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LOI CAM ON
Trong qua trinh thyc hién ludn &n, t61 da nhan dugc sy quan tam tao diéu kién,
chi bao, gitip d& cua thay co, gia dinh va ban bé. Vi long biét on chan thanh nhat, cho
phép toi xin duoc giri 10i cam on dén:
Ban Giam hiéu Truong Dai Hoc Nong Lam Tp. H6 Chi Minh da tao diéu kién

cho t61 dugc hoc tap va nghién ctru tai truong.

Ban Giam hiéu Truong Pai Hoc Cong nghiép Thyc pham Tp. HO6 Chi Minh,
Ban chu nhiém khoa Thuy san da hd trg, tao diéu kién vé thoi gian dé toi co thé hoc

tap va hoan thanh luan an.

Ban Chu nhiém B mon va Quy théy co trong khoa Khoa hoc Sinh hoc, Quy
théy c6 bo mon Bao vé thyc vat Truong Pai hoc Nong Lam Tp. HO Chi Minh d3 tao
diéu kién thuan loi cho toi trong sudt qua trinh hoc tdp va nghién ctru tai phong thi

nghiém.

TS. V& Thi Thu Oanh, B mon Bao vé thue vat va PGS. TS. Tran Thi Lé Minh,
khoa Khoa hoc Sinh hoc Truong Pai hoc Nong Lam Tp. Ho Chi Minh di tan tinh

hudng dan, gitp do va hd tro toi trong subt thoi gian thyc hién luan an nay.

Xin giri 16i biét on chan thanh nhat t6i Ba, Me d3 ludn lo ling, c¢b vii, tng hod

tinh than cho con trong subt thoi gian hoc tap va hoan thanh luén an.

Xin giri 161 cam on dén tat ca ban bé va anh chi em d6ng nghiép da hd tro toi

trong thoi gian hoc tap va hoan thanh luan an.
Tp. Thu btrc, thang 04 nam 2022

Nghién ctru sinh

Nguyén Thi My Lé



LOI CAM DOAN

To1 xin cam doan day la cong trinh nghién ctru cua téi duoc thuc hién duoi su
huéng dan cua TS. VO Thi Thu Oanh va PGS. TS. Tran Thi Lé Minh tai truong Pai
Hoc Nong Lam Tp. HO Chi Minh. Sé liéu, két qua néu trong ludn an 1a trung thuc da
dugc cong bd trong cac tap chi, hdi nghi khoa hoc béi tac gia, nhém tac gid, cong tac

vién va chua dugc ai cong bo.

Tac gid luan an

Nguyén Thi My Lé
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TOM TAT

Luan an “Nghién ctru kha nang e ché vi khuan Xanthomonas sp. giy bénh loét
trén cdy chanh ctia cao chiét phan doan tir ciy Giao (Euphorbia tirucalli L.)” dugc tién
hanh tir thang 7/2017 dén thang 6/2021. Luan 4n nghién ctru cac ndi dung tuln tu tir
xac dinh loai vi khuan Xanthomonas sp. gdy bénh loét trén cdy chanh khong hat
(Citrus latifolia) va chanh gidy (Citrus aurantiifolia) theo phuong phap truyén thong
dua trén dac diém hinh thai c¢6 kiém chung theo quy trinh Koch’s sau phan 1ap; tién
hanh cac dic diém sinh hoa va sir dung k¥ thuat phan tir dua trén trinh ty cac vung
gene 16S tDNA, hrpW, pthA dé so sanh; xac dinh c4c nhém hop chit, ham luong hoat
chét c6 trong cao chiét tir cdy giao; xac dinh nong d6 va danh gia hiéu qua e ché vi
khuan Xanthomonas sp. cua dich chiét tir cdy giao trong diéu kién in vitro, nha ludi va

ngoai dong.

Bay muoi 1im mau phan l4p tir vét bénh loét trén 14, canh va qua chanh trong tai
Bén Lirc, Thanh Hoa va Bic Hué tinh Long An déu c6 cac dic diém hinh thai, dic
diém sinh hoa cua loai vi khuan Xanthomonas axonopodis pv. citri (X. axonopodis
pv.citri). Trinh tu ving gene 16S rDNA ctia 9 miu phan 1ap Xanthomonas axonopodis
trong nghién ctru c¢6 do twong dong cao tir 94 + 99%:; ving gene hrpW va pthA tuong
ddéng 100% véi loai vi khuan X. axonopodis pv. citri trén co so dit liéu Genebank véi
hé s6 bootstrap 1.000 1an lap lai. Trinh tu 3 ving gen cta vi khuan X. axonopodis pv.

citri trong nghién ctru da dugc dua vao co s¢ dir liéu Genebank.

Cao phan doan ethyl acetate (EA) tir dich chiét cdy giao c6 su hién dién cta cac
nhém hop chét alkaloid, flavonoid, tannin, terpenoid nhiéu nhat va khong c6 sy hién
dién ctia nhém saponin. Ham luwong phenolic va flavonoid thu dugc trong cao chiét EA
1a cao nhat trong tmg 106,32 mgGAE/g va 450,83 pugQE/g cao chiét. O ndng do
0,75%, kha nang e ché vi khuan X. axonopodis pv. citri ciia cao chiét EA rat cao véi
duong kinh vong vo khudn 16n 17,67mm. Két qua phan 1ap cac hop chét trong cao
phan doan EA cho thiy c6 su hién dién cua cac chét scopoletin, gallic acid va piperic
acid v6i ham luong lan luot 21,81 mg/g cao chiét, 14,86 mg/g cao chiét va 13,52 mg/g
cao chiét va déu co hoat tinh trc ché vi khuan X. axonopodis pv. citri giy bénh loét trén
cay chanh. Trong d6, hop chét piperic acid 1a mot chat méi thu nhan dugc trong dich
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chiét tir cdy giao & Binh Thuan. Trong diéu kién nha ludi, nghiém thirc xir 1y dich chiét
cao EA nong do 1,0% e ché tdt su lan truyén cta vi khuin X. axonopodis trong té bao
thuc vat, v4i kich thudc vét bénh nho nhat 0,91 mm, nhé hon so véi dbi ching 1,9 mm
va hiéu qua giam bénh dat cao nhat 67,84% sau 3 lan xir y. Ngoai dong, st dung dich
chiét EA & néng d6 1,25% dé trir bénh loét trén cay chanh cho hi€u qua giam bénh trén

14 13 63,75%, trén qua 13 61,29% va hiéu qua kéo dai dén 21 ngay sau xur 1y.

Tw khéa: Bénh loét, Cay giao, Chanh khong hat, Dich chiét, Xanthomonas

axonopodis pv. citri.
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SUMMARY

The dissertation “Research on inhibition capacity of Euphorbia tirucalli fraction
extract against Xanthomonas sp. causing citrus canker on lime trees” was conducted
from July 2017 to June 2021. The research contents of the dissertation include
identification of Xanthomonas sp. causing citrus canker disease on Persian lime
(Citrus latifolia) and Key lime (Citrus aurantiifolia) using traditional method based on
verified morphological characteristics in accordance with Koch's postulates;
determination of biochemical characteristics of the bacterial species and comparison of
biochemical characteristics by 16S rDNA, hrpW, pthA gene-based molecular
technique; determination of compound groups, content of active ingredient in
Euphorbia tirucalli extract; determination of inhibitory concentrations and evaluation
of inhibitory effect againts Xanthomonas sp. of Euphorbia tirucalli extracts under in

vitro, greenhouse and natural conditions.

75 samples isolated from canker sores on leaves, branches and fruits of lemon
trees grown in Ben Luc, Thanh Hoa and Duc Hue (Long An province) all showed the
morphological and biochemical characteristics of Xanthomonas axonopodis pv. citri
(X. axonopodis pv. citri). The 16S rDNA gene sequences of nine different isolates
have a high similarity level of 94-99%; the hrpW and pthA gene sequences are
homologous to those of X. axonopodis pv. citri available in GeneBank with bootstrap
values of 1000 repititions.

The ethyl acetate (EA) fraction of Euphorbia tirucalli extract contains alkaloids,
flavonoids, tannins, terpenoids, but not saponins. The phenolic and flavonoid contents
were found in EA extracts at the highest levels of 106,32 mgGAE/g and 450,83
nugQE/g, respectively. At a concentration of 0.75%, the ability to inhibit X. axonopodis
pv. citri of the EA extracts was very high with inhibitory zone diameter of 17.67mm.
Scopoletin, gallic acid, and piperic acid found in the EA fraction had concentrations of
21.81 mg/g, 14.86 mg/g and 13.52 mg/g, respectively, and all had antibacterial activity
against X. axonopodis pv. citri causing canker disease on lime trees. Among those,
piperic acid is a new compound obtained from extracts of Euphorbia tirucalli grown in
Binh Thuan province. Under the greenhouse condition, the experiment with EA extract
at a concentration of 1% showed a good inhibitory effect on X. axonopodis pv. citri
with the smallest disease zone of 0.91mm, smaller than the control sample of 1.9 mm

and the effiency of disease reduction at 67.84% after 3 times of treatment. Under
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natural conditions, using the EA extract at a concentration of 1.25% to control the
cankers in lime revealed a disease reduction of 63.75% in leaf and 61.29% in fruit, and

its effective time was 21 days after treatment.

Tw khéa: Canker disease, Euphorbia tirucalli L., Seedless lemon, Extract,

Xanthomonas axonopodis pv. citri.
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DANH MUC CHU VIET TAT
Chir viét tit Dién giai
AFLP: Amplified Fragment Length Polymorphism (Pa

hinh d6 dai doan cét han ché)

BL: Bén Lic

BLKC: Canh chanh khong hat thu nhan tur Bén Luc
BLKL: La chanh khong hat thu nhan tir Bén Lurc
BLKQ: Qua chanh khong hat thu nhén tir Bén Lirc
BNNPTNT: Bo6 Nong nghiép phat trién néng thon

Bu Cao chiét phan doan butanol tir cdy giao
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MO PAU
Tinh cép thiét ciia ludn an

Bénh loét 1a mot trong nhitng bénh hai nghi€ém trong trén cay c6 mui trong do6 co
ciy chanh, 1am anh huéng dén chét luong va gia tri thuong pham cua qua. Bénh tin
cong cha yéu vao canh, 14 va qua non 1am cho 14 bi bénh dé rung; qua bi bénh xuat
hién nhiing vét nit, ran, xu xi, qua kho, it nudc, bi bién dang va rung sém. Theo théng
ké cua tinh Long An, trong mua kho, bénh loét gay hai trén 14 va qua tr 10 + 15%, vao
mua mua Am do6 cao, dich bénh bung phat manh lam bénh lay lan rat nhanh trén dién

rong va rat kho kiém soat.

Dé phong trir bénh nay, nong dan thuong sir dung hdn hop rat nhiéu loai thude
BVTV hoa hoc dé trir ciing luc véi nhiéu dbi tuong dich hai khac nhau, do d6 hiéu qua
khong cao, mot sb thude c6 o doc cao, thoi gian cach ly dai, phun nhiéu lan/vy, liéu
lugng st dung cao, mdt s6 thudc nam trong danh muc cAm, han ché su dung trén cay
an qua xuat khau, tir 46 dan dén san pham khong an toan, khong dat tiéu chi xuat khau
va lam ting gia tri dau tu. Hién nay, san xuit nong nghiép ¢ nudc ta dang phat trién
theo hudng hiru co nén viéc st dung cac tac nhan sinh hoc, kich khang va thao mdc dé
tao ché pham sinh hoc c¢6 hiéu qua cao, than thién voi moi truong dang 13 hudng
nghién ctru duge quan tdm hang dau trong bién phap sinh hoc nham ting budc thay

thé thudc BVTV hoéa hoc trong nén san xuat nong nghiép hiru co.

Cay giao (Euphorbia tirucalli L.) 1a mét loai thao mdc thudc chi Euphorbia, dugc
sit dung trong y hoc ¢ truyén ciia Viét Nam va cac nudc trén Thé gidi. Qua cac din
liu nghién ctru cho thay, trong ciy giao c6 chira cac nhom hop chét c6 hoat tinh sinh
hoc nhu: alkaloids, phenolic, tannin, flavonoids va terpenoids. Dich chiét tir cay giao
c¢6 kha niang khang nhiéu loai vi khuan Gram (-), Gram (+). Trong y hoc, cdy giao da
duoc biét dén véi cac tinh nang chira bénh nhu: mun coc, ung thu, 1au, viém khdp, hen
suyén, ho, dau tai, dau day than kinh, thép khép, dau rang, ....(Cataluna va ctv, 1999).
Ngoai ra, dich chiét cdy giao con c6 kha niang Gc ché vi khuan X. campestris pv.
campestris; Erwinia carotovora pv. carotovora va Pseudomonas solanacearum gay
bénh trén cay trong (Liror va ctv, 1998). Tuy nhién cho t6i nay, & Viét Nam chua co
nhiéu nghién ctru tng dung dich chiét tir cay giao dé phong trir vi khuan gy bénh cay

trong néng nghiép. Do d6, viéc nghién ctru tng dung dich chiét tir cdy giao dé phong



trir bénh loét trén cdy chanh va cac cay trong khéc 1a diéu can thiét. Trén co s& do,
luan 4n “Nghién ctru kha nang wc ché vi khuan Xanthomonas sp. gay bénh loét trén
cay chanh cua hoat chat chiét xuat tur cay giao (Euphorbia tirucalli L.)”.
Muc tiéu cta luan an

Xéc dinh dugc cau trac hoa hoc, ham lugng ctiia cac nhom hoat chat va danh gia
hi€u qua tc ché vi khuan Xanthomonas axonopodis pv. citri cua cac cao chiét phan
doan chiét xuat tur cay giao, lam co s& dé phat trién ché pham sinh hoc c6 ngudn goc
thdo moc trong quan 1y bénh hai trén cdy cé mui va cac cay trong khac cd cung tac
nhan do vi khuan giy ra.
Y nghia khoa hoc ctia luan an

Tur dich chiét cay giao da xac dinh duoc cu trac va ham luong céac hoat chét

trong cao chiét EA cung cap dir liéu sinh héa cho nghién ciru tao ché pham thao moc.

Luan an xac dinh duoc loai Xanthomonas axonopodis pv. citri theo dac diém hinh
thai, sinh hoa va vung gene chuyén biét rDNA - ITS, ArpW va pthA gop co s& dir ligu
phan tir, cung cép cho cac nha khoa hoc nghién ctru chuyén sau vé loai vi khuan gay
bénh loét trén cay chanh tai Long An, Viét Nam.

Y nghia thyec tién cia ludn an

Két qua xac dinh duoc hiéu qua e ché vi khuan Xanthomonas axonopodis pv.
citri ciia cao chiét EA tir ciy giao di ching minh tinh hiéu qua, tinh kha thi cua cao
chiét EA trong phong trir bénh loét trén cdy chanh tai Long An.

P6i twong nghién ciru cia luin an

Vi khuan Xanthomonas axonopodis pv. citri gdy bénh trén cdy chanh gidy va

chanh khong hat & Long An.

Cao chiét chiét xuét tir cdy giao (Euphorbia tirucalli L.) thu tir Binh Thuan (Phan
Thiét); Pk Nong (Cu Jut) va Tp. H6 Chi Minh (Binh Chanh).
Nhirng dong gop méi cua luan an

Pi xé4c dinh duoc loai vi khuan Xanthomonas axonopodis pv. citri gay bénh loét

trén cay chanh tai Long An. Trinh tu vung 16S rDNA, ArpW va pthA cia 9 MPL

Xanthomonas axonopodis pv. citri da dugc dang ky trén Genebank.



Pi xéc dinh dugc thanh phan hop chat va dinh lugng nhém hop chat phenolic va

flavonoid trong cao chiét tir cay giao.

Pi xac dinh duoc cdu tric va ham luong hop chat gallic acid, scopoletin, piperic
acid va 3,3”,4-tri-O-methylellagic acid trong cao chiét EA tir cdy giao, trong d6 hop
chat piperic acid 1 chat méi dugc ¢6 1ap trong cao chiét EA.

