acid axetic
Source | DF | Type I1I SS | Mean Square | F Value | Pr>F
K 2 | 1.5600296 0.7800148 1.33 0.2917
S 2 |189.8229630 | 94.9114815 | 162.09 | <.0001
D 2 | 825906963 |41.2953481 | 70.52 <.0001
S*D 4 | 23.2373926 |5.8093481 9.92 0.0003
Duncan Grouping | Mean N|S
A 349367 |9 |1
B 324922 |19 |2
C 28.5033 |9 |3
Duncan Grouping | Mean N | D
A 34.0633 |9 |1
B 32.0856 |9 | 2
C 29.7833 |9 | 3
R-Square | Coeff Var | Root MSE | Y Mean
0.969440 | 2.393008 | 0.765222 | 31.97741
Source | DF | Type 11l SS | Mean Square | F Value | Pr>F
K 2 | 1.5600296 0.7800148 1.33 0.2917
SD 8 |295.6510519 | 36.9563815 | 63.11 <.0001
Duncan Grouping | Mean N | SD
A 379233 |3 |1 1
B 34990013 |2 1
C B 3402333 |1 2
C D 3286333 |1 3
E D 318567 |3 |2 2
E F 3063003 |2 3
E F 303767 |3 |3 2
F 29.2767 |13 |3 1
G 2585673 |3 3
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PHU LUC 18. KET QUA PHAN TiCH PAT

St Ch‘kti“;l‘;é‘:lh:l%;'ch/ Pon vi Miu -1 Miu -2 Phuong phép thir
1 N % 0.17 0.2 TCVN 6645-2000
2 P iine % 0,60 0,05 AOAC 990.08 2000
3 N oe % 0,04 0,02 TCVN 8562:2010
4 Cacbon hitu co % 2,81 1,94 TCVN 6642-2000
5 N, me/100g 72 30 TCN — STPT 1999
6 P mg/100g 34.0 14 TCN - STPT 1999
7 K mEq/100g 118 0,10 TCN— STPT 1999
g Ca mEq/100g 2.15 0,73 TCN — STPT 1999
9 Mo mEq/100g 0,67 0,48 TCN — STPT 1999

Stt Ch‘ktl,“;‘;é'l’lh;%;mh’ D“’g‘ﬂiﬁ“h’ Miu -1 Miu -2 Phwong phép thir
ot can <& >10 mm 0 0 TCVN 4198:1995
I A / 10-5mm 0 0 TCVN 4198:1995
52mm 0 2,00 TCVN 4198:1995
Cat tho 2-Imm 8.10 8,20 TCVN 4198:1995
aeqt  |_Cattho 1-0,5mm 124 1430 TCVN 4198:1995
2 oy [Cattrung | 0.5-025mm 6,47 15,95 TCVN 4198:1995
Catnho | 0,25-0,10mm 9,12 10,77 TCVN 4198:1995
Catbui | 0,10-0,05mm 9,50 14,50 TCVN 4198:1995
, | Matbui | Buito | 0.05-0,0lmm 14,1 6,44 TCVN 4198:1995
(%) Buinho | 0,01-0,005mm | 17,82 6,67 TCVN 4198:1995
1 |Hatsét (%) |/ <0,005mm 22,49 21,17 TCVN 4198:1995
Stt Ch'kt;‘:l‘;é':lh;‘%i‘“h’ D“;')"Ugn'i'i“h’ Miu-1 | Mhu-2 Phuong phiip thir
Lot <am o >10 mm 0 0 TCVN 4198:1995
I oA / 10-5mm 0 0 TCVN 4198:1995
52mm 0 2,00 TCVN 4198:1995
Cat tho 2-1mm 8.10 8,20 TCVN 4198:1995
bt ogt |_CALRO 1-0,5mm 12,4 1430 TCVN 4198:1995
2 (s [Céttrung [ 0.5-025mm 6,47 15,95 TCVN 4198:1995
Catnho | 0,25-0,10mm 9,12 10,77 TCVN 4198:1995
Catbui | 0,10-0,05mm 9,50 14,50 TCVN 4198:1995
, | Hatbui | Buito | 0,05-0.0Imm 14,1 6,44 TCVN 4198:1995
(%) Buinho | 0,01-0,005mm 17,82 6,67 TCVN 4198:1995
4 | Hat sét (%) / <0,005mm 22,49 21,17 TCVN 4198:1995
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PHU LUC 19. KET QUA PHAN TiCH HAM LUQNG PUONG

VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN DPjc lap - Ty do - Hanh phiic
VIEN NGHIEN CU'U
KHOA HQC TAY NGUYEN

Da Lat, ngay 10 thang 01 nam 2014

KET QUA PHAN TiCH

| Pon vi (ngudi) gui miu : Pham Thi Hong Hai

2 Dia chi : Di Linh, Lam Dong,

3 Tén mau : Qua Ca cao

4 Khéi lugng méu : 0,5 kg hat tuoi/mau

5 M6 ta miu : S6 lugng miu 54

6 Ngay nhan miu : 11/12//2013 Ngay tra két qua  :10/01/2014

7 Thoi gian phan tich : 10/01/2014 Pén :10/01/2014

8 Luu miu 0 C6 V] Khéng

9 Két qua thir nghiém

Ki hi¢u s Ham lw Ki hiéu ; Ham lw

s mﬁxf o duong t%zg St | miu Bauvl duing :%:g
1 DI % 7.9 19 T1 % 9.7
2 D2 % 8,2 20 T2 % 9.8
3 DI | % 8,1 21 T3 % 10,1
4 D4 % 8.9 22 T4 % 10,2
5 D5 % 8.8 23 T5 % 11,5
6 D6 % 8,9 24 T6 % 11,0
7 D7 % 8,8 25 T7 % 12,1
8 D8 % 9,0 26 T8 % 10,9
9 D9 % 9,4 27 T9 % 11,3
10 D10 % 10,5 28 T10 % 11.8
11 D11 % 10,6 29 i | % 12,1
12 D12 % 10,4 30 Ti12 % 11.8
13 D13 % 12,0 31 T13 % 14,4
14 D14 % 12,3 32 T14 % 14,2
15 D15 % 12.2 33 T15 % 15,0
16 D16 % 11,2 34 T16 % 14,8
17 D17 % 11,0 35 T17 % 12,9
18 D18 % 10,9 36 T18 % 12,5
19 D19 % 7.5 19 T19 % 10,1
20 D20 % 140 20 T20 % 10,2
21 D21 % 7.2 21 T2 | % 10,1
22 D22 % 7,8 22 T22 % 11,1
23 D23 % 8,2 23 T23 % 11,0
24 D24 % Tl 24 T24 % 11,4
25 D25 % 7,9 25 T25 % 11,8
26 D26 % 8.4 26 T26 % 11,2
27 D27 % 8.3 27 T27 % 11,9
28 D28 % 89 28 T28 % 11,8
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29 D29 % 12,1
30 D30 % 11,1
31 D31 % 11,7
32 D32 % 12,5
33 D33 % 12,1
34 D34 % 12,9
35 D35 % 11,8
36 D36 % 13,2
37 D37 % 9,5
38 D38 % 10,4
39 D39 % 9,7
40 D40 % 10,1
41 D41 % 9,7
42 D42 % 11,2
43 D43 % 11,0
44 D44 % 11,5
45 D45 % 11,3
46 D46 % 11,7
47 D47 % 12,4
48 D48 % 11,5
49 D49 % 11,8
50 D50 % 12,7
51 D51 % 12,9
52 D52 % 13.3
53 D53 % 11,7
54 D54 % 13,4
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PHU LUC 20. KET QUA PHAN LAP VA PINH DANH NAM MEN

CONG TY TNHH DICH VU VA THWONG MAI NAM KHOA

793/58 Tran Xuan Soan, P. Tan Hwng, Q.7, TP. H6 Chi Minh, Viét Nam
Phone: (08)37715818; (08)37752252 Fax: (08)37750583; (08)37752250
Email: phhvan.nkbiotek@gmail.com  Email: namkhoa.biotek@gmail.com

1SO 9001:2008 WHO GMP/GLP 1ISO 13485

So: 374/2014/DVVS

KET QUA THI NGHIEM

THONG TIN VE MAU THU'