Pa xac dinh dugc hoat tinh (e ché cua cao chiét EA tur cay giao dbi véi vi khuan
Xanthomonas axonopodis pv. citri trong phong thi nghiém va hiéu qua cua cao chiét

EA trong phong trir bénh loét trén cdy chanh ¢ diéu kién nha ludi va ngoai dong.



CHUONG 1: TONG QUAN TAI LIEU

1.1. Tong quan vé ciy chanh
1.1.1. Ngudn goc

Chanh gidy (Citrus aurantifolia Swingle), chanh c6 ngudn gdc xuit phat tir ving
Indonesia va Malaysia. Nhitng nguoi A Rap dd mang ciy chanh dén Bac Phi va Tay
Nam A rdi dén Pia Trung Hai. Pén giira thé ki XIII, chanh gidy duogc trong tai Y va
Phép.

Chanh khong hat (Citrus latifolia Tanaka) 1a giéng chanh dugc lai tir chanh gidy
(C. aurantifolia Swingle) v6i giong chanh yén (C. medica). Theo mot sé bao céo,
chanh khong hat c6 bd gen tam bdi du chi c6 18 bd nhiém séc thé. Chanh khong hat da
duoc tréng 0 khu vuc Pia Trung Hai véi tén goi khac 1a “Sakhesli”. Sau d6 duoc cac
thuong nhan B6 Pao Nha mang dén Brazil va tir ddy mang dén Uc nam 1824. Cay
chanh khong hat dén California tir Tahiti giita cac nim 1850 = 1880 va duoc dua dén
Florida vao nim 1883 (Morton, 1987). O mién nam Viét Nam, chanh khong hat duoc
trong nhiéu va phd bién & cac tinh PBSCL dem lai hiéu qua kinh té cao, khong chi

duoc tiéu thu trong nudc ma con xuat khau (HO Cao Viét, 2016).
1.1.2. Vi tri phan loai

Cay chanh thudc ho Cuu ly huong (Rutaceae), by Sapindales, chi Citrus. Cay
chanh dugc trong hién nay c6 hai loai: chanh gidy (chanh ta) va chanh khong hat
(chanh lai). Chanh gidy c6 tén khoa hoc 13 C. aurantifolia Swingle, tén tiéng Anh goi
la Lime. Chanh khong hat c6 tén khoa hoc 1a C. latifoliaTanaka. Vi tri phan loai ctia

chanh gidy duoc xép nhu sau:
Gi01 (Kingdom): Plantae
B4 (Order): Sapindales

Ho (Family): Rutaceae

Chi (Genus): Citrus

Loai (Species): Citrus aurantifolia.



Vi tri phan loai cua chanh khong hat dugc xép nhu sau:
Gi61 (Kingdom): Plantae
B06 (Order): Sapindales
Ho (Family): Rutaceae
Chi (Genus): Citrus
Loai (Species): Citrus latifolia
1.1.3. Pic diém thyc vat
Chanh gidy dugc trong & nudc ta tir rat 1au, 14 loai cay bui, cao khoang 5 m. Than
ciy hiém khi moc thang ma téa nhiéu nhanh tir noi gan gc, than c6 nhiéu gai nhon.
La hinh trimg, dai khoang 2,5 + 9,0 cm, nhin giéng 14 cam. Hoa chanh c6 dudng kinh
khoang 2,5 cm, mau tring nga sang mau vang, ¢ gn mau tim nhat. Cay dom hoa két
trai quanh nim nhung ra qua nhiéu nhét tir thang 5 dén thang 9. Qua chin sau tir 5 dén

6 thang khi hoa nd. Qua c6 vé mong, nhiéu nudc, mui thom, vi chua va nhiéu hat

(Hinh 1.1 A).

Hinh 1.1. Cay chanh gidy (C. aurantifolia Swingle) va chanh khong hat (C.
latifolia Tanaka)

(A: cay chanh gidy; B: cdy chanh khong hat)

(Ngudn: Trung tdm nghién ciru va phat trién cay giéng hoc vién nong nghiép

Vi¢t Nam)



Chanh khong hat 1a mot giéng chanh lai gitta chanh gidy va chanh yén, dugc
tréng rat phé bién trén thé gioi. O Viét Nam, chanh khong hat dugc nhép tr bang
California (M¥). Cay moc cao dén 6 m, than khong c6 gai, tan 14 tron, trai chum, trai
to 6 ~ 7 qua/kg, khong hat, vd mong, mau xanh sang, nhiéu nudc, vi it chua c6 mui
thom va khéng c6 vi ding nhu chanh gidy nén duoc nhidu ngudi vu chudng va gia tri
xuat khau cao. Cdy cho trdi quanh nim, c6 thé cho ning suit qua 150 + 200

kg/nam/cay (Hinh 1.1 B).
1.1.4. Tinh hinh san xuit chanh é Long An

O phia Nam, ciy chanh duoc tréng cha yéu ¢ ving PBSCL (chiém gan 60% tong
dién tich chanh ca nudc). Chanh c6 2 vu/nam, chanh trai vu (mua kho) gia chanh ting
tir 35 + 45% so v6i chinh vu (mia mua). Sau khi trong tir 18 + 20 thang, chanh bat dau
thu hoach, vdi nang suét vu dau dat khoang 15 + 20 tAin/ha. Pén nam th hai, th ba
nang suat ting 1én 25 + 35 tan/ha (c6 vuon dat 40 tin/ha), 13i trung binh tir 150 + 300
triéu dong/ha. Trung binh mdi cdy chanh mang 1.000 trai/nim, khoang 70 + 100
kg/cay/nam. Chanh khong hat trai to, 6 + 7 qua/kg. Chu ky sinh truéng cua chanh

khong hat c6 thé trén 10 nam.

Trong nhiing nim gan ddy, cdy chanh 1 mot trong nhiing cy trong chi luc trong
chuong trinh chuyén ddi co céu ciy trong cua tinh Long An. Tinh c6 dién tich chanh
16n nhat trong khu vuc PBSCL (30% dién tich chanh toan ving). Dién tich chanh cua
tinh lién tuc gia ting trong nhimg nim gan day (Hinh 1.2). Nam 2018, v&i dién tich
chanh toan tinh 14 9.438 ha dat 94,4% ké hoach (10.000 ha), bang 105,8% so cung ky
nam 2017. Trong d6 c6 7.374 ha chanh cho trai, tap trung & cac huyén: Bén Litc, Thu
Thira, Thanh Hoa, Btrc Hué va birc Hoa.

Theo s& Nong nghiép va Phat trién Nong thon Long An, tinh dé ra muc tiéu phat
trién dién tich cay chanh 1én 11.000 ha dén nam 2020. Phét trién ving san xuét nong
nghiép chuyén canh theo hudng phat trién kinh té tap thé, san xudt theo hudng
VietGAP va Global GAP nhiam giup néng dan c6 dau ra 6n dinh, dua san pham chanh
dén véi thi truong trong va ngoai nudc. Trong do, Bén Lirc 12 mot trong nam huyén
trong chanh 16n cia tinh, chil yéu 1a chanh khong hat, hién c6 5.470 ha dat trong chanh,
ting 752 ha so v6i cudi nam 2017, tdng san luong dat 77.344 tin. Tir cudi nam 2011,

huyén Bén Lirc dd xay dung thuong hiéu déc quyén chanh Bén Lic.
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Hinh 1.2. Biéu d6 dién tich chanh tinh Long An tir nim 2014 + 2020.
(Ngudn: Téng hop tir cac ngudn UBND Tinh Long An, 2014, 2016, 2020)

Pé dat ké hoach d¢ ra, nganh nong nghiép va phat trién nong thon, Long An ting
cuong hoat dong xtc tién thwong mai, xay dung thuong hiéu, quan 1y chét luong san
pham va ning cao hiéu qua kinh té tap thé; hinh thanh quy trinh san xuit nong nghiép
t6t, mo hinh chudi gia tri, cung mg san pham chanh an toan, gop phan xay dung nén
nong nghiép phat trién toan dién, bén viing. San pham chanh tuoi Viét Nam di c6 mat
trén thi truong cua nhiéu qudc gia ving Chau A, Trung Pong va dic biét la cong dong
Chau Au (EU) nang kim ngach xuét khau chanh ca nudc trén 3 ty USD. Trong do,
Long An dong gop khoang 0,5 triéu USD (H6 Cao Viét, 2016).

Tuy nhién, trudc nhitng co hoi 16n, nganh hang chanh tinh Long An ciing nhu ca
nude con dang va s& ddi mat v6i rat nhidu thir thach vé truy sut ngudn gbc, quan ly
chat luong san pham theo cac tiéu chuan cua thi truong nhap khau, hang rao kiém dich
ddi véi mot sb loai dich bénh trén chanh,.... Do d6, viéc dam bao chat lugng an toan
v¢€ sinh thuc phém, kiém soat tdt céac loai dich bénh va dap tng nguyén tac xuat khau

la diéu kién d€ nong san Viét Nam vuon ra thé gidi.



1.2. Tong quan vé bénh loét do vi khuin trén ciy chanh
1.2.1. Lich sir va phan b

Theo Fawcett va Jenkins (1933), nhiing vét bénh duoc phat hién trén cay thudc ho
cam quyt 1au doi nhat (C. medica duoc thu thap tir An P9 vao ndm 1827 + 1831 va C.
aurantifolia tor Indonesia vao nam 1842 + 1844) duoc gilr tai Herbaria ctia vuon thuc
vat hoang gia (Royal Botanic Gardens) & Kew, Anh. Do d6, bénh loét c6 thé xuét hién
lan dau tién va c6 ngué)n géc & cac khu vuc nhiét déi chau A, nhu Nam Trung Quéc,

Indonesia va An B9, ngudn goc cua cay c6 mui.

Nam 1912, tai Florida, Hoa ky, bénh loét duoc cha ¥ 1an dau tién, bénh gy hai
nghiém trong va lan rong khip Florida trén cdy gidng nhap khau tir Nhat Ban. Nam
1933, bénh duogc loai bd thong qua viéc kiém tra nghiém ngdt, loai bo cac cay bi bénh
mot cach triét dé. Nam 1986, bénh lai xuat hién va bung phat thanh dich ¢ Manatee,
Florida, phia nam vinh (Stall va Civerolo, 1991). Sau d6, mam bénh xuit hién phd
bién khép chau A va sau d6 d¢én Nam Phi (Doidge, 1916), Chau Pai Duong, Nam My
(Rossetti, 1977) va Uc, (Garnsey va ctv, 1979). O Iran bénh loét do vi khuan duoc bao
cdo dau tién trén chanh Mexico, vung Kahnouj, tinh Kerman (Alizadeh va Rahimian,
1990). O Kouli-koro, Mali (Tay Phi), ty I¢ bénh loét trén chanh chiém 50% (Traore va
ctv, 2008). Bénh loét do vi khuan da c6 mit & hau hét cac qudc gia trong ciy c6 mui

trén thé gii (Sharma va Sharma, 2009) (Hinh 1.3).

Hinh 1.3. Bang d0 phan bd ciia bénh loét trén cdy c6 mii do vi khuan

X. axonopodis pv. citri
(Ngudn: Cabi. org)
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O Viét nam, bénh loét trén cdy c6 mii duoc bao cdo dau tién bai Whittle (1992).
Vi khuédn gy bénh 1a X. campestris pv. citri. Theo bao céo ctia Bui va ctv (2009), vi
khudn gy bénh loét trén cdy chanh Mexico thu nhan tir 14 tinh & ca hai mién Bac va
Nam la X. citri pv. citri dang loét A. Hién nay, bénh loét 1a mot trong nhitng bénh hai
pho bién va gy hai nghiém trong & hau hét cic ving trong cdy c6 mui trong nudc, lam
anh huéng 16n t6i ngudn hang xuat khau. Bénh phat sinh va phat trién manh & diéu
kién am d6 cao va nhiét do 26 = 35°C, lay lan rat nhanh gy hai trén tat ca cac gidng

chanh (Nguyén Vin Nga va Cao Vin Chi, 2013).
1.2.2. Tri¢u chirng bénh va thiét hai vé kinh té

Theo Sharma va Sharma (2009), bénh loét trén cdy c6 mii gdy ra boi nhiéu ching
Xanthomonas khac nhau vé dic diém sinh hoc va cay ky chi nhung céc triéu ching va
dAu hiéu bénh 1a nhu nhau. O 14 non, ban dau vét bénh 1a nhirng chdm tron cé duong
kinh trén duéi Imm, mau trong vang, siing udt, thuong thay ¢ mat dudi cua 14, sau do
vét bénh mo rong va pha vo biéu bi mat dudi 14, mau tréng nhat hodc nau nhat. Xung
quanh vét bénh c6 quang tron dang giot ddu mau vang hodc xanh t6i. Khi vét bénh gia
ran lai ndi g0 giéng nhu ghé, loét, san sui, mat dudi xu xi, mat trén nirt né mau xam tro,
moc nho 1én mit 14 (Hinh 1.4 A). Vét bénh c6 thé nhin thay khoang 7 dén 10 ngay sau
khi nhiém bénh & mit dudi cia 14 va sau d6 nhin théy o 0 mit trén. La bi nhiém bénh
nang, rung sém dan dén canh tro trui. Vét bénh & qua cling tuong ty nhu ¢ 1a: vét bénh
XU xi mau nau hon, mép ngoai c6 gd ndi 1én, & gitra vét bénh mo chét ran nat trén vo
qua. Bénh nang co thé 1am cho qua bién dang, it nudc, kho som, dé rung. Bénh loét
1am anh hudng dén gia tri thAm my ciia qua, khong dat tidu chuan chat luong dé xuat
khau (Hinh 1.4 C). Vét bénh trén canh va than cdy con ciing giéng nhu ¢ trén 14 nhung
sui 1én twong dbi 1 rang. Pic biét c¢6 trudng hop, vét loét & than kéo dai téi 15 cm va

& canh t6i 5+ 7 cm (Hinh 1.4B).



Hinh 1.4. Triéu chtng bénh loét do vi khuan X. axonopodis pv. citri trén cay

chanh

(A: bénh loét trén 14; B: bénh loét trén canh; C: bénh loét trén qua)
(Nguon: Nghién ctru sinh chup tai vuon chanh huyén Bén Lirc, Long An)

Bénh loét 1a mot trong nhiing bénh hai nghi€m trong trén cay c6 mui do vi khuan
X. axonopodis pv. citri va 1a mot bénh dich nguy hiém c6 thé pha huy toan bo ciy
trong trong vuon. Hang ndm, trén toan Thé gidi, hang triéu d6 la duoc chi cho cac
chuong trinh phong ngira, kiém soat va diét trir dich bénh. Bénh giy ra ton that ning
né khi su lay nhiém xdy ra ¢ giai doan ddu su phat trién cta cdy. Bénh phd bién trong
thoi ky phat sinh chdi va phat trién qua sdm va tré nén nghiém trong hon khi lugng
mua nhiéu va nhiét do 4m ap. Ty 1¢ 14 b1 bénh thuong twong duong vai ty 1€ qua bi
bénh (Grupta va Sharma, 2008). Theo Stall va Seymour (1983), & Argentina trong giai
doan 1979 + 1980, 83 + 97% qua cua cAy budi bi bénh va ty 1& 14 bi nhiém bénh 1a
88%. Bénh loét han ché nghiém trong viéc san xuét chanh noi riéng va cay c6 mui noi
chung & chau A va Nam M§y. Hau qua nghiém trong nhéat cia bénh loét 13 anh huong
dén thuong mai do nhirng han ché ddi voi van chuyén, xuét khau trai cay quéc té, bi
ting cuong kiém soat kiém dich dbi san pham c6 ngudn gbc tir cac khu vuc bi nhiém
bénh (Rybak va ctv, 2009).