Noi goi méu: PHAM TH] HONG HAI

Mdu thir: Miu 3.1

Yéu cdu: Dinh danh bing phuong phap gidi trinh ty gen 288

PHUONG PHAP THUC HIEN

B> Giai trinh tu gen 28S rRNA va tra clru trén BLAST SEARCH

Két qua == . . Eﬁ

o G
> ¢ 1 9 &fﬁ
e
SB ; a Gram

Két qua gidi trinh tw gen 285
GGGGGCAACTCCATTCTGGAACCGAGAAGCTAGTCAAACTTGGTCATTTAGAGGAAGTA
AAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTGATTTGCTTAA
TTGCACCACATGTGTTTTTTATTGAACAAATTTCTTTGGTGGCGGGAGCAATCCTACCGCC
AGAGGTTATAACTAAACCAAACTTTTTATTTACAGTCAAACTTGATTTATTATTACAATAG
TCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAATGC
GATACGTAATATGAATTGCAGATATTCGTGAATCATCGAATCTTTGAACGCACATTGCGC
CCTTTGGTATTCCAAAGGGCATGCCTGTTTGAGCGTCATTTCTCCCTCAAACCCCCGGGTT
TGGTGTTGAGCAATACGCTAGGTTTGTTTGAAAGAATTTAACGTGGAAACTTATTTTAAG
CGACTTAGGTTTATCCAAAACGCTTATTTTGCTAGTGGCCACCACAATTTATTTCATAACT
TTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA
AAGAAACCAACAGGGATTGCCTTAGTAGCGGCGAGTGAAGCGGCAAAAGCTCAAATTTG
AAATCTGGCTCTTTCAGAGTCCGAGTTGTAATTTGAAGAAGGTATCTTTGGGTCTGGCTCT
TGTCTATGTTTCTTGGAACAGAACGTCACA
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374-51_A04_20140617-gtt

1 GCCTCCCTAT TTIGCTTATTG CACCACATGT GITITITATT GAACAAN !!‘!TGG TGGC GGGAGCALTC CTACCGCCAG

e ol I0I0 NONRRRSRND ERRDDDIINE VOCGOERRED NRRRDRDD NODCUCRRRD RNRRRRRNIY HRAMAOOO
O 11111 lIIIIIIIII lIIIIIIIIl 1L IIIIIIIIII IIIIIIIIII IIIIIIIIII lIIIIIIIIl

CGTGA ATC
- g;;,;!g!gll Mﬁ!!!!l T IIIIIIIIII II!IIIIIII II|IIIIIII IIIIIIIIII IIIIIIIIII
GC C CITIGGTATT CCRARGGGCA TGCCTGTITG AGCGTCATTT CTCCCTCAAA CCCCCGGGTT
= ATUVICED NEREVNEED SRRRVIITE ORNRORRED COCmOroL Commmmmaam Loomnumon
401
RRRRRRD NoaRantiad nURRRRRDIR ALERSRRRAI IIIIIIIIII LT IIIIIllIII IIIIIIIIII

'ACCCGC TGAACTT.

IIIIIIIIII IIIIIIIIII L IIIIIIIIII EllstbeEn Hatuadtls 0IRRRIne IIIIIIIIII
CATATCAATA AGCGGAGGAA AAGAAACCAA CAGGGATTGC CTTAGTAGCG GCGAGTGAAG CGGCAMAAGC TCAAATTIGA

374-54_B04_20140617-gtt

yuc. | Mnabln J1 JARNGEED FARRREROND VODRRAROR SRRERCEDD nnbgia

1 GACCTGGCGT CTACCTGATT AAATTGTGGT GGCCACTAGC AAAATAAGCG TTTT

e ITINERRNND TRSTRIIENN otEERERTED IIIIII!LI! TR TR

C TAGCGTATTG CTCAACACCA AACCCGG!

481

561

o [k IIIIIIIIII RN e NUCORRRRRD ARRVARRUOR OONENRadty nREEREEDS SndbolOD) e

GAGGGAG AL TTCAARG ATTCGATGAT

i IIIIIIIIII lIIllIIII IlIIIlIIIl nmnm IIIIIIIIII IIIIIIlIlI Illllllnln aililil -
* 1ARERLED RauCintagn DOCRANRLEN ARRRODRSAD povadumony IIIIIIIIII ||II|I|I|| LT

CTGGCGGTAG
401

A0 0 Y Y o o O
A Y Sl R D DT ) A

561 AGGTTCACC TACGGAAACC TICTCG GTTCC

481

H |

322
(3

Két qua tra ciru trén BLAST SEARCH

EU288196 Candida tropicalis 185 ribosomal RNA gene, partial sequ.. 5=1383 E=0 J

Color key for alignment scores
<40 40-50 80-200

Max Total Query E

ident  Accession |
scOre score  cover value {

Description

7 Candida tropicalis 188 ribosomal RKA nene, parfial sequence: intemal ranseribed spacer 1,5 1389 1389 100% 00 100% EU288196.1 |
i ca ropicalis strain OMY internal transcribed spacer 1 ial sequen osomalf 1236 1236 90% 00 99% GU911463.1 |
Candida troplcahs 18S ribosomal RNA gene, pamal sequence; internal transcribed spacer 1,
5.8S ribosomal RNA gene, and internal transcribed spacer 2, complete sequence; and 26S
ribosomal RNA gene, partial sequence

Sequence ID: gb]EU288196.1|Length: 752Number of Matches: 1

Related Information

Range 1: 1 to 752GenBankGraphicshext MatchPrevious Match
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Score

1389 bits(752) 0.0

Query

sbijet

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbjct

Query

Sbijct

Query

Sbict

Query

Sbict

1

61

61

121

121

181

181

241

241

301

301

361

361

421

421

481

481

541

541

Alignment statistics for match #1

Expect Identities Gaps Strand

GGGGGCAACTCCATTCTGGAACCGAGAAGCTAGTCAAACTTGGTCATT TAGAGGAAGTAA

R N R R N N N RN R RN R R N RN A R RN RN AR
GGGGGCAACTCCATTCTGGAACCGAGAAGCTAGTCARACTTGGTCATT TAGAGGAAGTAA

AAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAARGGATCAT TACTGATTTGCTTAAT

R N N NN RN R R RN N R AR RN A AR A R AN
AAGTCGTAACARAGGTTTCCGTAGGTGAACCTGCGGAAGGATCAT TACTGATTTGCTTAAT

TGCACCACATGTGTTTTTTATTGAACAAATTTCTTTGGTGGCGGGAGCAATCCTACCGCC
N RN R R N N R AR R SN R NN AR AR
TGCACCACATGTGTTTTTTATTGAACAAATTTCTTTGGTGGCGGGAGCAATCCTACCGCC

AGAGGTTATAACTAAACCAAACTTTTTATTTACAGTCAAACTTGATTTATTATTACAATA
PELELRRERE R R R b bR R R E RV ELR VR R LR B R R b
AGAGGTTATAACTAAACCAAACTTTTTATTTACAGTCAAACTTGATTTATTATTACAATA

GTCAARACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGARATG

PEVIRVERRR L P LR B REE R B EE R BV RV BT R B B R ER L B L
GTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCAT CGATGARAGAACGCAGCGARATG

CGATACGTAATATGAATTGCAGATATTCGTGAATCATCGAATCTTTGAACGCACATTGCG

FEFEEDRREEREC LR EREEREEER R R ER B R PRV RV R E R B EEL VL)
CGATACGTAATATGAAT TGCAGATATTCGTGAATCATCGAATCTTTGAACGCACATTGCG

CCCTTTGGTATTCCABRAGGGCATGCCTGTTTGAGCGTCATTTCTCCCTCAARACCCCCGGG

N R R RN RN R N R R N RN RN SRR RN A RRRRR R
CCCTTTGGTATTCCAAAGGGCATGCCTGTTTGAGCGTCATTTCTCCCTCARRCCCCCGGG

TTTGGTGTTGAGCAATACGCTAGGTTTGTTTGAAAGAATTTAACGTGGARACTTATTTTA

EECELT LR PR EEECEFR B ERE BRI ERE ERL REL EEY BED 680 ERFREED BEVERT BRI
TTTGGTGTTGAGCAATACGCTAGGTTTGTTTGAAAGAATTTAACGTGGAAACTTATTTTA

AGCGACTTAGGTTTATCCAAAACGCTTATTTTGCTAGTGGCCACCACAATTTATTTCATA
FEECERE BEEEEE UL B0l 81 ERT B B RV B0T B BEE BET B0 R BT
AGCGACTTAGGTTTATCCAAAACGCTTATTT TGCTAGTGGCCACCACAATTTATTTCATA