O Viét Nam, trong thoi gian gan day, voi sy dién bién bat thuong cta thoi tiét, khi
héu, ciing v&i su gia ting nhanh chong dién tich trong chanh, mtrc do thim canh cao,
ty 1& vuon str dung may tudi phun ngay cang ting, bénh loét vi khuan cang phd bién va

gay hai nghiém trong. Theo bao cao dich hai hang nam, bénh loét xuat hién hau hét ¢
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cac tinh trong chanh trén ca nudc voi cac mic dd khac nhau theo muia. Nam nao mua
nhiéu kém thoi tiét nong am bénh phat manh thanh dich. Bénh thuong Xuét hién trén
nhitng canh, 14, qua non. Canh nhiém bénh nang s€ kho va giy, 1a non bi nhiém bénh
s& kém phat trién, rung sém. Sau khi hoa rung 35 ngdy, qua non c6 kich thuéc khoang
9 mm dé bi nhiém bénh; duong kinh qua tir 26 + 32 mm (sau hoa rung 60 + 80 ngay)
ty 18 phat bénh cao nhat, lam anh huéng dén ning suét trai va khong dat yéu cau xuat
khau. Hién nay, mot sb quéc gia chua c6 bao cao vé bénh loét do vi khuén ra strc thuc
hién nhiéu bién phap phong ngira bénh. Trong d6, bién phap kiém dich nghiém ngat
nhu han ché hodc cdm nhap khau cy gidng va trai cdy tir cac khu vuc co dich bénh
duoc dat 1én hang dau (Sharma va Sharma, 2009). Piéu ndy anh hudng khong nho dén
thi truong xuat khau chanh ctia nhitng nudc c6 bao céo vé bénh loét trong d6 co Viét

Nam.
1.2.3. Ngudn bénh va diéu kién phat sinh bénh

Chanh 13 loai cdy lau nim, chu ky song c6 thé 1én dén 10 nim nén cdy dé dang
vuot qua tac dong cia vi khuan gdy bénh trén than, 14 va qua. Vi khuan giy bénh loét
c6 thé t6n tai dén 6 thang trong 14 bi nhiém bénh (Rao va Higorani, 1963). Bénh duoc
truyén tir mua ndy sang mua khac chil yéu tir nhitng tan cdy va canh cay bi nhiém.
Trong céc t6n thuwong trén than, canh, vi khuan co thé ton tai cho dén mot vai nim
(Chakravarti va ctv, 1966). Trong cac mo thuc vat bi nhiém bénh dugc gilt kho va
khong cé dét, vi khuan c6 thé ton tai nhiéu nam, c6 kha nang chiu han va chiu lanh cao

(Sharma va Sharma, 2009).

Theo Pria va ctv (2006), bénh phat sinh va phat trién manh ¢ diéu kién am do cao
va nhiét d6 25 + 35°C. Hau hét, bénh xdy ra trén 14 va canh non trong sau tuan dau tién
sau khi cdy bat ddu ting truong. Thoi ky quan trong nhat ddi v6i bénh ¢ vo qua 1a
trong 90 ngdy dau tién sau khi rung canh hoa. Vi khuan giy bénh loét chu yéu thong
qua cic 16 khi khong, cac vét thuong duoc tao ra do gié mua hodc con trung. Thoi gian
u bénh tuy thudc vao loai cady nhung trung binh tir 6 + 14 ngay (Schaad va ctv, 2005).
Vi khuan Xanthomonas ¢6 16p mang nhay nén chung dé& dang tao huyén phu trong
nudc va phan tan thanh nhitng giot nho. Sy lay lan ciia bénh loét chu yéu boi gio va
mua & khoang cach gan nén bénh trd nén nghiém trong hon & nhiing cay tiép xuc véi

mua, ciing hudng gié. Nudc mua tir tan 14 co ton thuong chira vi khuan tir 105+ 108
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cfu/mL, toc do gi6 trung binh trong cac con mua vuot qua 8 m/gidy, bénh co thé rat
nghiém trong. Ngoai ra, sdu v& buia ciing 12 méi gidi truyén bénh tao nén vét thuong dé

bénh xam nhiém dé& dang, nhit 13 trong vudn vom ciy gidng (Das, 2003).

Tai Viét Nam, bénh phat sinh tir 16c xuadn (thang 3), ting manh dén 16¢ ha (thang
7 va 8) rdi dén 16¢ dong (thang 10 va 11) thi bénh giam dan va ngimg phat trién. Bénh
loét cam, chanh phat trién trong diéu kién nhiét d6 cao, vi khuan xam nhiém thich hop
& nhiét d6 25 + 30°C, d6 am cao. Tudi cdy cang non cang d& bi nhiém bénh ning, nhat
12 & vuon wom ghép cay gidng thuong bi bénh ning trong 1 + 2 nam dau. Canh vuot
phat trién nhiéu 1oc thudng bi bénh ning hon. Sau khi nay 16¢ 30 + 45 ngay ciy rat dé
bi bénh. Khi 16¢ canh budc vao 6n dinh nhung chua hoa gia (ndy 1oc duogc 50 + 60
ngay) kha ning nhiém bénh cao nhat, sau khi nay 16c 90 + 110 ngay, 16¢ gia thi hau
nhu khong bi nhiém bénh nira. Sau khi hoa rung 35 ngay, qua non kich thuéc khoang
9 mm bat dau bi nhiém bénh. Giai doan phat bénh cao nhat 13 khi qua c6 dudng kinh
tir 26 + 32 mm (sau khi hoa rung 60 + 80 ngay). Khi qua ngimg 16n, bat dau gia, qua
khong bi nhiém bénh nita (Nguyén Vin Nga va Cao Vin Chi, 2013).

1.2.4. Cac dang bénh loét do vi khuan trén ciy chanh

Cac dang bénh loét trén cay chanh gy ra bai vi khuan X. axonopodis va céc bién
thé ciia chung (Graham va ctv, 2014). Sy khac biét ctia cac dang bénh cha yéu dya trén
su phan bd dja 1y va pham vi ky chii cia mam bénh (Stall va Seymour, 1983). Dang
loét A, 1a dang bénh do vi khuan X. axonopodis pv. citri (Hasse) Vauterin (Xac) giy ra,
13 dang bénh phd bién va giy hai nghiém trong nhit. Bénh c6 mit khiap An D9,
Pakistan, cac ddo An D6 Duong, Pong Nam A, Trung Qubc va Nhat Ban (Hinh 1.5A).

Dang loét B giy ra boi vi khuan X. axonopodis pv. aurantifolii (Hasse) Gabriel
Vauterin, gay hai nghiém trong trén chanh & Argentina, Paraguay va Uraguay. Chanh
Mexico, cam chua va buéi ciing d& 1ay nhiém. Vét bénh ¢ dang loét B twong ti dang
loét A, nhung vét bénh nhé hon. Vi khuan giy ra dang loét B phat trién cham hon so

v6i vi khuan dang loét A khi nudi cay (Hinh 1.5B).

Dang loét C 1a dang bénh gay ra bai vi khudn X. axonopodis pv. aurantifolii, dugc

phan lap tir chanh Mexico & Brazil. Cac biéu hién bénh gidng dang loét A.
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Hinh 1.5. Triéu ching bénh loét do vi khuan X. axonopodis pv. citri va X.

axonopodis pv. aurantifolia trén cdy chanh

(A: dang loét A do vi khuan X. axonopodis pv. citri; B: dang loét B, C do vi

khuan X. axonopodis pv. aurantifolia)
(Nguon: Gottwald va ctv, 2002)
1.2.5. Bién phap phong trur
1.2.5.1. Phong bénh bing cac bién phap canh tic

Péi véi nhitng viing chua xuat hién bénh, kiém soat tt mam bénh tir trong vuon
wom 12 viéc 1am thiét yéu. Vi ving c¢6 dich bénh, can ap dung cac bién phap phong va
tri dé 1am giam murc d6 nghiém trong cta bénh trén cdy giéng nhu: cac bd phéan cia
cay bi nhiém bénh can duoc cit bo va tiéu huy; cit tia cac choi hodc cac bod phan cua
cdy bi nhiém bénh trong cudi mua hé va mua thu c¢6 thé 1am giam nguy co nhiém bénh

vao mua xuan sau; giam mat do cay trong.

Mot s6 truong hop bénh nhiém méi thong qua nguoi va dung cu, thiét bi lam
vuon. Do d6, can phai xay dung cac tram khir tring cho nhéan vién, phuong tién va
may moéc duge phun cac hop chat diét khuan trong cic trang trai trong cdy; tranh lam
viéc trong vuodn cdy bi nhiém bénh khi cay bi uét do swong hodc mua. Viéc giam tbc
d6 gi6 1am giam kha nang xam nhap truc tiép ctia vi khuan vao cac 16 khi khong ciing
nhu giam sy xam nhap gian tiép thong qua cac vét thuong do gid gy ra trén tan 14 va
qua. Tc do gid c6 thé duoc giam bang cach trién khai cac tAm chan gi6 trén pham vi

cua vuon cay hodc gitra cac hang (Gottwald va ctv, 2002).
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1.2.5.2. Phong trir bang thudc héa hoc

Viéc st dung thudc BVTV hoa hoc dé quan ly bénh loét do vi khuan X.
axonopodis trén cdy chanh da dugc nghién ctru va st dung tir rat 1au. Hién nay, thudc
BVTV héa hoc van dang 1a lya chon ctia ngudi nong dan bdi tac dung nhanh va tiéu
diét duoc nhiéu ddi tuong dich hai cung mot lac. Thudc diét nAm Thiram thé hién hiéu
qua trc ché vi khuan X. citri t6t nhat & ndng do 500 ppm (Beniwal va Chaubey, 1976).
Theo Mabher va ctv (2005), agrimycin-100, streptomycin sulfate, vitavax va dithane M-
45, streptomycin sulfate, vitavax, benlate va cobox, streptomycin sulfate (1,0% ) co
hiéu qua trc ché vi khudn X. axonopodis pv. citri cao nhat trong diéu kién in vitro. Sahi
va ctv (2007) ciing chi ra rang cac thudc agrimycin-100, dithane M-45 va vitavax
(1,0%) c6 kha nang wc ché vi khuan X. campestris pv. citri v6i duong kinh vong vo

khuan twong tmg 13 2,89; 2,0 va 1,80 cm.
1.2.5.3. Phong trir bing giong khang

Viéc st dung thudc BVTV hoéa hoc din dén mot sb tac dong ti€u cuc cho moi
truong. Do d6, sir dung gidng khang 1a mot trong nhitng bién phéap sinh hoc da va dang
duogc quan tam. Cac vi sinh vat ddi khang co thé canh tranh véi mam bénh dé léy chéat
dinh dudng, uc ché su nhan 1én cia mam bénh bﬁng cach tiét ra khang sinh hodc doc
t6 hodc giam mat d6 mam bénh thong qua siéu ky sinh tring. Qua cac dan liéu nghién
ctru trude cho thdy, vi khuan Pseudomonas, Bacillus va ndm Aspergillus, Trichoderma
co6 hiéu qua uc ché duoc su phat trién cua vi khuan X. axonopodis va kiém soat bénh
loét trén chanh. Pseudomonas 13 mot trong nhiing ngudn gidng khang duoc tng dung
trong kiém soat bénh hai trong nong nghiép (Durairaj va ctv, 2017; Weller, 2007).
Trong d0, Pseudomonas di dugce chimg minh c6 kha ning san xuat cic hop chét co
hoat tinh sinh hoc trc ché vi khuan gay bénh loét trén cy c6 mui (Oliveira va ctv, 2016;
Michavila va ctv, 2017). P. aeruginosa LV d3 dugc bao cdo co kha ning san xuat
khang sinh organocopper lam giam bénh loét trén cdy cam Valencia dén 90% (de
Oliveira va ctv, 2016). Trong thar nghiém nha ludi, khi xir 1y bang dich khuan
Pseudomonas, ty 1€ vét bénh loét giam 23,8 + 64,0% (Khodakaramian va Swings,
2003). Ngoai ra, mot sé Bacillus spp. dugc phan 1ap tir ré va 14 cay co6 mui c6 kha ning
trc ché vi khudn X. citri giy bénh loét trén cdy c6 mui trong thir nghiém in vitro va thir

nghiém ngoai dong (Das va ctv, 2013; Huang va ctv, 2012; Daungfu va ctv, 2019;
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Rabbee va ctv, 2019). Trong bao cao ciia Sarkar va ctv (2007), dich khuan B. subtilis &
ndéng do 50 pl/disc c6 kha ning e ché dugc vi khuin X.axonopodis pv. citri v6i
duong kinh vong vo khuan 1a 18,3 + 0,4 mm. Trong bao cdo cua Giri va ctv (2008),
dich loc ndm A. terreus c6 hiéu qua tc ché vi khuan X. axonopodis pv. citri cao hon
dich loc nAm T. harzianum trong diéu kién phong thi nghiém. Trong thir nghiém nha

ludi, hiéu qua gidm bénh loét cta dich loc nam A. terreus dat 17,69%.
1.2.5.4. Phong trir bang dich chiét thio moc

Bén canh viéc st dung giéng khang trong quan ly bénh hai thuc vat, st dung dich
chiét thao mdc ciing 14 mot trong nhimg bién phap sinh hoc d va dang dugc nghién
ctru va ung dung. Bai tinh ty nhién, khong anh hudng dén moi trudng, khong gay hai
cho céc d6i twong c6 loi trong moi sinh nén khong 1am pha v& tinh can bang cia hé
sinh thai. Sy t6n luu cua cac chét trong ty nhién ngan, dé phan hay, khong anh huéng
dén stc khoe cta nguoi nong dan ciing nhu nguoi tiéu dung san pham. Viéc nghién
ctru str dung thao moc dé phong trir bénh loét trén ciy chanh di dugc nghién ciru tir
kha lau.

Tinh dau 1a mot dang chat 16ng chira cac hop chat dé bay hoi dugc chiét xuat tir
céc b phan cua cdy. Hoat tinh trc ché vi khuan gdy bénh trén cay trong di dugc biét
dén nhiéu (Pandey va ctv, 2017; Akthar va ctv, 2014). Trong d6, tinh dau tir ciy C.
aurantium, C. aurantifolia va Fortunella sp. c6 kha nang wc ché vi khuan X. citri. MIC
cta tinh dau tir cdy C. aurantifolia dat 0,5 mg/mL (Mirzaei - Najafgholi va ctv, 2017).
Ngoai ra, dich chiét tir mét sb thao moc cling c6 kha nang uc ché vi khuan gay bénh
loét trén cdy c6 mui. Dich chiét 4. indicia (5 va 20%) ¢6 hiéu qua trc ché vi khuan X.
citri voi dudng kinh vong vo khuan twong ung 13 1,27 va 2,60 cm (Ijato, 2016). O
ndéng d6 20% dich chiét nudc tir cdy Psidium guajava, Datura stramonium, Leucas
indica cling c6 kha niang wc ché rd rét su phat trién cta vi khuan X. axonopodis pv.
citri. Trong 0, chiét xuat nude tir cdy L. indica cb hiéu qua Gc ché cao nhét va ty 1é
lam giam bénh dat 78,46% so v4i d6i ching (Bora va ctv, 2001). Trong thir nghiém
nha ludi, dich chiét 14 cdy Tam That (Tamarindus indica) c6 thé kiém soat dugce bénh
loét trén cay chanh C. aurantifolia voi ty 1€ bénh con lai 1a 48%. Khi tng dung ngoai
ddng, dich chiét 14 Tam That lam giam déng ké s6 luong 13 bi bénh va ty 18 bénh

(Leksomboon va ctv, 2001). Dich chiét toi (Allium sativum) & ndng d6 75 g 14 tuoi +
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25 ml nudc cat c6 kha nang tc ché vi khuan X. axonopodis pv. citri, ty 1& trc ché dat
tuong Ung la 24 va 43% (Iqram va ctv, 2003). Trong khdo sat cua Sarkar va ctv (2018),
chiét xuat ethanol tir toi (20 mg/mL) ciing c6 kha ning e ché vi khuan X. axonopodis
pv. citri v6i dudng kinh vong v6 khuan 1a 14,6 = 0,4 mm. Theo Vudhivanich (2003),
chiét xuat tho tir qua Chebulic myrobalan & ndng d6 50.000 ppm c6 thé 1am giam kich
thude vét bénh loét do vi khudn X. axonopodis pv. citri giy ra. Kich thudc vét loét
trung binh ¢ 15; 20 va 30 ngay 1a 0,62; 0,97 va 1,40 mm so véi mau dbi chung 1a 0,97;
1,84 va 3,00 mm. Dich chiét ethanol tir cac cdy Adegle marmelos, Aristolochiaindica va
Ocimum canum & cac ndng d6 1000 ppm, 2000 ppm, 3000 ppm, 4000 ppm va 5000
ppm c6 kha ning e tot cac vi khuan X. citri gay bénh loét trén cdy c6 mui (Prakash va
ctv, 2012). Ngoai ra, dich chiét 14 Tulasi (cay hiing qué) va dau hat Neem (40%) ciing
duoc bao cdo c6 kha ning tc ché tot vi khuin X. axonopodis pv. unicpae véi duong
kinh vong vo khuan tuong Gng 14 1,76 va 1,5 cm (Raju va ctv, 2013). Ciing theo Negi
va Kuma (2015), dich chiét 14 Neem, t0i (Allium sativum), Guava va Casto co kha
nang e ché vi khuan X. axonopodis pv. citri v6i dudng kinh vong vo khuan 13 tuong
ung la 1,73 cm; 1,67 cm; 1,57 cm; 1,43 cm va 1,13 cm. Ngoai ra, dich chiét 14 tir cac
thdo mdc Allium cepa, Catharanthus roseus, Allium sativum, Zingiber officinale (75g
1a + 25 mL nudc) ciing c6 hiéu qua tc ché vi khuan X. axonopodis pv. citri (Atiq va

ctv, 2019).

Tom lai, bénh loét do vi khuan Xanthomonas sp. 1a mot trong nhitng bénh gay hai
nghiém trong cho cdy chanh. Bénh thuong xuat hién trén nhiing canh, 13, qua non nén
anh huong rat 1on dén nang suat, gia tri thuong pham cua qua din dén gia tri xuat khau
giam. Khi 1ay lan manh, bénh rat khé diét trir. Bién phap duy nhit di dugc mot sb
nude trén thé giéi 4p dung 13 nhd bo va tiéu hay toan bd cdy bi nhiém bénh. Hién nay,
trong thuc té, nguoi nong dan dang st dung thuéc BVTV héa hoc dé phong trir bénh
loét trén cdy chanh. Thudc BVTV hoéa hoc dugc ap dung chi yéu dé ngin chin cac
loai gdy hai cho thuc vat, dong vat va bao vé cac san pham nong nghiép. Tuy nhién,
phén 16n thuée BVTV hoa hoc khong chi nhdm dén sau bénh cén tiéu diét ma con anh
huong dén thuc vat va dong vat khong phai muc tiéu. Do do, viéc st dung thube
BVTYV hoa hoc lip di lip lai dan dén mét can béng sinh hoc. Nhiéu loai thuéc BVTV
khong dé bi phan hity, chung ton tai trong dat, thAm vao nudc ngdm, nudc mit va lam

6 nhiém moi trudng rong. Tuy thudc vao tinh chat, chiung c6 thé xam nhép vao co thé
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sinh vat, tich lily sinh hoc trong chudi thirc dn va do d6 anh hudng dén sitc khoe con
nguoi. Viée sir dung thude trir sdu hoa hoc va cac hoa chat nong nghiép khac dang bi
giam va bi cAm trén toan cau vi tac dung ddc hai cta ching ddi voi con nguoi va
nguén séng, ddc tinh con s6t lai, cac van dé moi truong, dich hai va tdic dong manh
dén con trung co loi, lam xuét hién cdc mam bénh da khang thudc. Do d6, viéc ap
dung céc giai phap sinh hoc vira than thién v6i moi trudng, vira c6 hiéu qua kinh té dé
khic phuc bénh hai cdy trong 1a can thiét. Bén canh bién phap sir dung giéng ddi
khang, dich chiét tir thao moc 12 mot giai phap c6 hiéu qua dé phong trir bénh loét trén
cdy chanh. Dich chiét thao mdc 1a cac hop chit thién nhién duoc téng hop tir qué trinh
sinh trudng phét trién cta cdy nén thoi gian phan huy ngan, khong lam anh huéng dén
moi trudng va stc khoe con ngudi. Nhicu nghién ciru da ching to, dich chiét thao moc
c¢6 hiéu qua tre ché vi khuan X. axonopodis pv. citri giy bénh loét trén ciy chanh trong
thir nghiém in vitro va giam ty 1¢ bénh trong nha ludi va ngoai dong. Ngoai ra, Viét
Nam 14 mot trong nhirng nudc cé ngudn dugc liéu phong phu va quy (P4 Tat Loi,
2019). Pay 1a mét trong nhiing diéu kién thuan lgi vé ngudn nguyén liéu trong nghién

ctru va ing dung.

1.3. Tong quan vé vi khuan Xanthomonas axonopodis giy bénh loét trén cay

chanh
1.3.1. Vi tri phan loai

Tén khoa hoc 1a X. axonopodis Hasse, 1915 (tén khoa hoc cu la Xanthomonas

citri, ex Hasse, 1915). Vi tri phan loai cua vi khuan X. axonopodis dugc Xép nhu sau:
Gio1 (Kingdom): Monera
B (Order): Xanthomonadales
Ho (Family): Xanthomonadaceae
Chi (Genus): Xanthomonas

Loai (Species): Xanthomonas citri
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1.3.2. Pho ky chi

Khong giébng nhu Rhizobium, Agrobacterium, Pseudomonas, Ralstonia va
Erwinia, vi khuan thudc giéng Xanthomonas luon hién di¢n trén thyc vat du khong
phai ltic nao ciing gdy bénh. Pa s chung séng noi ky sinh thuc vat, Xanthomonas c6
phd ky chu rat rong, gém it nhat 68 ho thuc vat va hon 240 giéng cay trong. Bat ky
chung vi khuan nao thudc Xanthomonas spp. cling chi c6 s6 ky chu gidi han va pho ky
chu thuong duoc chi thi bang trang thai gy bénh tuy theo diéu kién (pathovar) cua vi

khuan (Brunings va Gabriel, 2003).

Bénh loét trén cdy c6 mai gdy ra boi chi Xanthomonas, c6 hai nhém di truyén.
Mot nhém bat nguodn tir chau A 13 Xanthomonas axonopodis pv. citri va mot nhém bat
nguon tr Nam My 13 X. axonopodis pv. aurantifolii. Nhom chau A giy ra bénh loét
dang A trén tit ca cac cdy c6 mai. Nhom nay co6 mat khip noi trén thé gidi va gy thiét
hai ning né nhat. Nguoc lai, tit ca cac ching Nam My lai giéi han s6 ky chu, X.
axonopodis pv. aurantifolii gdy bénh loét dang B va dang C trén chanh Mexico, cam
chua, budi chum (Gottwald va ctv, 2001). Tri€u ching gay bénh trén nhiing ky chu
man cam 13 giéng nhau. Ngoai ra, & Oman, A Rap Saudi, Iran, An D¢ d béo cdo ¢o
hai ching gy bénh phu la X. axonopodis pv. citri A* (Verniére va ctv, 1998) va X.
axonopodis pv. citri AV dugc tim thdy dau tién ¢ Florida nam 1999. Hai chung giy
bénh nay c6 phd ky chu gibng véi ching aurantifolii nhung vé dic diém di truyén
gidng voi citri. Vi vy, ching khéng duoc wu tién xép vao nhom nao trong hai nhoém
trén (Sun va ctv, 2004).

1.3.3. Pic diém hinh thai, sinh 1y va sinh hoa

Vi khuén c¢6 hinh gdy ngén, kich thuéc khoang 1,5 = 2,0 x 0,5 + 0,75 pum, hai dau
tron c6 magt 16ng roi & dau, c6 thé ndi lién thanh chudi, c6 vé nhon nhudém gram am,
hiéu khi (Hinh 1.6). D6 dai genome khoang 5 Mbp. Sinh truéng d& dang trén méi
truong agar-glucose-peptone, khuan lac tron, sang, bong, nhay, nho, ria hoi gon song,

mau vang sap (Braithwaiten va ctv, 2002).
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Hinh 1.6. Hinh dang vi khuan Xanthomonas citri subsp. citri trén 14 chanh
(Ngudn: Garita-Cambronero va ctv, 2019)

Pic trung dé phan biét vi khuan Xanthomonas sp. voi loai vi khuan mau vang
khac 1 n6 c6 thé sinh truong thanh khuan lac mau vang sap trén miéng lat cat ct khoai
tay. Pham vi nhiét do phat trién 1a 5 + 35°C, thich hop 20 + 30°C. O nhiét d6 52°C
trong 10 phut vi khuan chét. Vi khuan phat trién va hoat dong trong pham vi pH 6,1 +
8,8, thich hop & pH 6,6. Mot sé dic diém sinh héa chung cua X. axonopodis pv. citri
nhu: oxyase am tinh, catalase duong tinh, urease am tinh, casein va thiy phan aesculin
duong tinh; khir nitrat am tinh; san xuét acid tir cac loai duong arabinose, glucose,
saccarose, mannose, galactose va trehalose. Theo Verniere va ctv (1991), cac dang
bénh loét A, B, C va D dugc phan nhém béng cic dic diém sinh hoéa nhu kha nang
thily giai gelatin, casein va dung nap NaCl. Theo d6, dang loét A, vi khuan X.
axonopodis pv. citri ¢c6 kha nang sir dung maltose, tinh bt va glycogen, thuy giai
gelatin, casein, phat trién dugc trong trong mdi trudng c6 3% NaCl (Verniere va ctv,
1998). Céac chung dang C khac véi cac chung dang B va D 14 c¢6 kha nang sir dung D-

alanine va L-serine (Verniere va ctv, 1991).
1.3.4. Pic diém di truyén cia vi khuan Xanthomonas axonopodis
1.3.4.1. Vai tro vang rDNA-ITS

Nhitng gene mi hoa rRNA duoc tim thdy trong viing rDNA. San phim cia nhitng
gene ndy (rRNA) két hop voi nhitng phan tir protein hinh thanh nhitng ribosom ¢
chtrc ning tong hop protein. Gene rDNA 16S ma héa mot phan tir RNA hinh thanh
tiéu don vi ribosome nho cua vi khuan dién hinh (thanh phan protein cua té bao). Trinh
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tu ctia gene nay thich hop 1a mot mo hinh pho bién dé nghién ciru su tién hoa va phan
loai ctia vi khuan. Gene rDNA dugc tim thdy ¢ hau hét cac dang sdng (ngoai trir virus
va prion). Céc thanh phan cua trinh tw rDNA tir nhitng sinh vat ¢4 quan hé v6i nhau
duoc danh dau gidng nhau. Piéu ndy c6 nghia, trinh ty ctia nhitng sinh vét than can di
dugc sap xép chinh xac, 1am cho nhiing khac biét dé dang dé danh gia. Didu do ciing
¢6 nghia 1 chi mot vai nhém primer PCR 14 can thiét dé khuéch dai gene rDNA tir bat
¢t loai vi khudn nao. Trinh tu vung 16S rDNA da dugc xac dinh cho nhiéu loai. Sy
that, khong co bat ky gene nao khac dic trung cho nhiéu loai nhu vay. Chiéu dai va
trinh ty clia nhitng ving ITS cta rDNA duoc cho rang 13 ving tién hoa nhanh nhat va
vi vy c6 thé rat bién d6i. Nhimng universal primer duoc thiét ké tir nhitng ving bao ton
nam hai dau ving ITS va ving ITS ¢6 kich thude nho (600 = 700 bp) dé dang duoc
khuéch dai boi vi s6 ban sao 16n (1én toi 30.000 ban trong mdi té bao) (Dubouzet va
Shinoda, 1999) cta ving lip lai trén rtDNA. Diéu nay lam cho vung ITS troé thanh mot
dé tai dugc quan tAm cho viéc nghién ctru su tién hoa va phat sinh loai ciing nhu céc

nghién ctru vé dia 1y sinh vat (Baldwin va ctv, 1995) (Hinh 1.7).

J=RXel
3" CTATCGAGGCTCCGTTGAACC §'
Fl 1992 ACACANCACG-GCATAGACCCTGAGGCACTTGGGBTTATATCGTCAAGCGAATAN 2047
K, 1992 NCACANCACG-GCATATGACCCTGAGGCAACTTIRGATTATATGGTCARGCGAATAA 2047
X34 1992 ACACAACACG-ACATAYGAICCTGAGGCAACTTGRGGTTATATGETCAAGCGAATAR. 2047
X8 1391 ACACRACACG- ACKTATGATCCTGAGGCAACTICGGMATATGGTCAGCGARTIA 2046
Kl 1931 ACACRACACG-GCAGRTAGCTOCGAGGCANCTTGRGGTTATAD GO TCANGCGRATAA 2046
LN 1392 ACACRACACG- GCANTAGCTCCGAGGCAACTTGGGGRTATATCGICAAGCGAATAA 204)
A 1393 ACACAACACG~GCAGATNGCTOCGAGGCAACTGHGETTATATGOTCANGCGAATAR 2048
Kie.0, 1332 ACACRACACGTACANGTAGCTOCGAGGCAACTTGGGGPTATATGGTCARGCGAATAN 2048

X, gardneri 1991 ACACAACACG-ACATGTAACTOCGAGGCAACTTGGGETTATATGGTCAAGCGAATAA 2046

Hinh 1.7. Trinh ty ving ITS duoc thiét ké boi moi J-RXc2 cia X. axonopodis pv.

citri

(Ngudn: Cubero va Graham, 2002)
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1.3.4.2. Gi6i thiéu vé cac gene giy bénh
> Gene pthA

pthA 1a thanh vién ctuia ho gene avrBs3/pthA. Day la gene quy dinh tinh gay doc
cua X. axonopodis pv. citri trén cdy c6 mui (Brunings va Gabriel, 2003). Tuy nhién,
khi duoc chuyén vao cac vi khuan Xanthomonas khéc thi bi mét tinh doc. Gene pthA
mang nhiéu trinh ty 13p lai giéng nhau c6 kich thudc 102 bp & ving trung tim (Yang
va Gabriel, 1995). Gene pthA 1a yéu td kich hoat triéu chirng dic trung cua bénh loét
trén cdy c6 mui, bao gdm sy ting sinh té bao qua muc va tao ra vét thuong hoai tir

(Duan va ctv, 1999).