ACTTTGACCTCAAATCAGGTAGGACTACCCGCTGAACT TAAGCATATCAATAAGCGGAGG

ELEEELRERTUREER R TUE B BRI B0 BEE BEL B0 BEE BEY B BRI
ACTTTGACCTCAAATCAGGTAGGACTACCCGCTGAARCT TAAGCATATCAATAAGCGGAGG

752/752(100%) 0/752(0%) Plus/Plus

60

60

120

120

180

MMM

- F. Tip

Iéﬁ”ﬂi7

240

300

300

360

360

420

420

480

480

540

540

600

600

8

—

Nesgne

HRCI
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Query

Sbjct

Query

Sbijct

Query

Sbict

601

601

661

661

121

721

AAAAGAARCCAACAGGGATTGCCTTAGTAGCGGCGAGTGARAGCGGCARAAGCTCAAATTT

FERFEERPEECY EEFUEEE BEFEEE BEEEEL ERY LR BEL RS FEVEBE EEL BV BLEERD
AAAAGRAACCAACAGGGATTGCCT TAGTAGCGGCGAGTGAAGCGGCAARAGCTCAAATTT

GAAATCTGGCTCTTTCAGAGTCCGAGTTGTAATTTGAAGAAGGTATCTTTGGGTCTGGCT

R R N R N R R RN R R N R R AR RN NN R RN
GAAATCTGGCTCTTTCAGAGTCCGAGTTGTAATTTGARGAAGGTATCTTTGGGTCTGGCT

CTTGTCTATGTTTCTTGGAARCAGAACGTCACA 752
FERRELLELELELECER LEEEEE B BEE EL
CTTGTCTATGTTTCTTGGAACAGAACGTCACA 752

660

660

720

720

KET LUAN Candida tropicalis

TP. H6 Chi Minh, ngay 18 thang 06 nam 2014
TRUQNG P G

TS.BS.Pham Hung Vén
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CONG TY TNHH DICH VU VA THUONG MAI NAM KHOA
793/58 Tran Xuén Soan, P. Tan Hung, Q.7, TP. Hd"Chi Minh, Viét Nam

Phone: (08)37715818; (08)37752252 Fax: (08)37750583; (08)37752250
Email: phhvan.nkbiotek@gmail.com  Email: namkhoa.biotek@gmail.com

1SO 9001:2008 WHO GMP/GLP 1ISO 13485

S8:  626/2014/DVVS
KET QUA THi NGHIEM

THONG TIN VE MAU THU'

Noi g6i méu: PHAM THI HONG HAI

Tén mdu: 1.2.1

Yéu cdu: Dinh danh bing phuong phap giai trinh tir gen 28S

PHUONG PHAP THUC HIEN
B Giai trinh tu gen 28S rRNA va tra ciru trén BLAST SEARCH

Két qua

s
b N

SAB Gram

Két qua giai trinh tir gen 28S
TGGCGCCGCGGGAGGGGCAACTTTCCCATGGGGCCGAGAATCTAGTCAAACTTGGTCATT
TAGAGGTCGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACT
GTGATTTAGTACTACACTGCGTGAGCGGAACGAAAACAAAAACACCTAAAATGTGGAAT
ATAGCACATAGTCGACAAGAGAAATCTACGAAAAACAAACAAAACTTTCAACAACGGAT
CTCTTGGTTCTCGCATCGATGAAGAGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAG
CCATCGTGAATCATCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGGGGCAT
GCCTGTTTGAGCGT CGTTTCCATCTTGCGCGTGCGCAGAGTTGGGGGAGCGGAGCGGACG
ACGTGTAAAGAGCGTCGGAGCTGCGACTCGCCTGAAAGGGAGCGAAGCTGGCCGAGCGA
ACTAGACTTTTTTTCAGGGACGCTTGGCGGCCGAGAGCGAGTGTTGCGAGACAACAAAA
AGCTCGACCTCAAATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAG
GAAAAGAAACCAACAGGGATTGCCTCAGTAGCGGCGAGTGAAGCGGCAAGAGCTCAGAT
TTGAAATCGTGCTTTGCGGCACGAGTTGTAGATTGCAGGTTGGAGTCTGTGTGGAAGGCG
GTGTCCAAGTCCCTTGGAACAGGGCGCCCAGGAGGGTGAGAGCCCCGTGGGATGCCGGC
GGAAGCAGTGAGGCCCTTCTGACGAGTCGAGTTGT
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1.2.1-51_F05_20141129-gttdv-vy-mina

v orveoen st a0 OROAY i cnf ) D0MOR sl
oo oo A EOR TDRAD PSUAD URRLAY OATID O
v AN VMR AR DTN AR OCOROR ORI gt
= A T OO OOROE OO RARARD ODOAOY
o AR O TR O A A O
e O YY) RO MY S RO
ca IO TR OAPCAE VACOO ELORCR AMRRO TCOROD o

1.2.1-54_EOS_20141129-gttdv-vy-mina

v oot ot AR MR DO ., c,oFROEE OO e

oo 0O ARAY ORRAY SOOTRRD CORR PR LT o
AN OO TR PO SO AR e o
<t Y YA RO A PR AR O
o A OARY OO R AT LR v L
" lll!!l!l!! l!!l-ll!-!!, !!!!ll!!!! !!m!!!! !!!L!! '!!!l!.!!!!! L!!!!l!!! !!!!!!!!!!

K& qui tra cim tren BLAST SEARCH
[KC886644 Pichia kudriavzevii strain Atz-EN-01 18S ribosomal RNA .. S=1458 E=0 l

Color key for alignment scores
<40 40-50 50-80 80-200

I I | i
1 150 300 450 600

Max Total Query E
score score cover value

. Pichia kudriayzesii srain A-EN-01 135 ribosomal RNA gene, artal sequence: infemal transe) 1458 1458 100% 00 99% KC886A441
P:chla kudriavzevii strain Atz-EN-01 18S ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, complete
sequence; and 26S nbosomal RNA gene, partial sequence
Sequence ID: gb|KC886644.1|Length: 1631Number of Matches: 1
Related Information
Range 1: 1 to 807GenBankGraphics/\=xt Matchr

Description Ident Accessmn ‘
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Alignment statistics for match #1

Expect Identities Gaps Strand

Score
1458 bits(789) 0.0 804/810(99%) 5/810(0%) Plus/Plus
Query 1 TGGCGCCGCGGGAGGGGCAACTTTCCCATGGGGCCGAGAATCTAGTCAAACTTGGTCATT 60
RN NN R AR RN R RN RN RN RN R RN
Sbjct 1 TGGCGCCGCGGGAGGGGCAACTTTCCCATGGGGCCGAGAATCTAGTCAAACTTGGTCATT 60
Query 61 TAGAGGTCGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACT 120
CEEER ECEREEEERRE BV FEER BEERE PECED 81 B BUEEREE0T EOE LT
Sbjct 61 TAGAGGTCGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACT 120
Query 121 GTGATTTAGTACTACACTGCGTGAGCGGAACGAAAACAAAAACACCTAAAATGTGGAATA 180
PURCEEL LR D e e et e i et L e
Sbjct 121 GTGATTTAGTACTACACTGCGTGAGCGGAACGAAAACAACAACACCTAAAATGTGGAATA 180
Query 181 TAGCACATAGTCGACAAGAGAAATCTACGAAAAACAAACAAAACTTTCAACAAC-GGATC 239
RN R R R RN R R NN R N RN RN N
Sbjct 181 TAG-—-CATAGTCGACAAGAGAAATCTACGAAAAACAAACAAAACTTTCAACAACGGGATC 238
Query 240 TCTTGGTTCTCGCATCGATGAAGAGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGC 299
PEEEII R e e e e et e e L e
Sbjct 239 TCTTGGITCTCGCATCGATGAAGAGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGC 298
Query 300 CATCGTGAATCATCGAGTTCTTGAACGCACATTIGCGCCCCTCGGCATTCCGGGGGGCATG 359
A T T e T T T O
Sbjct 299 CATCGTGAATCATCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGGGGCATG 358
Query 360 CCTGTTTGAGCGTCGTITCCATCTTGCGCGTGCGCAGAGTTGGGGGAGCGGAGCGGACGA 419
R R RN R RN R AN RN RN NN AN
Sbjct 359 CCTGTTTGAGCGTCGTTTCCATCITGCGCGTGCGCAGAGTTGGGGGAGCGGAGCGGACGA 418
Query 420 CGTGTAAAGAGCGTCGGAGCTIGCGACTCGCCTGAAAGGGAGCGAAGCTGGCCGAGCGAAC 479
1 S o O R e R W A AN N NN
Sbjct 419 CGTGTAAAGAGCGTCGGAGCTGCGACTCGCCTGAAARGGGAGCGAAGCTGGCCGAGCGAAC 478
Query 480 TAGACtttttttCAGGG-ACGCTTGGCGGCCGAGAGCGAGTGTTGCGAGACAACAAAAAG 538
RN R N N N AR N NN RN AR RN R R AR
Sbjct 479 TAGACTTTTTTTCAGGGGACGC-TGGCGGCCGAGAGCGAGTGTTGCGAGACAACAAAAAG 537
Query 539 CTCGACCTCAARATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA 598
R AR NN RN RN N NN RN AR RN RN AR RN
Sbjct 538 CTCGACCTCAAATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA 597
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Query 599 AAGAAACCAACAGGGATTGCCTCAGTAGCGGCGAGTGAAGCGGCAAGAGCTCAGATTTGA 658
RN RN RN AR R N RN AR R RN AR AR RANRRR RN