Trén nhiing thuc vat khong phai ky chu nhu thube 1a, cdy dau va bong vai, gene
pthA gay ra phan (mg siéu nhay cam thé hién & su hoai tir t& bao cuia cac mo bi nhiém.
Vét 1oét trén cay c¢6 mui khong duoc tao ra khi thur nghiém kiém tra sy biéu hién cta
gene avrb6, trong khi gene avrb6 cé trinh tu twong dong vdi gene pthA khoang 97%.
Gene avrb6 duoc tao dong tir vi khuan X. campestris pv. malvacearum giy ra bénh

giac ban (tan lui) trén cay bong vai (De Feyter va ctv, 1993).

pthA, pthB, pthC va pthW 1a nhiing dong dang cua nhau, chiung duoc phan lap
twong Ung tor X. axonopodis pv. citri chung A, X. axonopodis pv. aurantifolii ching B
va C, X. axonopodis pv. citri chung AY. T4t ca cic gene ndy déu quy dinh tinh gay
bénh cta vi khudn trén cdy c6 mui. Trong d6, gene pthA, gidi han phd ky chu. Hai

gene pthC va pthW khong giéi han pho ky chu (Brunings va Gabriel, 2003).
» Gene hrpW

Sy tuong tac giita ky sinh v&i ky cha phu thudce vao hé théng protein. Pic biét dbi
v6i twong tac vi khuan gram am gdy bénh thuc vat véi cay ky chi. Cum gene hrp
(Hypersensitive Response and Pathogenicity) ma hoa cho nhiing protein cau thanh hé
thong tiét loai III (T3S-Type III secretion). Hé thong tiét loai III nay cé vai trd phan
phdi cac protein effector gay doc vao bén trong té bao ky chu (Leach va White, 1996;
Dunger va ctv, 2005). Sau d6, néu ky chii man cam s& xuat hién kiéu hinh bénh, dbi
v6i cy c6 tinh khang thi xay ra phan tng siéu nhay cam. Cum gene Arp 1a mot phin
ctia khu vuc ddo c6 tinh gay bénh (“pathogenic island””) nam trén nhiém sic thé chinh,
trai dai hon 23 kb va chtra vung c¢6 ham lugng G + C khac biét so véi nhiing viung con
lai trong hé gene vi khuan (Brunings va Gabriel, 2003; Hacker va Kaper, 2000). Cum
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gene hrp con mang cac yéu t6 di truyén co tinh di dong.

hrpA hrpB hrpC hrpD hrpEm’ hrpF
+ ¥ & 4 E s — —
(@ 00 o CTTTTT 17 O (T
hrp wp- B7 B5B4 B2B1 D5DGE F
hpame 2 1 P A B F
hre g ¢ T N J U V QRS
(b) *e *e
hip4Q-bp hrp915-bp
B B
——
© B § s g  pBSEZ
pBSs
m 1 kb

Hinh 1.8. Cum gene hrp ctia X. axonopodis pv. citri
(Nguon: Dunger va ctv, 2005)

Trén vi khuan X. axonopodis pv. citri ngudi ta xac dinh dugc cac loai Arp gene:
hrpG, hrpA, hrpB, hrcV, hrpB1, hrpD6, hrpB2, hrcU, hreW, hrpB4, hreN. Trong do,
cac gene thudc cum gene Arp ndy nam thanh cum trir irpW (Alegria va ctv, 2004).
Dua vao dic tinh dic trung ndy, nguoi ta thiét ké primer chuyén biét dé nhan biét phat
hién nhanh, chinh x4c chung gy bénh bang k¥ thuat PCR . M6 hinh to chitc cum gene
hrp dua trén trinh ty hé gene cua vi khudn X. axonopodis pv. citri 306 thé hién trén

Hinh 1.8.

1.3.5. Mot s6 két qua nghién ctru trén thé giéi va trong nwée vé vi khuén
Xanthomonas axonopodis pv. citri va bénh loét do vi khuian Xanthomonas

axonopodis pv. citri trén cay c6 mui
@ Cic nghién ciru vé dic diém sinh héoa

Bénh loét do vi khuén trén cdy c6 mui 1a mot trong nhiing bénh hai nghiém trong,

anh huong dén chat lugng va gia tri thuwong pham cua qua va rat kho quan 1y khi lay
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lan manh. Bénh di c¢6 mit ¢ hau hét cac qudc gia trong cdy c6 mui trén thé gidi
(Sharma va Sharma, 2009) va hién dang 1a mot trong nhiing ddi tuong kiém dich trong
thuong mai. Do d6, viéc phan 1dp va xac dinh tac nhan gay bénh da duogc nghién ciru
va bao cao ¢ nhidu nudc trén thé gidi. Tac nhan gy bénh loét trén ciy chanh di duoc
bao c4o 1a do vi khuan X. axonopodis pv. citri va X. axonopodis pv. aurantifolia tiy
theo vung dia ly va ky chu (Gottwald va ctv, 2002). Theo cac nghién ctu trudc cho
théy, trén moi1 truong Nutrient agar (NA), khuén lac vi khuin c6 mau vang kem hodc
vang nhat, 161, nhéy (Sujata va Sai, 2010; Ismail va ctv, 2014; Kharde va ctv, 2018;
Isokar va ctv, 2020; Mahmood va ctv, 2020). Trén moi truong Nutrien glucose agar
(NGA), khuan lac vi khuan c6 mau vang, nhon, 16i (Al-saleh va ctv, 2014; Manyam va
Nargund, 2020). Trén moi trudng Yeast extract Dextrose (YDC) agar, khuan lac vi
khuin c6 mau vang, tron, nhéy, 161 (Arshiya va ctv, 2014; Mahmood va ctv, 2020).
Trén mdi truong Galactose yeast peptone (GYP) khuan lac cta vi khuan ¢6 mau vang,
khuan lac nho, nhdy bong (Shehzadi va Nazi, 2019). Trén moi truong Yeast extract
peptone glucose agar, khuan lac ¢c6 mau vang nhat dén vang, kich thudc trung binh, 10i,
bong, nhay (Haider va ctv, 2020). Nhin chung, qua cac nghién ctru trudc cho thay, moi
truong Nutrient agar (NA) thuong dugc sir dung dé phan 1ap tac nhan giy bénh loét
trén cy chanh. Tuy nhién, trén mdi truong NA, vi khuan thudc chi Pantoea ciing co
mau vang tuong tu chi Xanthomonas (Mbega va ctv, 2012). Do do, viéc phan lap va
nhén dién dic diém khuan lac chi 13 bude sang loc so b9, can thiét phai c6 budc tai
phan lap sau khi danh gia kha ning gy bénh dé so sanh vdi cac dic diém khuan lac

ban dau.

€ Cac nghién ciru danh gia kha ning giy bénh cia vi khuin Xanthomonas

axonopodis pv. citri

Sau khi phéan 13p tdc nhan gay bénh, vi¢c danh gid kha ndng gdy bénh cua tac
nhan 13 quy trinh bat budc trong xac dinh tac nhan gay bénh trén cdy trong. Thoi gian
biéu hién bénh phu thudc vao ching khuan va cay ky chil. Vi khuan X. axonopodis pv.
punicae cho biéu hién bénh loét trén 14 100% tai thoi diém 21 ngdy sau ching (Chand
va Kishun, 1991). Sau khi ching bénh trén 14, vét bénh ban dau do vi khuan X.
axonopodis pv. citri ¢6 biéu hién: 13 nhitng dém tron, hoi nhé 1én, nho, c6 mau xanh
nhat. V& sau, vét ching bénh doi sang mau nau sam, ran, ¢o quéng vang xut hién

xung quanh (Haider va ctv, 2020). Theo Abhang va ctv (2015), Kharde va ctv (2018)
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va Haider va ctv (2020), vi khuan X. axonopodis pv. citri (Xac) 1 ¢6 doc luc manh tao
vung siing w6t va phat trién day du cac triéu ching bénh loét khi ching bénh trén 14
chanh tai thoi diém 10 dén 15 ngay sau chung. Khi chung bénh trén 14 cdy c6 mui, vi
khuan X. axonopodis pv. citri ¢6 biéu hién bénh loét ¢ thoi diém 6-11 ngay sau chung.
Tai thoi diém 6 ngay sau chung, kich thudc vét bénh dat 1,8 - 2,5 mm va tiép tuc gia
tang kich thudc dén 20 ngay sau chung (Arshiya va ctv, 2014; Mustafa va ctv, 2015).
Tuy nhién, trong béo cdo cua Katkar va ctv (2016), trong 15 dong vi khuan X.
axonopodis pv. citri dugc chung bénh trén 14 chanh, cac dong Xac-II1, Xac-V, Xac-VII,
Xac-X1, Xac-XII va Xac-XIV ¢6 doc luc cao, biéu hién céc triéu chimg bénh dién
hinh nhu: hinh thanh mé seo két tinh mau trang tai thoi diém 7 dén 9 ngay sau chung.
Cac dong Xac-1, Xac-11 va Xac-IV ¢6 doc tinh thap hon, khi biéu hién bénh tai thoi
diém 13 dén 16 ngay sau ching. Tuy nhién, trong bao cao ctia Mahmood va ctv (2020),
biéu hién bénh loét sau khi ching trén 14 duoc quan sat kha lau 3 tuan sau khi ching
bénh. Trong khi d6, trong bao cao ctia Manyam va Nargund (2020), 5 dong vi khudn X.
axonopodis pv. citri c6 thoi gian biéu hién bénh kha sdm 5 dén 8 ngay sau ching. Biéu
hién bénh kha dién hinh: giai doan dau, cac vét bénh ndi 1én mat 14, co quﬁng vang
xudt hién. Sau d6, vét bénh gia tang kich thudc (5-10 mm), vét bénh nit né, mau nau

sam.

Nhin chung, cic nghién ctu danh gid kha nang giy bénh st dung phuong phap
gy vét thuong trén 1a. Sau do, tién hanh phun dich vi khuan c6 nong do 10° - 108
cfu/mL di chuan bj 1én 14 (d3 gay vét thuong) va u. Két qua biéu hién bénh & giai doan
dau: vét bénh hinh thanh ving siing udt, c6 quang vang nhé xung quanh. Sau do6, vét
bénh gia tang kich thudc, vét bénh trd nén rin, cung, nit né va chuyén mau nau sam,
xung quanh c6 quang vang 16n. Thoi gian xut hién bénh trong khoang 5 dén 16 ngay
sau chung. Trong do, nhirng chung c6 ddc lyc manh, c6 thoi gian xuét hién bénh sém
tir 5 dén 9 ngdy sau ching. Ngoai ra, mot s nghién ctru con st dung phuong phap ct
1a. Tuy nhién, phuong phap gy vét thuong cho hiéu qua danh gia t6t hon, duoc bao
céo trong hau hét cac nghién ciru. Sau khi danh gia kha ning gy bénh, cic vét bénh
duoc tai phan 1ap trén moi trudng ban dau. Két qua tai phan lap sé duoc so sanh véi

két qua phan lap ban dau.
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@ Cic két qua nghién ctru vé dinh danh vi khuan Xanthomonas axonopodis dua

vao dic diém sinh hoa

Pé dinh danh tac nhan gay bénh, ngoai vi¢c phan lap, nhan di¢n hinh dang khuén
lac, viéc dinh dang dua vao cac dac diém sinh hoa, 13 mot trong cac co s¢ khoa hoc dé
xac dinh loai. Vi khuan X. axonopodis khi quan sat dudi kinh hiém vi c6 dang hinh
que, manh, Gram (-), kich thuédc tir 1,5 + 2,0 x 0,5+ 0,75 um, c6 long roi don cuc, co
kha nang di dong (Das, 2003; Graham va ctv, 2004; Sing va Thind, 2014). Trén moi
truong phan 1ap Nutrient agar (NA) hinh thai khuan lac cta vi khuan c6 dic diém: mau
vang nhat, khuén lac nho, nhay, nho (Graham va ctv, 2004; Shehzadi va Nazi, 2019).
Céc dic diém sinh hoa cua vi khuan X. axonopodis: 4m tinh trong oxidase, thir nghiém
indol, duong tinh trong cac phan trng catalase, thuy phan gelatin, aesculin, thuy phan
tinh bot, casein, sir dung dudng sucrose, san xuat HoS (Sujata va Sai, 2010; Islam va
ctv, 2014; Arshiya va ctv, 2014; Haider va ctv, 2020, Isokar va ctv, 2020), c6 kha nang
chiu mudi 1, 2 va 3% va khong c6 kha ning sir dung nitrate, citrate (Bharadwaj va ctv,
2014; Shehzadi va Nazi, 2019; Mahmood va ctv, 2020). Ngoai ra, vi khuan X.
axonopodis c6 kha ning phat trién ¢ 36°C, khong phat trién & 40°C, thuy giai tween 20,
80, st dung L-arabinose, L-rahamnose, sucrose (Al-Saleh va ctv, 2014), sinh sac to
huynh quang (Mubeen va ctv, 2015), san xuét acid va gas, st dung Dextrose 13 ngudn

cacbon (Kharde va ctv, 2018).

Nhin chung, qua cac nghién ctru truéc cho thiy, vi khuan X. axonopodis pv. citri
co cac dic diém sinh héa: Gram (-), hinh que, kich thuoc tir 1,5 + 2,0 x 0,5+ 0,75 pum,
c6 long roi don cuc, sinh trudng hiéu khi bit budc, am tinh véi cac thir nghiém oxidase,
sinh sac t6 huynh quang, thuy giai arginine, urea, thir nghiém indol, san xuét nitrate,
methyl red, voges-proskauer; duong tinh véi cac thtr nghiém thay giai casein, tinh bdt,
gelatin, tween 20, 80, st dung L-arabinose, L-rahamnose, sucrose va chiu dugc mudi 1,

2 va 3%.

€ Cac nghién ciru dinh danh vi khuin Xanthomonas axonopodis giy bénh loét
dua vao trinh tu cac ving gene chuyén biét
Theo phan loai hinh théai dya vao hinh dang, mau sdc khuén lac, cac dic diém sinh
hoa c6 thé xac dinh dugc cac loai trong chi Xanthomonas. Tuy nhién, theo phuong

phap nay phai mat nhiéu thoi gian, dé nham 1dn. Ky thuat PCR, giai trinh ty DNA va
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cac dic diém phan tir khac duoc sir dung nhiéu nhu mot cong cu chuan ding dé phat
hién, dinh danh va phén loai cac loai trong chi Xanthomonas cho két qua nhanh va

chinh xac (Del Campo va ctv, 2009).

Cubero va Graham (2002) cho rang, dya vao ving trinh tu rDNA véi cap moi 2/3
du dé xac dinh hai nhom loai X. axonopodis: nhém 1 (X. axonopodis pv. citri) giy
bénh loét dang A va nhom 2 (X. axonopodis pv. aurantifolii) gdy bénh loét dang B va
C. Dua vao vung trinh tu pthA c6 thé phat hién nhanh va chinh xac vi khuin X.
axonopodis pv. citri. Viéc két hop hai cip moi 2/3 va Jpth1/Jpth2 c6 thé khic phuc
dugc nhiing thiéu st khi phat hién chung AY. Cap mdi J-RXg/J-RXc2 khong phu hop
dé phét hién X. axonopodis pv. citri trén mau thuc vat. Sdu muoi bon dong vi khuén tir
ciy chanh & Saudi Arabian dugc phéan lap va dinh danh bang phuong phép giai trinh ty
ving 16S rDNA véi cip moi 27R va 1492R. Két qua, so sanh véi cac trinh ty ving
16S rDNA trén Genbank thé gidi, cac dong vi khuan phan lap duoc xac dinh 13 X. citri
subsp. citri (Al-Saleh va ctv, 2014). Ciing v&i cdp mdi 27F/1492R nhan dién ving
trinh ty 16S rDNA, cic mau phan lap trén 1a va trai cam c6 két qua band PCR véi kich
thude 1500 bp, so sanh véi trinh tu trén Genebank thé giGi tuong dong véi X. citri
subsp. citri (CP008989), murc twong dong 99% (Li va ctv, 2015). Ngoai ra, dé nhan
dién nhanh va chinh xac vi khuan X. axonopodis pv. citri, Park va ctv (2006) di cho
rang c6 thé st dung cip mdi chuyén biét XacF/XacR dé nhan dién ving gene hrpW.
Manyam va Nargund (2020) di st dung cidp mdi Xc-lipF/Xc-lipR dé dinh danh loai
cac mau phan 1ap gy bénh loét tir cdy c6 mii dwa vao ving gene estA. Két qua PCR
thu dugc véi kich thude 777 bp, va xac dinh duge 5 mau phan 1ap 1a X. axonopodis pv.
Citri.

Nhin chung, loai vi khuin Xanthomonas gy bénh loét trén ciy chanh c6 thé dugc
xac dinh dua trén ving 16S rDNA véi cap mdi 27R va 1492R. Ngoai ra, cac ving
gene pthA, hrpW va estA ciing dugc st dung dé dinh danh loai vi khuan Xanthomonas
gy bénh loét trén cy chanh. Theo Cubero va Graham (2002), viéc két hop giai trinh
tu vang 16S rDNA va vung trinh ty gene pthA vé6i cip mdi Jpthl/Jpth2 xac dinh
nhanh, chinh xé4c loai X. axonopodis pv. citri va khac phuc dugc nhiing thiéu sot khi

dinh danh dén duéi loai.