Sbjct 598 AAGAAACCAACAGGGATTGCCTCAGTAGCGGCGAGTGAAGCGGCARGAGCTCAGATTTGA 657

Query 659 AATCGTGCTTTGCGGCACGAGTTGTAGATTGCAGGTTGGAGTCTGTGTGGAAGGCGGTGT 718
RN RN RN AR R RN R RN R RN N RN AR AR R R RN

Sbjct 658 AATCGTGCTTTGCGGCACGAGTTGTAGATTGCAGGTTGGAGTCTGTGTGGAAGGCGGTGT 717

Query 719 CCAAGTCCCTTGGAACAGGGCGCCCAGGAGGGTGAGAGCCCCGTGGGATGCCGGCGGARG 778
SRR RN AR RN RN AN N RN R AR ARRRRRANRRARARY

Sbjct 718 CCAAGTCCCTTGGAACAGGGCGCCCAGGAGGGTGAGAGCCCCGTGGGATGCCGGCGGARG 777

Query 779 CAGTGAGGCCCTTCTGACGAGTCGAGTTGT 808
PLEEURFERR e e bbb et

Sbjct 778 CAGTGAGGCCCTTCTGACGAGTCGAGTTGT 807

=3 B . ° . s
KET LUAN Pichia kudriavzevii

L TPIHO Chi
{TY TNHH DY 3 ON
493/58 Trin Xudn Soan.- F. Tan Hung - Q.7
DT: 7718328 -
MST: 0301
TS.BS.Pham Hiing Vén

12 nam 2014

J

0
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CONG TY TNHH DICH VU VA THUWONG MAI NAM KHOA
793/58 Tran Xuan Soan, P. Tan Hwng, Q.7, TP. Hé Chi Minh, Viét Nam

ISO 9001:2008 WHO GMP/GLP ISO 13485

S6:  101/2014/DVVS

Phone: (08)37715818; (08)37752252 Fax: (08)37750583; (08)37752250
Email: phhvan.nkbiotek@gmail.com  Email: namkhoa. biotek@gmail.com

KET QUA THI NGHIEM
THONG TIN VE MAU THU
Noi goi méu: Pham Thi Hong Hai
Mdu thir: M3iu pidm PGA1
Yéu cdu: Dinh danh biing phwong phép giai trinh ty gen 28S
PHUONG PHAP THUC HIEN
(> Giai trinh fy gen 28S rRNA va tra ciru trén BLAST SEARCH
Két qua

GRAM

Két qua giai trinh ty gen 16S
GAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGC
GGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTA
GGTGAACCTGCGGAAGGATCATTAAAGAAATTTAATAATTTTGAAAATGGATTTTTTTGT
TTTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCC
GGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTATTCCAAA
CGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGTTTCAATACAACACAC
TGTGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAG
GTAACAAACACAAACAATTTTATTTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGT
AACTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGA
TGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCATCGA
ATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTTTGAGCGTCATT
TCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCT
GGCCTTTTCATTGGATGTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTGCTTGAGGTATAAT
GCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTATACTGAGCGTATT
GGAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAACAATGTTCTTAAAGTTTGACCTCA
AATCAGGTAGGAGTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCA
ACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGT
ACCTTCGGTGCCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATG
TTCCTTGGAACA
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; PGA1-51_E07_20140301-GTTDY

161

241

321

401

481

561

—— ,_7,.,._nll. -:II- ol Illlllnll llllllllll aolNRRNRED RNONNE ... . Dnadild
GLCUTCEAAT TTAT

GCAAGAGC TT TTACTGG

D00 FRERTARHN 10N Illllﬂlll L

!GATG!GLG TCCAGCCGGE CUTGCGC’ITA AGTGCGCGGT L"I'I‘GCTAGGC

I!II!IIIII TR T R IIIIIIII QURTIRREER ARRVARDIE

AGATT TCTGTGCTTT T

TCAARMACAL GAX AACTGGAMAT TTTABAATAT TAAAMACTTT CAACAACGGA TCILTTGGTT CTCGCATCGA

TGAAGAACGC AGCGABATGC GATACGTAAT GTGAATTGL
A D D0 O O O SO
cC AT CAGGGGGC ATGC

PGAL-54_F07_20140301-GTTDY

81

161

241

321

401

481

561

GAGCGTCATT TC GAG TGATA
. ~atmalle. 0 o 00 0ls. o INNVERED RUCRRCRRED RVORNENTOD IVENNL..... . ..H0osmy
T2 TTTGAGGTC ARACTTTAAI
0 Y e SR FRED AR OO R
ATTAGC Ci l

TCCA.ATAL'GC TCAGI'ATMA 2AMACCTAAR ACGACCGTAC TTGCATTATA C

WOROD A0 AEOED CARRD RO TADARD AR OO
T mmm; AT A OO L

T RIEO TSRO FRROROE SO
CGTATCGCAT TTCGCTGCGT TCTTCATCGA TGCGAGAACC

L lllIIIIlll Illlllllll UTERTIRRE TORRTUR R FRRTERTTOD FRTOR TR AT
TTTAAMATIT
i Hllllllll IIIIB!I ﬂllllﬂll Iﬂlllllll

GTTGCAA AGATATGAAA

Két qua tra ciru trén BLAST SEARCH

|BI—<D136945 TPA: Saccharomyces cerevisiae 5288c chromosome XI, com.. 5=2010 E=0 |

Color key for alignment scores

<40 40-50 50-80 80-200 >=200
Query
| | 1 |
1 400 600 200 1000
’ Description o e i ident Azcessionf
} score score cover value E
| &) TPA Saccharomyces cerevisiae S288¢ chromosome i, complete sequence 2010 4020 100% 00 99% BKDOBS45Z
[ S.cerevisiae chromosome ¥ reading frame ORF YLR154¢ 2010 2010 100% 00 93% ZI33261

| Saucharomwces cerevisiae chromosome XH cosmid 9634 2010 4020 100% 00 99% U53879.1
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TPA_inf: Saccharomyces cerevisiae S288c chromosome XlI, complete sequence
Sequence ID: {pg|BK006945.2|Length: 1078177Number of Matches: 2

Related Information

Range 1: 454981 to 456075GenBankGraphicsNext MatchPrevious Match

Alighment statistics for match #1 )

Score Expect Identities Gaps Strand

2010 bits(1088) 0.0 1093/1095(99%) 1/1095(0%) Plus/Minus

Query 1 GAATGGCTTAGTGAGGCCTCAGGATCTGCT TAGAGAAGGGGGCAACTCCATCTCAGAGCG

R R R R R R R R R RN R R R R R AR AR R R SRR R AR S RN
Sbjct 456075 GAATGGCTTAGTGAGGCCTCAGGATCTGCT TAGAGAAGGGGGCAACTCCATCTCAGAGCG

Query 61 GAGAATTTGGACAAACTTGGTCATTTAGAGGAACTARRAGTCGTAACAARGGTTTCCGTAG
R R RN A R R R R AR AR R R AR RN RN
Sbjct 456015 GAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTAG

Query 121 GTGAACCTGCGGAAGGATCATTAARAGAAAT TTAATAATTTTGAAAATGGAL ELEELEGTT
FPVREERER RNV E R RN RN R R U PR R E R LR F PR R R RN TR RIRRLE
Sbjct 455955 GTGAACCTGCGGAAGGATCATTAAAGARATTTAATAATTTTGAARATGGATTTTTTTGTT

Query 181 TTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGG

R R N N R R AR RN SRR RN R R R RN RN
Sbjct 455895 TTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGG

Query 241 GCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTATTCCARAC

R R R N R RN AR N AR R AR AR AR RN AR
Sbjct 455835 GCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTATTCCARAC

Query 301 GGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTARAACCGTTTCAATACAACACACT
PERTRERREEVEL DR B AR RO R RV BB R R R R IR LR PR R LB ER LR L
Sbjct 455775 GGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGTTTCAATACAACACACT

Query 361 GTGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAG

FREVERREERR T RN R EE RV RA RN R E R R R R RRRERFEREL VR ED R LR LY
Sbjct 455715 GTGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAG

Query 421 GTAARCAAACACARACAATTTTATTTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCG

PREULEL BV ERLERREREY RV EEL PR ELDREREEEEE EEEVLE BV EEL BN ERE L 13
Sbjct 455655 GTAACAAACACAAACHATTTTATCTATTCATTARATTTTTGTCARARACAAGAATTTTCG

Query 481 TAACTGGAAATTTTAAARATATTAAARACTTTCAACAACGGATCTCTTGGTTCTCGCATCG

N R R N R N AR RN R R R R R AR RN
Sbjct 455595 TAACTGGAAATTTTAAAATATTAAARACTTTCAACARCGGATCTCTTGGTTCTCGCATCG

60

456016

120

455956

455896

240

455836 |

300

455776

360

455716

420

455656

480

455596

540

455536
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Query

Sbict

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbict

Query

Sbjct

Cuery

Sbjct

Query

Sbict

541

455535

601

455475

661

455415

24

455355

781

455295

840

455235

900

455175

960

455115

1020

455055

1080

454995

ATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCATCGA 600
N R R R R N R R N N R RN RN RN AN RN
ATGAAGRACGCAGCGAAATGCGATACGTAATGTGAAT TGCAGAATTCCGTGAATCATCGA 455476
ATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTTTGAGCGTCAT 660

R R R RN RN SRR RN NN SRR AR N
ATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTT TGAGCGTCAT 455416

TTCCTTCTCAARCATTCTGT TTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGARATTG 720

EIE B EREELED ERER EREEY TP ELFBLER LR EERCBEEVEED BEERE ERLEE L B
TTCCTTCTCARACATTCTGTTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTG 455356

CTGGCCTTTTCATTGGATGt tttttttCCARAGAGAGGTTTCTCTGCGTGCTTGAGGTAT 780

R R R RN NN R RN R RN AR AN R AR RN
CTGGCCTTTTCATTGGATGTTTTTTTTCCAARGAGAGGTTTCTCTGCGTGCTTGAGGTAT 455296

AATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTT-ATACTGAGC 839
PIEL BEET ERELLED BUEE BERRLEE ELIA T EPEC BRI EEE B B SR B EED
ARTGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTTATACTGAGC 455236

GTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAACAATGTTCTTARAGTTTGA 899

FEELLVERVEY EEEREERRTD B FLRLEET LR B BT EFE LR R ECER) KV £
GTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAGGCGARCAATGTTCTTARAGTTTGA 455176

CCTCAAATCAGGTAGGAGTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGRAAAGAR 959

RN R R A R AR AR RN RN AR RN RN RN A R AR RN RN ARA NN
CCTCARATCAGGTAGGAGTACCCGCTGAACT TAAGCATATCAATAAGCGGAGGAARAGAA |4

ACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCT(fIOﬂgﬁq‘
R R R R R RN R RN AR N RN RN AR RN AN
ACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAARRGCTCAAATTTGARATCT 455056

GGTACCTTCGGTGCCCGAGTTGTARTTTGCAGAGGGCARCTTTGGCGCCGTTCCTTGTCT 1079

EFLES B ERER BEER EPEELTIE E EP R I B B BT B e
GGTACCTTCGGTGCCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCT 454996

ATGTTCCTTGGAACA 1094

FEETERERITELRL Y
ATGTTCCTTGGAACA 454981

IEETTLlLiﬁf Saccharomyces cerevisiae

TP. Ho Chi Minh, ngay 03 thdng 03 ndm 2014
TRUONGPHONG

TS BS Pham Hung Véan
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CONG TY TNHH DICH VU VA THUONG MAI NAM KHOA

793/58 Tran Xuan Soan, P. Tan Hung, Q.7, TP. H6 Chi Minh, Viét Nam
Phone: (08)37715818; (08)37752252 Fax: (08)37750583; (08)37752250
Email: phhvan.nkbiotek@gmail.com  Email: namkhoa.biotek@gmail.com

SO 9001:2008 WHO GMP/GLP ISO 13485

S6:  103/2014/DVVS
KET QUA THi NGHIEM

THONG TIN VE MAU THU

Noi gdi méu: Pham Thi Hong Hai

Mau thit: Mau nim PGA3

Yéu cdu: Dinh danh bang phwong phap giai trinh ty gen 28S

PHUONG PHAP THUC HIEN
B Giai trinh tu gen 28S rRNA va tra ciru trén BLAST SEARCH

Két qua

GRAM SAB
Két qua giai trinh tw gen 16S
GTGAAATTGTTGAAAGGGAAGGGCATTTGATCAGACATGGTGTTTCGTGCTTCTTGCTCC
TTGTGGGCGGGGAGACTCACACGGTTCACTGGGCCAACATCAGTTTTGGCAGCAGGATAA |
AACTTTGGGAACGTAGCTTTCTTCGGGAAGTATTATAGCCCTTGGCAATACTGCTAGCCG |
GGATTGAGGACTGCGCATTTATGCAAGGATGTTGGCTTAATGGTTAAATGCCGCCCGTCT
TGAAACACGGACCAAGGAGTC

PGA3-F_E12_20140303-gttdv

e il TAMREE ERAD oo UYL TARE) R,

TTTCGTGCT TCTTGCTCCT TGTGGGCGGG GAGACTCAC CATC AGTTTIGGCA

.. G OIS G B ;Tmm L.
ACTTTGGGAA CGTAGCTTTC GGCAAT

GCTAGCCGG GATTGAGE.

TGCGCATTTA T TG TIGG T GGTTABATGC CGCCCGTCTT GmCACGGA CC GGAGTC A

Két qua tra ciru trén BLAST SEARCH
EGBBQDZZE Saccharomycodes |ludwigii strain NRRL ¥-12793 265 riboso.. 5=477 E=3.8e-131 |

Color kKey for alignment scores
<40 40-50 50-80 £20-200 >=200

I i I | | |
1 50 100 150 200 250

Query
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Max Total Quey E
scare scoie Cover value

uene 477 47 100% 4et31 99% JOBSSOZ5T

Description Ident Accessmn

|
{
|
(

yicodes lndeiaii shrain NREL v-12793 165 dbosomal RiA gene parbal et

1«;

\U Saccharomyeades ludwiaiiisolate 72 268 ribosomal RNA gene, parial sequence 60 460 9% 4e12 99% JASB04011
Saccharomycodes ludwigii strain NRRL Y-12793 26S ribosomal RNA gene, partial sequence

Sequence ID: gbjJQ689025.1|Length: 3279Number of Matches: 1
Related Information
Range 1: 342 to 602GenBankGraphicsiext MatchPrevious Match

Alignment statistics for match #1
Score Expect Identities Gaps Strand

477 bits(258) 4e-131 260/261(99%) 0/261(0%) Plus/Plus

Query 1 GTGAAATTGTTGARAGGGAAGGGCATTTGATCAGACATGGTGTTTCGTGCTICTTGCTCC 60

AR R RN R R AR AR R R R RN RN RN A R AR AR AR R RA AR
Sbjct 342 GTGARATTGTTGAAAGGGAAGGGCATTTGATCAGACATGGTGTTTCGTGCTTCTTGCTCC 401

Query 61 TTGTGGGECGGEGAGACTCACACGGTTCACTGGGCCAACATCAGTETTGGCAGCAGGATAA 120
FLL BT R ERE B R L L R R BLE DB L T R b
Sbjct 402 TTGTGGGCGGGGAGACTCACACGGTTCACTGGGCCAACATCAGTTTTGGCAGCAGGATAA 461

Query 121 AACTTTGGGAACGTAGCTITCTTCGGGAAGTATTATAGCCCTTGGCAATACTGCTAGCCG 180
COLLEEET PR e b b bbb e
Sbijct 462 AACTTTGGGAACGTAGCTTTCTTCGGGAAGTGTTATAGCCCTTGGCAARTACTGCTAGCCG 521

Query 181 GGATTGAGGACTGCGCATTTATGCAAGGATGTTGGCTTAATGGTTARATGCCGCCCGTCT 240

FEVEEEECCEVEUREEEE PEREVRE B BEE R0 L0 BER BRLEER BELELL FLL EREY FED
Sbjct 522 GGATTGAGGACTGCGCATTTATGCAAGGATGTTGGCTTAATGGT TARATGCCGCCCGTCT 581
0 n -

Query 241 TGAAACACGGACCAAGGAGTC 261

FEVE BET BEY BEVEERYEER
Sbijct 582 TGAAACACGGACCAAGGAGTC 602

KET LUAN Saccharomycodes ludwigii
TP. Ho Chi Mmh, ngay 05 thing 03 nam 2014

TS. BS Pham Hung Van
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~ ; i “ -
CONG TY TNHH DICH VU VA THUONG MAI NAM KHOA