Bui va ctv (2009) d3 nghién ctru sy phan bd cta X. citri pv. citri 6 Péong Nam A,
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Trong 577 dong vi khuan X. citri pv. citri duge phan 1ap tir caic mau thu thap & 14 tinh
phia Bic (Ha No1, Hung Yén, Ngh¢ Han, Ha Tinh va Phu Tho) va phia Nam (Cén Tho,
Long An, Pong Nai, Tién Giang, Vinh Long, Bén Tre, Pong Théap, Viing Tau va Lam
Pong) ciia Viét Nam c6 60 chung tir chanh Mexico. Phan tich trung gian (IS-LM) -
PCR béng cach st dung mdi nhim vao ba trinh tu chén (1) dugc thuc hién trén tat ca
cac chung Vi¢t Nam va trén cac chung tham khdo X. citri pv. citri-A, -A * va X. citri
pv. aurantifolii, IS-LM-PCR chi ra rang tit ca cac chung phéan 1ap ¢ Viét Nam déu 1a
kiéu gen A. Phan tich d6 da dang chiéu dai doan khuéch dai (AFLP) dugc thuc hién
trén 84 X. citri pv. citri, trong d6 c6 22 chung tur chanh Mexico, AFLP duogc thuc hién
bang cach sir dung Sacl /Mspl va bdn cap moi (Mspl +1 [A, C, T, G] va 5'-Sacl + C)
cho budc khuéch dai chon loc). Két qua cho thay, tat ca chang X. citri pv. citri & Viét

Nam ¢6 lién quan v€ mét di truyén doi véi chung vi khuan A.

Tém lai, bénh loét do vi khuan Xanthomonas sp. trén cay chanh la bénh kha phé
bién & nhiéu nudc trén thé giéi va trén khip cac ving trong chanh trong ca nudc, giy
hai nghiém trong, 1am anh huong dén chat lugng thuong pham ciia qua. Trén thé gidi,
nhiéu nghién ctru di bao céo vi khudn gay bénh loét trén cdy chanh dugc dinh danh 14
vi khuan X. axonopodis dua trén dic diém hinh thai, sinh héa, biéu hién bénh, giai
trinh ty viing 16S rDNA, ving pthA va ving hrpW bang cac cdp moi chuyén biét. Tuy
nhién, cac nghién ciru trong nudc vé tac nhan gy bénh loét con han ché. Hién nay chi
moi duge ghi nhén nghién cuu cua Bui va ctv (2009), nhom tac gia da bao céo vi
khuan gdy bénh loét trén cdy chanh Mexico & 14 tinh phia Bic va phia Nam 14 vi

khuan X. citri pv. citri.
1.4. Tong quan vé cay giao (Euphorbia tirucalli L.)
1.4.1. Phan loai thuc vat

Cay giao Euphorbia tirucalli L. (E. tirucalli L.) thuoc chi Euphorbia, mot trong
8.000 loai trong ho Euphorbiaceae. Pay la cay bui, nho dac hitu cho cac vung nhi¢t do1
¢6 cac nhanh gidng nhu but chi. Do d6, E. tirucalli con dugc goi 1a cay but chi hay

mot sO té€n goi khac nhu: cay san ho xanh, cay xuong c4, cay giao.
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Trong hé¢ théng phan loai nhi thuc (dit liéu thuc vat hoc USDA tai
www.plants.usda.gov) E. tirucalli L. thudc:
Gi061: Plantae.
Lép: Magnoliopsida.
Ho: Euphorbiaceae.
Chi: Euphorbia.
Loai: Euphorbia tirucalli.

Danh phép hai thanh phan: Euphorbia tirucalli L.
1.4.2. Pic diém thye vat

Cay giao (E. tirucalli) dang cdy bui c6 thé moc cao 4 + 12 m, dudng kinh than 15
+ 20 cm. Canh c6 mau xanh, mong nudc, day khoang 7 mm, moc so le, nhiéu mu. Chi
nhanh thudng két thic bang nhiing canh cdy nho hon, mau xanh 14 cdy (Hinh 1.9 A).
L4 nho, hinh mac hep, hoi day, chong rung, phién 14 dai 12 + 16 mm, bé rong khoang
2 cm. Hoa két thanh cum, phan bd diu mdi nhanh nho, mau vang hodc tréng, co tur 2
dén 6 hoa nho (Hinh 1.9 B). Qua dang vién nang ba bén (chia thanh ba phan), duong
kinh khoang 12 mm, ¢ thity mong theo chiéu doc qua, cudng ngan (8 mm), mau xanh
nhat. Qua xuét hién tir thang 11 dén thang 12 hang nam (Hinh 1.9 D).

E. tirucalli ¢6 thé phat trién trong nhiéu méi truong séng khac nhau. Cay co thé
song trong cac diéu kién khic nghiét ma hau hét cic loai ciy trong khac khong thé
phat trién nhu: ving kho han nhiét d6i véi luong mua thap, dat bi x6i mon kém, dat
min va do cao 1én dén 2000 m nhung khong thé sdng nhiét 6 thip, méi trudng suong

gia (Van Damme, 1990; Van Damme, 2001).
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Hinh 1.9. Hinh than, hoa, 14 va qua cay giao (E. tirucalli).

(A: Hinh cay giao; B: Hinh hoa cay giao; C: Hinh 14 trén cdc phan nhanh cay giao; D:
Hinh qua cay giao)
(Ngudn: Van Damme, 2001)

1.4.3. Ngudn gbc va phan b

Cay giao (E. tirucalli) thudc chi Euphorbia (Euphorbiaceae). E. tirucalli 1a mot
trong nhiing loai phd bién nhat trong chi. Theo Van Damme (1990) va Schmelzer va
Gurib-Fakim (2008) cdy c6 ngudn gdc tir ving nhiét d6i Pong Phi nhung da thich nghi
va phat trién duoc o tat ca cac vung cua An b9, dac biét 1a & cac vung khd han hon

nhu & Bengal va Nam An DJ.

Cay E. tirucalli hién dang duoc trong phd bién & cac nudc Angola, Ethiopia,

Eritrea, Malawi, Kenya, Rwanda, Mauritius, Sudan, Senegal, Uganda, Tanzania,
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Zanzibar, O Brazil, Indonesia, An D9, Malaysia, Viét Nam, Philippines. O Viét Nam,
cay E. tirucalli con duoc goi la cay giao, cay but chi, cay san hd xanh. Cay giao moc
hoang dai hoic trong ¢ nhiéu noi trong ca nude dé 1am canh va cung cip cay duoc liéu

trong dong y.
1.4.4. Thanh phan héa hoc cia cy giao (E. tirucalli)

Theo céc nghién ciru trude cho thiy, trong cac bd phan cua ciy E. tirucalli (ré,
than, 14 va mu) c6 chira rat nhiéu nhom hop chét thi cip c6 hoat tinh sinh hoc nhu:
terpenoids, triterpenes, polyphenols, serine proteases, steroids, flavonoids,
isoflavonoids, acids and esters. Tuy nhién, thanh phan va ty 1& cac hop chat thi cip
trong cdy con phu thudc vao vi tri dia ly, mua vu (Upadhyay va ctv, 2010). Theo
Yoshida va ctv (1991), dich chiét cay E. tirucalli & Nhat Ban co chta 22 hop chét:
quercitrin; 5-o-caffeoylquinic acid; 3,3’,4-tri-o-methyl-4’-o-rutinosyl-ellagic acid;
tellimagrandin II; genaiin; euphorbin A; tirucallin A; prostratin A; cornusiin B;
oenothein C; tirucallin B; corilagin; punicafolin; euphorbin F (21); phenazine
derivative; euphorbin E; 1,2,3,4,6-penta-o-galloyl-B-D-glycose. Trong khi d6, trong
dich chiét cay giao thu nhan & Trung Qudc c6 chira cac hop chit: 3,3',4-tri-O-methyl-
4-O-rutinosyl ellagic acid, gallic acid, 1-O-galloyl-$-D-glucoside, 1,2,3-tri-O-galloyl-
[-D-glucoside, corilagin, pedunculagin, casuariin, quercitrin, putranjivain B,
putranjivain A, 3,3'-di-O-methyl gallic acid; 2,3-(S)-hexahydroxydiphenoyl-D-
glucopyranoside, rutin va 5-desgalloylstarchyurin (Lin va ctv, 2001). O Brazil, dich
chiét cay E. tirucalli ¢6 chtra quercetin (1,47 pg/mL), rutin (0,49 pg/mL), gallic acid
(30,52 pg/mL), caffeic acid (15,61 pg/mL), chlorogenic acid (12,37 pg/mL),
kaempferol (3,45 pg/mL), 12-O-tetradecanoylphorbol-13-acetate (TPA) (3,12 pg/mL)
(Machado va ctv, 2016), malic acid glycoside, ellagic acid (phenolics), mono-
caffeoylquinic acid (phenylpropanoid), 2,3-(S)-Hexahydroxydiphenoyl-D-glucose
(ellagitannin), acid triterpene (triterpene) (Caxito va ctv, 2017). Cac hop chét o-
chaconine; linamarin, myricetin, isatin va gypsogenin da dugc bido cdo cd mat trong
dich chiét cdy E. tirucalli & Nam Phi (Choene va Motadi, 2016). O Malaysia, dich
chiét cay E. tirucalli & Malaysia c6 chita cac hop chat: 4-hydroxy-2,5-dimethylfuran-
3(2H)-one, 4H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6-methyl-pyran-4(4H)-one, 5-
hydroxymethyl-2-furaldehyde, (E)-2-methoxy-4-(prop-1-enyl) phenol,
megastigmatrienone, 2-hydroxy-1-(4-isopropylphenyl)-2-methyl-1-propanone,
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tetradecanoic acid, hexadecanoic acid, linoleic acid, octadecanoic acid, 9,12-
octadecadienoic acid, ethyl linoleate, spinacene, Vitamin E, ergost-5-en-3-ol,(3B)-,
lanosta-8,24-dien-3-ol,(3p), (23S)-ethylcholest-5-en-(3f)-ol, liminalol. Trong d6, bén
hop chét ¢o ty 1é cao nhat 14 lanosta-8,24-dien-3-ol, (3B)-(13,60%), (23S)-ethylcholest-
5-en-(3B)-ol (7,02%), linoleicacid (2,96%), va viminalol (2,57 %) (Yusoff va ctv,
2017).

O Viét Nam, Le va ctv (2019) ciing di phéan 1ap dugc 7 hop chét tir cdy giao thu
nhan & Ham Thuén Béc, Tinh Binh Thuan gom: arjunolic acid, eriodictyol, quercitrin,

afzelin, scopoletin, 3,3’,4’-O-trimethylellagic acid va gallic acid.

Nhin chung, cdy giao c6 chira rat nhiéu hop chat thuéc cic nhom terpenoids,
triterpenes, polyphenols, serine proteases, steroids, flavonoids, isoflavonoids, acids
and esters. Chinh sy da dang vé thanh phén hoa hoc da 1a co s¢ khoa hoc ching minh
cho cac ung dung cua cay giao nhu: thube bao vé thuc vat, y dugc,...Mac khéc, thanh
phan héa hoc ciia cdy giao & cic noi trén thé gidi duge nghién ciru va cong bd nhidu.
Trong khi d0, viéc nghién ciru vé thanh phan héa hoc ciia ciy giao trong nudc con kha
it. Cy thé, cho dén nay chi c6 bao céo cua Le va ctv (2019) vé viéc phan lap duoc 7
hop chéat (arjunolic acid, eriodictyol, quercitrin, afzelin, scopoletin, 3,3,4-O-
trimethylellagic acid va gallic acid) tir cay giao thu nhan dugc & Hon Son, Ham Thuédn
Bic, Binh Thun. Diéu nay cho thdy, viéc nghién ctru vé thanh phan héa hoc cta ciy
giao & Viét Nam 14 can thiét dé c6 co sé khoa hoc phuc vu cho cac nghién ciru ting

dung khéc.

1.4.5. Kha ning tre ché vi khuan giy bénh trén ciy trong cia dich chiét cay giao

(E. tirucalli)

Bén canh su da dang vé cac thanh phan héa hoc, ing dung trong y hoc dé chira
mot sb bénh nhu: mun céc, ung thu, 1au, viém khép, hen suyén, ho, dau tai, dau day than
kinh, thap khép, dau ring, .... (Gupta va ctv, 2013), ciy giao con duoc bao cao co kha
nang e ché cac vi khuan gy bénh cho cay trong. Nam 1998, Lirio va ctv da bao cdo
dich chiét nuéc cay E. tirucalli c6 kha nang trc ché ca nam loai vi khuan gy bénh trén
cay tréng (X. campestris pv. campestris; Erwinia carotovora pv. carotovora va
Psuedomonas solanacearum). Theo nhom tac gia, dich chiét tir cdy E. tirucalli c6 thé

dugc ung dung lam thudc béao vé thuc vat. Dich chiét nudc, ethanol va methanol tir
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than cay E. tirucalli ¢6 thé wc ché vi khuan X. citri véi dudng kinh vong trc ché tuong
tmg 1a 11, 13 va 17 mm. Diéu nay chimg to, hiéu qua tc ché vi khuan cua chiét xuit

cay E. tirucalli bang dung méi cao hon nhiéu so véi nudc (Jadhav va ctv, 2010).

Nhin chung, theo cic din liéu cho thdy, than cay E. tirucalli co chtra nhiéu nhom
hop chét thir cap c6 hoat tinh sinh hoc nhu: terpenoids, triterpenes, polyphenols, serine
proteases, steroids, flavonoids, isoflavonoids, acids and esters. Tuy nhién, cac nghién
ctru vé kha ning tc ché vi khuan giy bénh trén cdy trong cua dich chiét cdy giao trén
thé gidi con kha it, chil yéu dung lai & danh gia trong phong thi nghiém. Cuy thé, nhiéu
bao cao cho thiy chiét xuét tir cdy giao co tac dung diét au trung (mudi) (Rahuman va
ctv, 2008; Yadav va ctv, 2002), chong ndm (Mohamed va ctv, 1996), chéng virus
(Betancur-Galvis va ctv, 2002), diét khuan (Neuwinger, 2004). Trong thir nghiém
ngoai ddng, cac nghién ctru vé tng dung cdy giao trong linh vuc bao vé thuc vat con
kha han ché, dén nay chi moi dugc ghi nhan mdt nghién ctiu cuia Mwine va Van
Damme (2010). Trong nghién ctru ndy, nhom tac gia da ghi nhan chiét xuat tir cdy giao
da lam giam dang ké sy xam nhap ctia rép Brevicoryne brassicae trén ciy cai bap dudi
ngudng yéu cau cia thi truong khi thir nghiém trén dong ruéng. Bén canh d6, Mwine
(2011) ciing d4 bao cao chiét xuat tir cAy giao cai thién sitc khoe cho cay trong va giam
thiéu su hu hai 14 nhung chua cé bao cdo cu thé chiét xuat nay ¢ thé chong lai nhiing
loai gdy hai ndo. Do d6, theo ghi nhan dén nay, nghién ctru nay 1a nghién ctru dau tién
béo cdo vé hiéu qua cua chiét xuat tir cdy giao ddi véi vi khuan gy bénh hai ciy trong.
1.5. Téng quan vé hop chit thi cf'ip phenolic
1.5.1. Phenolic

Cac hop chat phenolic 1a cac hop chit c6 mot hodc nhiéu vong thom v&i mot hoac
nhiéu nhém hydroxy. Chung duoc phan bd rong rii trong gidi thuc vat va 1a cac san
pham trao d6i chit phong pht ctia thuc vat. Hon 8.000 ciu truc phenolic da dugc tim
thdy, tir cac phan tir don gian nhu céc acid phenolic dén cac chét polyme nhu tannin.

Cac hop chét phenolic thuc vat ¢6 tac dung chéng lai birc xa tia cuc tim hodc ngan
chan cac tdc nhan giy bénh, ky sinh trung va dong vat an thit, cling nhu lam tdng mau
sdc cua thuc vat. Chung c6 ¢ khap cac bd phan ciia cdy va vi vdy, chung ciing 1a mot
phan khong thé thiéu trong ché d6 dn udng cia con ngudi.