793/58 Tran Xuan Soan, P. Tan Hwng, Q.7, TP. H6 Chi Minh, Viét Nam
Phone: (08)37715818; (08)37752252 Fax: (08)37750583; (08)37752250
Email: phhvan.nkbiotek@gmail.com  Email: namkhoa.biotek@gmail.com

SO 9001:2008 WHO GMP/GLP ISO 13485

S6:  370/2014/DVVS

KET QUA THi NGHIEM
THONG TIN VE MAU THU
Noi géi mau: PHAM THI HONG HAI
Mau thi: Miu 2.10
Yéu cau: Dinh danh bang phwong phap giai trinh ty gen 28S
PHUONG PHAP THUC HIEN
B> Giai trinh tw gen 28S rRNA va tra ctru trén BLAST SEARCH
Két qua
- > b
W,
adk .., Z »f‘ ‘ ‘
T e ’
: & o
-8 s
. ; ‘; .
s e
..
: peaRal e °
SAB Gram
Két qua giai trinh tir gen 28S

AAAAAAATATATTTTTTCTTCGTTAAGGTACAAATATAAAAGAGATTAAAACTTTAGTTA
TTTTTCTTTCCTAATTTCTTTTTCTATCAAACAAAGTGGTAAAACCTATTACGTTCAATAG
AAAAAAAATGAAAAAAAGGTATAGAAAAATAATTCCAATCTTCCTTTTGTTTTCACCAAT
CGATTTCAAACTAAATTTATTTTTAAAAAAAAACAAATTTTCGTTCAACACCTCATCAAAA
ATATTTAAAAA

| 371-54_H03_20140620-gtt

S—— YT ——
TGCTTTGGAA ATCCCTACCT GATTTGAGET TAARAG AGTGCTGTGC AAAAMMATAT ATTTTTTCTT C

1 GTTAAGGTA CARATATAAA AGAGATTAAA
w0 o OO 0 OO AR AR O L
o oD e RO 0 st 0t oo tnn ahhon il iR

CC. TTTCACCAAT CGA' AdD CTARA T TTTT: A2ACAMATTT TCGTTCAACA C ATTTAAR

AATTCCAATC TTCI T CTCATCAARZ AAT.

Két qua tra ciru trén BLAST SEARCH

IK.J582356 Schizosaccharomyces pombe strain BY-10 internal transcr.. 8=433 E=4.7e-118 I

Color key for alignment scores
40-50 50-80 20-200 >=200

Query

l
250
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%
o

Description

Max Total Query E
score score | cover  value

\
dent  Accession |

i

ces pombe shrain BY-10 infenal ranseribed spacer 1, parial saquence: 58! 433 433 100% 5e-118 98% KJ562356.1 ’
Schizosaccharomyces pombe strain BY-10 internal transcribed spacer 1, partial sequence;
5.8S ribosomal RNA gene, complete sequence; and internal transcribed spacer 2, partial
sequence

Sequence ID: gb|KJ562356.1|Length: 844Number of Matches: 1
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PHU LUC 21. PHAN TICH ACID ACETIC VA ACID LACTIC TRONG THI
NGHIEM LEN MEN CO BO SUNG NAM MEN

VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Péc lip - Ty do - Hanh phic
VIEN NGHIEN CUU
KHOA HOC TAY NGUYEN

Da Lat, ngay 31 thang 12 nam 2014
KET QUA PHANTICH

S6 heong mau: 18 mau.
Chi tiéu phan tich: Dinh lugng acid lactic va acid axetic (mg/g).
Phwong phap: HPLC.
Ngay tra két qua: 31/12/2014
Két qua phén tich:

STT Miu Acid lactic (mg/g) | Acid axetic (mg/g)
| NMI1 30,46 16,80
2 NM2 2770 16,50
3 NM3 30,20 16,30
-4 NM4 25,59 15,63
5 NM5 30,50 15,86
6 NM6 27,48 16,12
7 NM7 29,88 15,45
8 NM38 21,71 15,30
9 NM9 29,90 15,39
10 NMIO 25,54 14,00
11 NMI1 30,65 13,90
12 NMI12 27,60 13,10
13 NMI13 30,40 14,50
14 NM14 24,49 14,33
15 NMI15 30,20 14,28
16 NMI16 25,45 14,35
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17 NM17 28,95 . 14,39

18 NM18 27,08 14,40

Thoi han luu mau: 15 ngay.
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PHU LUC 22. PHAN TICH ACID ACETIC VA ACID LACTIC TRONG THI
NGHIEM LEN MEN CO EP HAT

VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Poc lip - T do - Hanh phiic
VIEN NGHIEN €U
KHOA HQC TAY NGUYEN

Pa Lat, ngay 31 thang 12 ndm 2014
KET QUA PHAN TICH

S6 lwong mdu: 18 mau.

Chi tiéu phdn tich: Pinh lugng acid lactic va acid axetic (mg/g).
Phuong phap: HPLC.

Ngay tra két qua: 31/12/2014

Két qua phan tich:

STT MAu Acid lactic (mg/g) | Acid axetic (mg/g)
1 El 23,30 12,00
2 E2 24,03 7.10
3 E3 25,03 5,10
4 E4 27,80 3,22
5 ES5 20,30 4.80
6 E6 20,09 5,10
7 E7 23,00 11,98
8 E8 24,00 6,89
9 E9 25,30 5,16
10 E10 26,99 3.19
1 Ell 19,87 4,50
| E12 19,90 5,40
13 El13 23,70 12,20
14 El4 24,09 7,46
15 El5 24,79 518
16 El6 27,80 3,28
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17

E17

4,98

18

E18

4,89

Thoi han luu méu: 15 ngay.
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PHU LUC 23. PHAN TICH ACID ACETIC VA ACID LACTIC TRONG THI

NGHIEM SAY
VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pégc 1ap - Ty do - Hanh phiic

VIEN NGHIEN CUU _
KHOA HQC TAY NGUYEN

Pa Lat, ngay 31 thang 12 nam 2014

KET QUA PHAN TiCH

So lirong mau: 54 mau,

Chi tiéu phan tich: Dinh luong acid lactic va acid axetic (mg/g),
Phuwong phap: HPLC,

Ngay tra két qua: 31/12/2014

Két qua phan tich:

STT Mau Acid lactic (mg/g) Acid axetic (mg/g)
1 S1 24.70 15.60
2 S2 23.40 14.50
3 S3 23.20 15.40
) S4 24.84 5.50
5 S5 22.60 5.80
6 S6 22.20 5.30
7 S7 22.87 5.00
8 S8 23.46 6.00
9 S9 22.08 5.80
10 S10 22.20 6.70
11 S11 22.10 6.60
12 S12 21.70 7.10
13 S13 20.80 4.80
14 S14 20.90 4.70
15 S15 21.00 4.20
16 S16 20.60 5.30
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17 S17 20.60 5.40
18 S18 21.00 5.20
19 S19 23.10 18.00
20 S20 22.30 17.50
21 S21 22.50 17.70
22 S22 23.10 9.70
23 S23 22.80 10.00
24 S24 22.60 9.34
25 S25 22.30 6.60
26 S26 22.50 6.00
27 S27 22.40 5.40
28 S28 23.00 5.40
29 S29 23.10 5.90
30 S30 23.20 5.70
31 S31 23.70 5.10
32 S32 23.30 5.60
33 S33 23.20 5.30
34 S34 22.80 5.30
35 S35 22.50 5.60
36 S36 22.32 5.50
37 S37 24.20 16.90
38 S38 24.70 16.60
39 S39 24.10 16.50
40 S40 23.00 13.60
41 S41 22.20 13.90
42 S42 22.70 14.20
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43 S43 25.90 10.60
e S44 25.60 10.00
45 S45 26.00 10.70
46 S46 20.05 13.10
47 S47 20.00 13.50
48 S48 20.07 12.80
49 S49 18.10 11.80
50 S50 19.00 11.70
51 S51 18.50 12.30
52 S52 19.70 13.20
53 S53 20.50 12.90
54 S54 19.80 13.00

Thoi han lweu mau: 15 ngay,

TRUONG

Nguyén Hiru Toan Phan
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PHU LUC 24. PHAN TICH ACID ACETIC VA ACID LACTIC TRONG THI

NGHIEM PHOI
VIEN HANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pjc 13p - Ty do - Hanh phiic

VIEN NGHIEN CUU
KHOA HOC TAY NGUYEN

Da Lat, ngay 31 thang 12 nam 2014

KET QUA PHAN TICH

S6 luong mau: 27 mau,

Chi tiéu phan tich: DPinh lugng acid lactic va acid axetic (mg/g),
Phirong phap: HPLC,

Ngay tra két qua: 31/12/2014

Két qua phan tich:

STT Miu Acid lactic (mg/g) Acid axetic (mg/g)
1 P1 22.43 16.20
2 P2 22.78 14.28
3 P3 22.08 16.00
4 P4 20.40 14.28
5 P5 20.50 12.56
6 P6 20.33 14.00
7 P7 20.00 12.70
8 P8 20.10 13.12
9 P9 20.00 12.67
10 P10 20.43 15.18
11 P11 20.14 13.51
12 P12 20.49 15.22
13 P13 20.40 11.05
14 P14 20.06 12.32
15 P15 20.56 11.18
16 P16 19.03 11.43
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17 P17 19.04 11.23
18 P18 19.56 11.60
19 P19 17.77 10.15
20 P20 17.07 1212
21 P21 17.65 13.07
22 P22 17.70 12.15
23 P23 17.84 12.81
24 P24 17.48 13.15
25 P25 16.78 9.19
26 P26 16.90 9.07
27 PZ] 16.63 9.00

Thoi han luu mau: 15 ngay,
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PHU LUC 25. CAC CHI TIEU VE NANG SUAT THU HOACH QUA CUA VUON CA CAO

Bing 1. C4c chi tiéu vé ning suét thu hoach qua ciia vudn ca cao trong trén dat FRr ¢ Di Linh, Lam Ddng, nam 2012

Loai Tong trong Tong trong Tong kg Ty I¢ hat ] .
Lwong phan . H¢ so thu hoi hat
phan ] Sotrdi/ha  lweng trai twoi lwong hat wot hat kho khé/ hat twoi
) kali (kg/ha) ca cao khé
kali (kg/ha) (kg/ha) (kg/ha) (%)
(1) (2) ©) (4) () (6) (7)=(6)/(5) (8)=(6)/(4)
160 38.514 9.979 2.116 880 41,81 8,82
160 34.010 9.125 1.934 803 41,81 8,80
160 33.004 9.613 2.038 847 41,81 8,81
260 29.386 11.522 2.443 1.019 41,81 8,84
260 33.102 11.688 2.478 1.034 41,81 8,85
260 30.286 11.855 2.513 1.049 41,81 8,85
360 39.651 13.006 2.887 1.208 41,81 9,29
360 36.115 14.193 3.151 1.320 41,81 9,30
KClI 360 42.627 14.331 3.181 1.333 41,81 9,30
460 34.094 12.615 2.763 1.155 41,81 9,16
460 44.428 13.560 2.970 1.243 41,81 9,17
460 37.697 14.269 3.125 1.309 41,81 9,17
560 40.289 12.557 2.763 1.155 41,81 9,20
560 25.751 12.205 2.685 1.122 41,81 9,19
560 85.106 13.381 2.944 1.232 41,81 9,21
660 24.649 11.216 2.400 1.001 41,81 8,92
660 24.780 11.337 2.426 1.012 41,81 8,93
660 29.871 11.579 2.478 1.034 41,81 8,93
160 25.938 10.491 2.245 935 41,81 8,91
160 31.885 10.733 2.297 957 41,81 8,92
160 28.705 10.853 2.323 968 41,81 8,92
260 31.587 11.616 2.556 1.067 41,81 9,19
260 25.173 11.852 2.607 1.089 41,81 9,19
260 30.508 11.734 2.581 1.078 41,81 9,19
360 27.330 14.535 3.125 1.309 41,81 9,01
360 52.940 14.655 3.151 1.320 41,81 9,01
KNOs 360 39.725 14,776 3.177 1.331 41,81 9,01
460 22.902 14.361 3.073 1.287 41,81 8,96
460 54.007 14.119 3.021 1.265 41,81 8,96
460 48.825 13.756 2.944 1.232 41,81 8,96
560 25.671 12.032 2.659 1.111 41,81 9,23
560 44,580 12.266 2.711 1.133 41,81 9,24
560 32.181 12.501 2.763 1.155 41,81 9,24
660 29.444 11.390 2.426 1.012 41,81 8,88
660 31.850 11.755 2.504 1.045 41,81 8,89
660 35.825 11.998 2.556 1.067 41,81 8,89
160 45.422 11.903 2.654 1.109 41,81 9,32
160 28.915 11.133 2.483 1.036 41,81 9,31
160 35.138 11.228 2.504 1.045 41,81 9,31
260 32.158 12.149 2.685 1.122 41,81 9,24
260 35.006 12.501 2.763 1.155 41,81 9,24
260 44,478 12.852 2.840 1.188 41,81 9,24
360 37.887 16.341 3.513 1474 41,81 9,02
360 41.818 16.461 3.539 1.485 41,81 9,02
K,SOy, 360 37.188 16.341 3.513 1474 41,81 9,02
460 33.274 14.896 3.203 1.342 41,81 9,01
460 42.263 15.257 3.280 1.375 41,81 9,01
460 33.228 15.498 3.332 1.397 41,81 9,01
560 41.267 13.451 2.892 1.210 41,81 9,00
560 37.075 14.053 3.021 1.265 41,81 9,00
560 39.862 14.535 3.125 1.309 41,81 9,01
660 29.575 12.910 2.840 1.188 41,81 9,20
660 36.238 12.557 2.763 1.155 41,81 9,20
660 28.818 12.322 2.711 1.133 41,81 9,19

Téng cong 1.942.046 689.845 149.675 62.579 41,81 9,07
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Bing 2. C4c chi tiéu vé ning suét thu hoach qua ciia vuon ca cao trong trén dat FRr ¢ Di Linh, Lam Ddng, nim 2013

Loai Tong trong Tong trong ] Ty 18 hat ] .
Lwong phan . Tong kg hat khé H¢ so thu hoi
phan ] So tréi/ha  lweng trai twoi lwong hat wot khé/ hat twoi
) kali (kg/ha) (kg/ha) hat ca cao kho
kali (kg/ha) (kg/ha) %
1) (2) 3) (4) () (6) (7)=(6)/(5) (8)=(6)/(4))
160 24.782 8.052 1.715 748 43,11 9,29
160 24.109 7.323 1.560 682 43,11 9,31
160 26.997 7.930 1.689 737 43,11 9,29
260 24.556 8.501 1.870 814 43,11 9,57
260 26.837 8.501 1.870 814 43,11 9,57
260 26.124 8.148 1.793 781 43,11 9,58
360 35.126 15.079 3.242 1.397 43,11 9,26
360 34.512 13.514 2.906 1.254 43,11 9,28
KCI 360 37.911 13.876 2.983 1.287 43,11 9,28
460 35.516 13.394 2.880 1.243 43,11 9,28
460 32.006 13.394 2.880 1.243 43,11 9,28
460 26.828 8.699 1.870 814 43,11 9,36
560 28.962 11.258 2.466 1.067 43,11 9,48
560 42.531 14.331 3.139 1.353 43,11 9,44
560 47.490 14.095 3.087 1.331 43,11 9,44
660 27.728 10.619 2.336 1.012 43,11 9,53
660 21.736 9.325 2.051 891 43,11 9,56
660 36.263 14.737 3.242 1.397 43,11 9,48
160 24.308 10.407 2.310 1.001 43,11 9,62
160 48.582 10.640 2.362 1.023 43,11 9,61
160 31.347 11.106 2.466 1.067 43,11 9,61
260 42.606 12.795 2.802 1.210 43,11 9,46
260 30.242 11.377 2.491 1.078 43,11 9,48
260 35.052 13.977 3.061 1.320 43,11 9,44
360 47.996 18.704 4.096 1.760 43,11 9,41
360 53.382 19.531 4.277 1.837 43,11 9,41
KNO; 360 76.818 22.604 4.950 2.123 43,11 9,39
460 63.850 18.450 3.967 1.705 43,11 9,24
460 58.287 19.052 4.096 1.760 43,11 9,24
460 50.719 17.367 3.734 1.606 43,11 9,25
560 45.194 16.644 3.579 1.540 43,11 9,25
560 51.395 17.607 3.786 1.628 43,11 9,25
560 49.277 15.561 3.346 1.441 43,11 9,26
660 32.736 15.561 3.346 1.441 43,11 9,26
660 45.478 15.200 3.268 1.408 43,11 9,26
660 37.499 14.477 3.113 1.342 43,11 9,27
160 30.068 12.005 2.569 1.111 43,11 9,25
160 39.545 13.215 2.828 1.221 43,11 9,24
160 57.065 14.787 3.164 1.364 43,11 9,22
260 31.016 13.033 2.802 1.210 43,11 9,28
260 30.680 13.514 2.906 1.254 43,11 9,28
260 44517 17.607 3.786 1.628 43,11 9,25
360 46.925 20.042 4.329 1.859 43,11 9,28
360 58.682 22.439 4.847 2.079 43,11 9,27
K,SO, 360 57.104 22.319 4.821 2.068 43,11 9,27
460 53.908 18.196 3.967 1.705 43,11 9,37
460 62.434 21.164 4.614 1.980 43,11 9,36
460 57.701 20.571 4.484 1.925 43,11 9,36
560 43.756 12.558 2.750 1.188 43,11 9,46
560 43.130 15.986 3.501 1.507 43,11 9,43
560 46.407 17.995 3.941 1.694 43,11 9,41
660 32.405 12.913 2.828 1.221 43,11 9,46
660 45.990 14.331 3.139 1.353 43,11 9,44
660 49.498 17.286 3.786 1.628 43,11 9,42