Céc hop chét phenolic 13 thanh phan phd bién cua thirc an thyc vat (trai cay, rau,
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ngil cbc, 0 liu, cac loai dau, sd-co-la,...) va dd ubng (tra, ca phé, bia, ruou,...) va gop
phén tao nén cac ddc tinh cam quan chung cua thirc an thuc vat. Cac hop chét phenolic
lam ting vi ddng cua trai cdy va nudc trai cdy, boi vi sy twong tac giita cac hop chat
phenolic, chu yéu 1a cac procyanidin va glycoprotein trong nudc bot. Cac anthocyanin,
mot trong sdu phan nhom cua mdt nhém polyphenol thuc vat 16n dugc goi la cac
flavonoid, tao mau da cam, d6, xanh va mau tim ctia nhiéu loai trai cdy va rau qua nhu
t40, qua, cu cai va hanh tdy. Cac hop chat phenolic dugc biét dén nhu 13 nhitng hop
chéat quan trong nhat anh huéng dén huong vi va su khac biét mau sic giita cac loai
ruou vang trang, hong va do, cac hop chat nay phan tmg vdi oxy va c6 anh huong dén
viéc bao quan, 1én men va cét gilt ruou vang. Céac hop chét phenolic thuc vat bao gdm
cac stillben, cac lignan, céc acid phenolic, cic flavonoid va cic tannin (Dai va

Mumper, 2010).
1.5.2. Tinh chat khang khuan ciia cac hop chét phenolic

Cac hop chét co6 ngudn gbe thuc vat cha yéu 13 cac hop chit thir cap trong qua
trinh trao d6i chat, hau hét trong s6 d6 1a phenol hodc cac dan xuat ciia chung. Trong
do6, cac nhom hop chét phenol, axit phenolic, quinon, saponin, flavonoid, tannin,
coumarin, terpenoid va alkaloid d3 dugc ching minh c6 kha niang ¢ ché nhiéu vi
khuan Gram (-) va Gram (+) (Ciocan va Bara, 2007). Cac nhoém -OH tu do trong céc
hop chit phenolic dugc cho 1a giy ra hoat dong trc ché vi khuan thong qua mot sd co
ché (Lai va Roy, 2004). Cac nhom -OH nay c6 thé tuong tic véi mang té bao cua vi
khuan dé pha v& ciu triic mang va giy 1o ri cac thanh phan t& bao lam chét vi khuan
(Xue va ctv, 2013). Nhom -OH hoat dong thuc déy viéc phan dinh vi tri cia céc
electron sau d6 hoat dong nhu chét trao ddi proton va giam gradient qua mang té bao
chat cua té bao vi khuan. Diéu nay s& gy ra su sup d6 ciia dong luc proton va 1am can
kiét nhom ATP va cubi ciing lam chét t& bao vi khuan (Ultee va ctv, 2002). Ngoai ra,
nhoém -OH tc ché sy tao ra cac loai oxy phan tng, ciing nhu viée loai bo cac gbe ty do
lam giam tiém niang oxy héa khir ctia mdi trudng sinh trudng cta vi sinh vat va lam

han ché su phat trién cla chung (Cueva va ctv, 2010; Stojkovic va ctv, 2013).
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CHUONG 2: VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ctru
2.1.1. Thoi gian nghién ctru
Luan an d4 duogc tién hanh tir thang 07 nam 2017 dén thang 6 nam 2021,
2.1.2. Pia diém nghién ciru

Thu thap mau bénh loét dugc tién hanh tai 3 huyén tréng chanh Bén Luc, Puc
Hué va Thanh Héa & Long An.

Thu thap mau cay giao (Euphorbia tirucalli L.) tai Phan Thiét, Binh Thuan; Binh
Chanh, Tp. H6 Chi Minh; Cujut, Dik Nong.

Phén lap va dinh danh vi khuan dugc tién hanh tai phong thi nghiém Bénh cay, Bo
mon Bdo vé Thuc vat va khoa Khoa hoc Sinh hoc, Truong PH Nong Lam, Tp. HCM.

Chiét xuat, diéu ché cao chiét toan phan, cac cao chiét phan doan tir bot cdy giao,
danh gia dinh tinh, phan lp chat trong cic cao chiét phan doan duoc thuc hién tai
khoa Khoa hoc Sinh hoc, Truong PH Nong Lam, Tp. HCM va B mon Hoéa hitu co,
Truong PH Su pham Tp. HCM.

Phd '"H-NMR (500 MHz) va '3C-NMR (125 MHz) dugc ghi trén may BRUKER
Avante 500 v&i chat chuan néi TMS tai Vién Hoéa hoc, Vién Han 1am khoa hoc va

Cong ngh¢ Viét Nam.

Xac dinh ham lugng phenolic tong, flavonoid tong, acid gallic, scopoletin va acid
piperic c6 trong cao chiét tir cay giao duoc tién hanh tai trung tim Cong nghé Viét -

Puic, Truong PH Cong nghiép Thuc pham Tp. HCM.

Cac thi nghiém trong nha ludi duoc thuc hién tai khu thuc nghiém, khoa Nong

hoc, Truong DH Nong Lam, Tp. HCM.

Thi nghiém ngoai déng dugc thyc hién tai vuon chanh xa Binh Hoa Nam, huyén

buc Hug, tinh Long An.
2.2. N¢i dung nghién ciru

- Phan 1ap va xéc dinh loai vi khuan Xanthomonas sp. gy bénh loét trén cay

chanh theo hinh thai, dic diém sinh hoa, trinh tu viing 16S rDNA, hrpW va pthA.
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- Panh gia hoat tinh trc ché vi khuan Xanthomonas sp. cta cao chiét phan doan

tir cdy giao trong diéu kién phong thi nghiém.

- Banh gid hiéu qua do61 vdéi bénh loét do vi khuan X. axonopodis gay ra cua cao

chiét phan doan tir cdy giao trong diéu kién nha ludi va ngoai dong.
2.3. Vit liéu nghién ciru

Moi truong phan 1ap tdc nhan va thi nghiém sinh hoc: NA (Nutrient agar), NB
(Nutrient broth), MT gelatin, MT Tween 80, MT casein, MT Urea broth.

Céc loai hoa chét phén tir tich chiét DNA va PCR: tinh sach san pham PCR bang
Gene JET Genomic DNA Purification Kit (Thermo Scientific).

Cac loai hoéa chat thuc hién HPLC: Dung moi va hoa chat tach chiét mau:
methanol, acid formic. Chéat chudn: acid gallic d6 tinh khiét 97%; scopoletin d6 tinh

khiét 99%; acid piperic do tinh khiét 97% cta hing Sigma.
2.4. Phuwong phap nghién ciru

2.4.1. Phan lap va xac dinh loai vi khuin Xanthomonas sp. gy bénh loét trén ciy

chanh theo hinh thai, dic diém sinh hoa, trinh tu ving 16S rDNA, hrpW va pthA

2.4.1.1. Xac dinh loai vi khuin Xanthomonas sp. giy bénh theo hinh thai va dic

tinh sinh hoa
a, Phwong phap thu thip miu bénh va bio quan mau bénh

Mau chanh khéng hat va chanh gidy c6 triéu chimg bénh loét duoc thu thap tir cc
vuon ¢ 3 huyén Bén Luc, Ptrc Hu¢, Thanh Hoa, tinh Long An bang cach tién hanh 13y
mau theo quy chudn k¥ thuit qudc gia QCVN 01-141: 2013/BNNPTNT vé phuong
phép 1dy mau kiém dich thuc vat do Bo Nong nghiép va Phat trién nong thon ban hanh.
Ap dung theo phuong phap quan Iy mau bénh thuc vat cia Roger va Dean (2005): Sir
dung tai gidy dé liy va gitt miu bénh, gdi mau can than dé tranh va dap va hoi nudc
ngung tu. St dung but chi dé viét lich str mau. Mau bénh sau khi dugc thu thap, nhanh
chong van chuyén vé phong thi nghiém va luu trir, bao quan mau trong ti mat (Alaska,

BD-300C, Viét Nam) & nhiét do 4°C.

Quy udc dat tén mau bénh: Cac mau bénh dugc ma hoda theo dia di€ém thu mau, vi

tri va b phan bi bénh (Bang 2.1, Phu luc 2).
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b, Phan 13p tac nhan gay bénh

Viéc phan 1ap tc nhan giy bénh tir cac mau 14, canh va qua chanh c6 biéu hién
loét dugc thyc hién theo phuong phap ctia Roger va Dean (2005). Chon céc 14, qua va
canh chanh c6 vét bénh con moi. Rira mau bénh dudi voi nudc & phong thi nghiém dé
loai bo dit va bui ban. Dung kéo ¢t mau 1a thanh tirng miéng nho tai phan tiép giap
gitra mo khoe va mé bénh mot cach can than. Khu trung bé mat trong dung dich natri
hypochloride 10% khoang 1 + 3 phut roi rira lai bang nudc cit vo trung 3 + 4 lan.
Tham khod mau bang gidy tham vo trung. Dung kep nudi cdy mo da vo trung dit miéng
mau 1én méi truong Nutrient agar (NA), dit ngugc dia petri & diéu kién nhiét do phong.
Sau khi vi khuan phat trién cdy truyén khuan lac riéng 1é sang méi truong NA. Luu
ngudn vi khuan vao éng nghiém NA va bao quan ¢ 4°C dé sir dung cho cac thi nghiém

tiép theo.

¢, Xac dinh tén loai vi khuan Xanthomonas sp. dwa vao cac dic diém hinh thai va

dac tinh sinh hoa

Bang 2.1. Cac dic diém sinh hoa va tiéu chi dinh danh vi khuan X. axonopodis

STT Pic diém sinh hoa Tieu chi dinh danh
1 Gram -
2 Catalase +
3 Oxidase -
4 Phat trién trong diéu kién ky khi +
5 Thuy phan casein +
6 Thuy phan tinh bot +
7 Thuy phan Tween 80 +
8 Thuy phéan gelatin +
9 Thuy phan urea -
10 Phat trién & 35°C +
11 Phat trién trén moi truong YDC ¢ 28°C, 33°C +
12 Kha ning chiu mudi 1, 2 va 3% +
13 Khé nang sir dung duong glucose, arabimose, mannose +

Téng s6 mau thu thap ¢ 3 huyén Bén Lirc, Dirc Hué va Thanh Hoéa 13 75 mau. Cac

mau nudi cay trén moi truong NA sau 48 + 72 gio c¢d cac dic diém cua chi
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Xanthomonas sp. nhu: khuan lac ¢ hinh dang tron, nhan bong, 16i, mau vang ndi trén
bé mit thach theo mo ta cia Mubeen va ctv (2015) s& duogc gitr lai dé tién hanh khéo
sat cac diac diém sinh hoa. Cac dic diém sinh héa khao sat va tiéu chi dinh danh theo

huéng din ctia Schaad va ctv (2001), EPPO (2005), ISPM (2014) (Bang 2.1).

d, Kiém chimg vi khuan giy bénh sau phan lip theo phwong phap chiing bénh
nhén tao (quy tic Koch’s)

Céc mau vi khudn sau phan 1ap duoc tién hanh danh gia kha ning gay bénh trong

diéu kién phong thi nghiém.

L4, canh va qua chanh khéng hat (C. latifolia) va chanh gidy (C. aurantifolia)
duoc rira bang nudc cho sach, khir tring bé mat 14, canh va qua bang cén 70%, ria lai
3 1an bang nudc cat vo trung. Dung bong gon tham udt voi nude cat vo triung roi quan
xung quanh dau cudng 14, ddu cudng trai va hai dau canh chanh gitip gitr 4am cho mau.
Cac mau sau khi duoc ching, dit trong cac hop nhua kich thude 12 x 17 x 5 cm da
duoc xur 1y sach bang con 70%, bén dudi day hop dit mot 16p gidy duoc thim udt
nude cat. Cac hop dugc dat trong tdi 24 gi0 & nhiét do phong. Sau do, cac hop dugc

dat ¢ diéu kién anh sang ty nhién ¢ nhiét d6 phong, theo ddi sy hinh thanh vét bénh.

Moi huyén chon ngau nhién 3 mau phan 1ap tr 14, canh, qua nuoi cay trén moi

truong Nutrient broth (NB) sau 18 gid, nong d6 vi khuan dat khoang 106 cfu/mL.

Chung bénh trén 14: Dung kim ghim cén trung dé gy vét thuong trén 1a, mdi 14 4
vét thuong. Dung micropipet nho 20 pL dich vi khuan di chuéan bi lén vét thuong, 14
dbi chimg dugc nho bang nude cit vo trung. Mdi nghiém thirc twong tng voi 1 MPL

va dugc chung 3 lan 13p lai, moi lan lap lai gff)m 11a.

Chung bénh trén qua: Dung kim ghim con tring dé gy vét thuong trén qua, mdi
qua 4 vét. Dung micropipet nho 20 pL dich vi khuan da chuan bj 1én ving vét thuong,
qua d6i chimg dugc nhd bang nude cit vo trung. Mdi nghiém thirc trong tng véi 1
MPL va dugc ching 3 lan 13p lai, mdi lan 1ap lai gém 1 qua.

Chung bénh trén canh: Dung kim ghim con tring dé gy vét thuong trén canh,
mdi canh 4 vét. Dung micropipet nhé 20 pL dich vi khudn da chuan bi 1én ving vét
thuong, canh ddi chimg duoc nho bang nude cat vo tring. Mdi nghiém thirc tuong tng

voi 1 MPL va dugce chung 3 lan 1ap lai, mdi lan 1ap lai gém 1 canh.
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Cac mau 14, canh va qua chanh sau khi ching vi khuan duoc dat vao trong hop
nhya da chuan bi. Cac miu 14, qua va canh chanh dugc ngin cach véi mot 1op gidy
duoc thim wdt nudce cit vo trung bang mot dng nhura sach.

Chi tiéu theo doi:

- Thoi gian G bénh: tinh tir khi chung dén khi xuét hién triéu ching bénh.

- Ty 18 vét bénh (%): ty 1& vét bénh duoc tinh theo cong thirc:

~ o~ A

4 é é v

yéeée é (%)= p

6 & U
(*: Xuat hién quing vang, vét san sui ndi go)
- Kich thuéc vét bénh: dudng kinh vét 16n nhat.
- Chyp SEM so sanh vé&i vét bénh ban dau.

e, Phwong phap chup SEM

Cac mau 14, qua sau khi dugc ching bénh duoc chup SEM theo phuong phap cua
Sena-Vélez va ctv (2015) co thay d6i. Cac mau 14, qua duoc cit thanh manh nho, tai
vét bénh, rira ba 1an voi dém mudi phosphate sau d6 khir nudc bang ethanol & céac
néng do khac nhau (20, 40, 60, 80 va 100%). Cac mau la, qua duoc cép dong sau -
40°C trong 1 + 2 gid. Cac mau sau khi duoc phu bdi vang/paladium duge chup SEM
bang thiét bi JSM-IT200 SEM (Nhat Bén).

2.4.1.2 Xac dinh loai vi khuan Xanthomonas sp. dwa vao trinh ty viing 16S rDNA,
hrpW va pthA

a, Phuwong phap chiét xuat DNA tong s

St dung que cdy dang vong ldy 1 khudn lac don cac MPL di chon cho vao 5 mL
moi truong NB, 01 ¢ 28°C trong 48 gid. Ly tdm dich tang sinh ¢ 12.000 rpm/5 phut dé
thu sinh khéi dé ly trich DNA.