Téng cong 2.215.611 781.798 169.688 73.150 43,11 9,36
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Bang 3. Céc chi tidu vé nang suét thu hoach qua cia vuron ca cao trong trén dat Ach ¢ Trang Bom, Bong Nai nam 2012

Loai Lwong Téng trong Téng trong Tong trong lwong Tyléhat  Heé so thu hoi
phan phankali  Sé trai/ha  lwong trai twoi lwong hat wot hat kho khé/hat hat ca cao
Kali (kg/ha) (kg/ha) (kg/ha) (kg/ha) twoi (%) kho
) (2) 3) 4) (5) (6) (N=(6)I((5))  (8)=(6)/(4))
160 25.391 7.028 1.680 704 41,92 10,02
160 27.475 8.345 1.995 836 41,92 10,02
160 18.145 4.722 1.128 473 41,92 10,02
260 24.664 9.669 2.204 924 41,92 9,56
260 22.147 6.216 1.417 594 41,92 9,56
260 25.607 7.597 1.732 726 41,92 9,56
360 43.545 13.620 3.228 1353 41,92 9,93
360 38.113 12.291 2.913 1221 41,92 9,93
KClI 360 36.388 11.295 2.677 1122 41,92 9,93
460 40.568 13.435 3.097 1298 41,92 9,66
460 32.040 11.613 2.677 1122 41,92 9,66
460 41.528 13.663 3.149 1320 41,92 9,66
560 44.131 12.950 2.966 1243 41,92 9,60
560 35.476 12.606 2.887 1210 41,92 9,60
560 36.226 12.606 2.887 1210 41,92 9,60
660 35.342 11.899 2.808 1177 41,92 9,89
660 35.604 11.343 2.677 1122 41,92 9,89
660 44.308 11.899 2.808 1177 41,92 9,89
160 16.859 6.227 1.470 616 41,92 9,89
160 16.134 6.783 1.601 671 41,92 9,89
160 14.861 5.782 1.365 572 41,92 9,89
260 23.882 8.022 1.837 770 41,92 9,60
260 36.386 9.512 2.178 913 41,92 9,60
260 22.278 9.168 2.099 880 41,92 9,60
360 32.241 11.981 2.756 1155 41,92 9,64
360 44.361 13.692 3.149 1320 41,92 9,64
KNO; 360 31.465 12.779 2.939 1232 41,92 9,64
460 29.762 13.010 3.044 1276 41,92 9,81
460 34.666 14.243 3.333 1397 41,92 9,81
460 39.905 15.141 3.543 1485 41,92 9,81
560 56.899 12.619 2.966 1243 41,92 9,85
560 38.710 12.731 2.992 1254 41,92 9,85
560 43.395 12.173 2.861 1199 41,92 9,85
660 28.326 10.244 2.336 979 41,92 9,56
660 64.886 11.280 2.572 1078 41,92 9,56
660 30.553 13.237 3.018 1265 41,92 9,56
160 20.607 8.896 2.099 880 41,92 9,89
160 21.501 7.895 1.863 781 41,92 9,89
160 25.551 8.563 2.021 847 41,92 9,89
260 30.474 9.675 2.283 957 41,92 9,89
260 41.353 9.786 2.309 968 41,92 9,89
260 27.877 9.786 2.309 968 41,92 9,89
360 46.661 12.262 2.808 1177 41,92 9,60
360 45.200 13.867 3.175 1331 41,92 9,60
K,SOy, 360 38.004 13.179 3.018 1265 41,92 9,60
460 49.290 15.974 3.674 1540 41,92 9,64
460 56.143 16.317 3.753 1573 41,92 9,64
460 49.343 17.914 4.120 1727 41,92 9,64
560 38.461 13.179 3.018 1265 41,92 9,60
560 38.877 16.273 3.727 1562 41,92 9,60
560 82.264 11.460 2.624 1100 41,92 9,60
660 28.971 11.009 2.598 1089 41,92 9,89
660 50.981 11.787 2.782 1166 41,92 9,89
660 37.177 12.343 2.913 1221 41,92 9,89

Téng cong 1.941.002 611.586 142.083 59.554 41.92 9.74




Bing 4. C4c chi tiéu vé nang suit thu hoach qua ctia vidn ca cao trong trén dat Ach ¢ Trang Bom, Dong Nai nim 2013
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Téng trong Téng trong . Tyléhat  Héso thu
, Tong kg hat kho .
Loai phéan kali  Lwong phan kali (kg/ha)  So trai/ha lwong trai twoi  lwong hat wot kg/ha) khé/ hat hoi hat ca
(kg/ha) (kg/ha) (kg twoi % cao kho

1) ) (©) (4) (5) (6) (N=(6)((5)) (8)=(6)/(4))
160 11.461 6.015 1.359 583 42,89 9,69
160 19.754 5.674 1.282 550 42,89 9,69
160 27.114 5.447 1.231 528 42,89 9,69
260 22.183 6.862 1.565 671 42,89 9,78
260 28.574 6.637 1.513 649 42,89 9,78
260 21.480 6.525 1.488 638 42,89 9,78
360 19.426 7.570 1.718 737 42,89 9,74
360 27.073 7.457 1.693 726 42,89 9,74
KCl 360 16.033 7.118 1.616 693 42,89 9,74
460 29.607 12.769 3.001 1287 42,89 10,08
460 29.668 11.678 2.744 1177 42,89 10,08
460 25.743 11.569 2.719 1166 42,89 10,08
560 23.207 10.389 2.462 1056 42,89 10,16
560 28.179 10.173 2.411 1034 42,89 10,16
560 21.346 9.956 2.360 1012 42,89 10,16
660 27.006 8.803 2.077 891 42,89 10,12
660 22.077 8.368 1.975 847 42,89 10,12
660 22.652 8.260 1.949 836 42,89 10,12
160 17.523 7.649 1.744 748 42,89 9,78
160 24.184 5.962 1.359 583 42,89 9,78
160 10.661 5.625 1.282 550 42,89 9,78
260 13.261 6.666 1.513 649 42,89 9,74
260 16.595 6.553 1.488 638 42,89 9,74
260 15.392 6.214 1.411 605 42,89 9,74
360 21.325 7.544 1.795 770 42,89 10,21
360 27.631 7.436 1.770 759 42,89 10,21
KNO3 360 17.519 7.328 1.744 748 42,89 10,21
460 39.744 12.769 2.950 1265 42,89 9,91
460 26.399 12.991 3.001 1287 42,89 9,91
460 37.104 13.102 3.026 1298 42,89 9,91
560 28.042 10.977 2.590 1111 42,89 10,12
560 23.106 9.890 2.334 1001 42,89 10,12
560 25.442 9.998 2.360 1012 42,89 10,12
660 30.381 10.214 2.308 990 42,89 9,69
660 23.924 8.852 2.001 858 42,89 9,69
660 27.886 8.512 1.924 825 42,89 9,69
160 18.221 6.897 1.641 704 42,89 10,21
160 23.165 7.220 1.718 737 42,89 10,21
160 16.372 7.759 1.847 792 42,89 10,21
260 46.804 7.359 1.744 748 42,89 10,16
260 16.648 7.575 1.795 770 42,89 10,16
260 17.030 7.792 1.847 792 42,89 10,16
360 22.537 8.736 2.001 858 42,89 9,82
360 22.154 8.960 2.052 880 42,89 9,82
K,SO, 360 27.617 9.296 2.129 913 42,89 9,82
460 46.613 14.625 3.437 1474 42,89 10,08
460 37.250 14.516 3.411 1463 42,89 10,08
460 53.491 14.734 3.462 1485 42,89 10,08
560 29.254 12.988 3.052 1309 42,89 10,08
560 30.872 13.315 3.129 1342 42,89 10,08
560 34.658 13.643 3.206 1375 42,89 10,08
660 20.243 9.097 2.129 913 42,89 10,04
660 20.811 9.317 2.180 935 42,89 10,04
660 26.415 9.536 2.231 957 42,89 10,04
1.358.857 492.917 114.775 49.225 42.89 9.90

Toéng céng