Phuong phép ly trich DNA dugc thuc hién theo quy trinh cua bd kit Gene JET
Genomic DNA Purification Kit (Thermo Scientific).
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b, Phuwong phap khuéch dai viing gene 16S rDNA, hrpW va pthA

Ba c3p primer: 27F (5-AGATTTGATCCTGGCTCAG-3’) va 1492R (5'-
GGTTACCTTGTTACGACTT-3") (Lane, 1991); XacF (5°-
GTCGCAATACGATTGGAAC-3") va XacR (5’-GGAGGCATTGTCGAAGGAA-3’)
(Park va ctv, 2006); J-pthl (5’- CTTCAACTCAAACGCCGGAC-3’) va J-pth2 (5’-
CATCGCGCTGTTCGGGAG-3’) (Cubero va Graham, 2002) duoc str dung dé khuéch
dai ving 16S rDNA, hrpW va pthA. Thé tich phan tmg 13 25 pL c6 chira mdi primer
0,5 pL, khuén DNA 0,5 pL, DreamTaq Green 12,5 pL (Bioline), nudc cat vo trung 11
uL. Chu trinh nhiét phan tng PCR cua ba cip moi duoc thé hién trong Bang 2.2.

Bang 2.2. Chu trinh nhiét phan tng PCR ciia ba cip mdi

STT Téncipmdi Chuky Giai doan Nhiét do Thoi gian
1 27F/1492R 1 Tién bién tinh 95 3 phat
35 Bién tinh 95 30 gidy
Bit cap 50 30 gidy
Kéo dai 72 1 phit 30 gidy
1 Hau kéo dai 72 7 phut
2 XacF/XacR 1 Tién bién tinh 95 3 phat
35 Bién tinh 95 15 giay
Bit cip 60 30 gidy
Kéo dai 72 45 giay
1 Hau kéo dai 72 7 phut
3 Jpthl/Jpth2 1 Tién bién tinh 95 3 phit
35 Bién tinh 95 15 giay
Bit cip 58 15 giay
Kéo dai 72 30 gidy
1 Hau kéo dai 72 7 phit

San pham PCR duoc kiém tra bang cach dién di trén gel agarose 1,5% & 80V, 35
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phut, trong dung dich Gelred. San pham PCR sé& dugc giai trinh ty tai cong ty 1% Base
(Singapore).

Vung 16S rDNA, hrpW va pthA duogc giai trinh ty va so sanh véi céc trinh tu
ving 16S rDNA, hrpW va pthA cia cic mau Xanthomonas trén thé gidi da biét tén
loai tir co s¢ dir li¢u cua Genebank (Bang 2.3 va Bang 2.4) lam co s& xac dinh tén loai

ctia cac dong vi khuan Xanthomonas sp. thu thap dugc.

Bang 2.3. Thong tin loai vi khuan Xanthomonas spp. trén Genebank dugc sir dung dé

so sanh loai theo trinh ty ving 16S rDNA.

TT M3 s6 Tén loai/Qudc gia
Genebank

1 MK382439.1  Xanthomonas citri pv. citri — New Zealand

2 NR104963 Xanthomonas citri pv. aurantifolii strain LMG 9179 — M§
3 MK121207.1  Xanthomonas citri pv. citri — Trung Qudc

4 MN584920.1  Xanthomonas citri pv. fuscans strain 3002T1.1 - M§

5 HQS875739.1  Xanthomonas axonopodis pv. citri strain BP104 — Thai Lan
6 KY271340.1  Xanthomonas axonopodis — Brazil

7 JQ513818.1  Xanthomonas campestris — Brazil

(http//:nchi.nlm.nil.gov)

40



Bang 2.4. Thong tin loai vi khuan Xanthomonas spp. trén Genebank dugc sir dung dé

so sanh loai theo trinh tu vung pthA va hrpW.

TT hrpW pthA
Tén loai/thi/Qudc gia Mai 56 Tén loai/thi/Qudc Ma sb

Genebank gia Genebank

1 X citri subsp. citri— My CP009007.1 X citri — Trung Qudc U28802.1
2 X citri subsp. citri—M§ CP009019.1 X citri — Nhat Ban ABO021365.1

3 X citri pv. citri — My CP023285.1 X axonopodis — CP004400.1
Trung Qudc

4 X citri subsp. citri — My CP009010.1 X citri pv. citri — MK425211.1
Argentina

S X citripv. citri — My CP009031.1 X axonopodis pv. citri GU181333.1
—Pai Loan

6 X citri pv. citri — My CP003778.1 X axonopodis pv. citri GU181332.1
—Pai Loan

7 X axonopodis pv. citri — AE008923.1 X citri pv. citri — My EF473087.1

Brazil

(http//:nchi.nlm.nil.gov)

* Phan nhém xéc dinh loai va sw khac biét di truyén ciia cac MPL Xanthomonas

dua vao vung trinh tu 16S rDNA, hrpW va pthA

So d6 phan nhom xac dinh loai ctia vi khuan Xanthomonas duoc xir 1y tinh toan
tir tri s6 ctia ma tran khoang cach di truyén theo phuong phap Maximum Composite
Likelihood. Phan trim gia trj boottrap tir 1000 1an 13p lai duoc chi trén cac nhanh. Ty
1¢ twong ddng DNA (%) giita cic MPL va cac mau trén thé gidi dua trén ty 16 cac vi tri
c6 nucleotide thay d6i (khong bao gom thém hodc mat nucleotide), dugc tinh theo

chuong trinh DNADIST trong phan mém PHYLIP version 3.66.
2.4.2. Panh gia hoat tinh \rc ché vi khuian Xanthomonas sp. ciia cao chiét phan
doan tir ciy giao trong diéu kién in vitro

Tir nhitng nghién ctru phan 1ap vi khuan Xanthomonas sp. gy bénh loét trén cay
chanh, MPL c6 thoi gian xuét hién bénh sém nhit, dic trung nhét va kich thude vét
bénh 16n nhét trong thir nghiém danh gia kha ning gay bénh bang phuong phap chiing
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Koch’s duoc sir dung 1am ngudn nguyén liéu cho nghién ciru danh gia hoat tinh trc ché

vi khuan ciia cao chiét phan doan tir ciy giao trong phong thi nghiém.
2.4.2.1. Xac dinh d6 4m ciia miu bdt ciy giao

Mau cdy giao duoc thu thap tir 3 ving (Binh Thuan, Tp. H6 Chi Minh va Pak
Nong) khoang 2 nim tudi. Mau canh va than ciy giao sau khi thu hai dugc loai bo
phan hu hong, cat thanh nhitng doan nho 2,0 + 2,5 cm, ngam rira qua nude sach 3 lan,
phoi trong bong ram rdi sdy & 50 = 60°C cho dén kho. Mau cay giao kho duge xay
thanh bot min (< 1 mm) va tién hanh xac dinh do 4m theo TCVN 9706-2013.

Cho 5 g bot ciy giao vao chén sdy dung dé xac dinh d6 am, c6 nip va da duoc
xéac dinh khéi lugng chén sdy va nip. Cho chén say chira mau bot ciy giao (43 mé nap)
vao til sdy & nhiét 6 105°C trong 1 gio. Lay ra va cho chén sdy vao binh hut 4m dén
ngudi. Pay nap va can. Lam lai nhiéu 1an cho dén khi chénh léch trong lugng giita hai
lan can khong vuot qua 0,5 mg. Thi nghiém duogc lap lai ba 1an. P am X (%) ciia bot
cay giao dugc xac dinh theo cong thirc (TCVN 9706-2013):

P_ijloo
P

xoo=(

Trong do: P.S6 gam ciia mau bot ciy giao trude khi sdy (g)
A.S6 gam cta mau bot cay giao sau khi sdy (g)
X: Do 4m ctia mau bot cay giao (%)
2.4.2.2. Xac dinh cao chiét phan doan chiét xuit tir cAy giao
a, Chiét xuit cao toan phan

Mau bot cdy giao & mdi ving (Binh Thuan, Tp. H6 Chi Minh va Pk Néng) duoc
cho vao binh ngam c6 16t bong & ddy. Rét dung moi ethanol 96% vao binh véi ty 1é
nguyén li€u : dung méi 1a 1 : 6 (w/v). Gilr yén ¢ nhi¢t o phong trong mot ngay cho
dung mo1 xuyén thAdm vao cau trac té bao thuc vat va hoa tan cac hop cht tu nhién.
Thu dich chiét va tiép tuc rét dung moi méi vao binh. Qué trinh ngdm duogc 1ap lai 6
lan. GOp dich chiét lai, dem co giam ap dé thu hoi dung moi va cé dugc cac cao toan

phan (cao tong) twong tng (Nguyén Kim Phi Phung, 2007).
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b, Chiét xuit cao phan doan tir cao toan phan

Céc cao toan phan ban dau chira hau hét cac hop chit hiru co tir phan cuc dén kém
phan cuc. Str dung k¥ thuat chiét 1ong - 16ng dé phan chia cao toan phan ban dau thanh

nhitng phan doan c6 tinh phan cuc khac nhau.

Viéc chiét long - long dugc thuc hién trong binh léng gan, O diéu kién nhiét do
phong, 1/2 thé tich nudc duge thém vao 1 thé tich cao toan phan, tién hanh lic phan
doan phan dich nay 1an luot v6i cac dung moi c6 d6 phan cuc ting dan: n-hexan, ethyl
acetate va butanol. Tién hanh lac cho dén khi khong con chét hoa tan vao dung mai thi
méi chuyén sang dung méi phan cuc hon. Thu cic phan doan, dem c6 giam ap dé loai
dung mdi, thu cac cao chiét phan doan twong uing (Nguyén Kim Phi Phung, 2007).
Hiéu suat thu hoi ciia cac cao chiét phan doan tir cdy giao thu nhan ¢ ba ving (Binh

Thuan, Pik Nong va Tp. HCM) duoc tinh theo cong thirc (Upadhyay va ctv, 2010):

o uvo é ada
' ——)x100
a a

0 wo é

(%) = (

Céc cao phan doan thu dugc tir cdy giao ¢ ca ba vung (Binh Thuan, Tp. Ho Chi
Minh va Pik Nong) s& dugc danh gia hoat tinh @rc ché vi khuan X. axonopodis nham
chon ra phan doan c6 tiém ning cao nhat dé ung dung trong thir nghiém nha ludi va

ngoai dong.

2.4.2.3. Panh gia hoat tinh trc ché vi khuin Xanthomonas axonopodis cia cao

chiét phan doan tir cAy giao (Euphorbia tirucalli L.) trong phong thi nghiém

Pé ¢b co s6 trong viéc xac dinh loai cao chiét va néng do cao chiét phan doan tur
cay giao thich hop cho viéc ng dung phong trir bénh loét trén cay chanh trong nha
ludi va ngoai ddng, viée khao sat kha ning e ché vi khuan X. axonopodis trong diéu
kién phong thi nghiém 14 rat can thiét.

Thi nghiém dugc tién hanh tai khoa Khoa hoc Sinh hoc va B mén Bao vé thuc
vat truong Pai hoc Nong Lam, Tp. HCM theo phuong phap khuéch tan giéng thach
ciia Toda va ctv (1989) va Upadhyay va ctv (2010) va xac dinh nong do wc ché tbi
thiéu (MIC) theo huéng din cia NCCLS (2003) va Ostrosky va ctv (2008).
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< Phwong phap khuéch tin giéng thach

Dong vi khuan X. axonopodis ¢6 doc tinh manh, biéu hién bénh rdo nhit va sém
nhat ¢ thi nghiém chiing bénh theo quy tic Koch’s duoc Iya chon ting sinh trong méi
truong Nutrient broth (NB) & 37°C, lac véi tbe do 150 rpm trong 20 + 24 gid. Sau nudi
lic tang sinh, huyén phu vi khuan dugc ly tdm trong 15 phut & 5000 rpm, 4°C dé tach
sinh khéi ra khoi moi truong, rira sinh khoi vi sinh vét bang nudc cit vo tring, qua
trinh rira duoc thue hién 3 1an. Sinh khéi duoc pha loang béng nuge cat vo trung dén
d6 duc twong duwong 0,5 McFarland, dich vi khuan c6 nong d6 twong duong 10°

cfu/mL.

Lay 0,1 mL dung dich vi khuan da chuan bi cho vao dia Nutrient agar (NA,
Merck) rdi trai déu bang que cdy trang. Dung dung cu thily tinh vo tring c6 duong

kinh 16 5 mm tao 4 giéng trén thach (Hinh 2.1).

Céc cao chiét phan doan dugc pha loang bang dung dich DMSO 10% tao thanh
dung dich gbc 10 mg/mL. Tir d6, pha lodng cac dich cao chiét dén nong do cubi la
1,25; 2,5; 5,0 va 7,5 mg/mL bang phuong phap pha loang hai 1an. Lay 50 pL dich céac
cao chiét da chuan bi cho vao 3 giéng ctia dia thach co chta vi khuan chi thi, gilr dia
trong 2 gid & 4°C dé dung dich trong giéng khuéch tan vao thach, 50 pL dung dich
DMSO 10% duoc cho vao giéng & giita lam d6i ching am (Hinh 2.1). Dung dich
khang sinh Streptomycin (0,01 mg/mL) duoc ding lam d6i chimg duong (Upadhyay
va ctv, 2010). Cac nghiém thtrc thi nghiém trinh bay ¢ Bang 2.5.

. L cho dich chiét ciy giao

O L& trdng cho d6i chimg am.

Hinh 2.1. Cach b6 tri thi nghiém duc 16 thach trén dia petri

44



Kha ning trc ché vi khuan duoc danh gia theo cong thic:
Ad=d —d,

Trong d6:  di: Puong kinh vong v6 khuan (mm)
d>: Puong kinh giéng thach (mm)

U cac dia ¢ 37°C, do duong kinh vong vo khuan mot 1an & thoi diém 48 gio sau
khi tién hanh thi nghiém. Thi nghiém don yéu t6 dugc bd tri hoan toan ngiu nhién

g6m 38 nghiém thic, mdi ndng d6 1ap lai 3 1an twong Ung véi 3 dia petri.

Bang 2.5. Bang b tri nghiém thirc danh gia kha ning trc ché vi khuan X. axonopodis

clia cac cao chiét phan doan trong phong thi nghiém

Vung thu Cao chiét .
Nong do thi nghiém (mg/mL)
nhan phan doan

Cao He 1,25;2,5;5,0; 7,5

Binh Thuan Cao EA 1,25;2,5;5,0; 7,5
Cao Bu 1,25;2,5;5,0; 7,5

Cao He 1,25;2,5;5,0; 7,5

DPik Nong Cao EA 1,25;2,5;5,0; 7,5
Cao Bu 1,25;2,5;5,0; 7,5

Cao He 1,25;2,5;5,0; 7,5

Tp. HCM Cao EA 1,25;2,5;5,0; 7,5

Cao Bu 1,25;2,5;5,0; 7,5

Streptomycin 0,01

DMSO 10%

Ghi chu: cao He: cao hexan, cao EA: cao ethyl acetate; cao Bu: cao butanol;

DMSO: dimethyl sulfoxide.
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< Phwong phap xac dinh nong d tdi thiéu (MIC)

Pé danh gia nong do toi thiéu cua cac cao phan doan tc ché vi khuan X.
axonopodis, cac cao chiét phan doan dugc pha lodng trén dia 96 giéng va chi thi mau
resazurin theo huéng dan ctia theo huéng dan cia NCCLS (2003) va Ostrosky va ctv
(2008).

Dich vi khuin X. axonopodis dugc chuan bi twong tu & thi nghiém dénh gia tc
ché bang phuong phap khuéch tan giéng thach. Dich vi khuan dugc pha lodng dén
noéng d6 109 cfu/mL dé thuc hién thi nghiém.

Hoa tan 0,1 g cac cao chiét phan doan duoc pha lodng voi 10 mL dung dich
DMSO 10% tao thanh dung dich goc 10 mg/mL. Tir 6, pha lodng thanh mot ddy ndng
do: 5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078 mg/mL béng phuong phéap pha loang
hai 1an. Mdi giéng gém 100 pL dich vi khudn, 50 uL dung dich cac cao chiét & cac
noéng do khac nhau va méi trudng Nutrient (NB) dugc thém vao dé cé thé tich cudi
cung 14 200 puL. Sir dung hai giéng 1a mau dbi ching: mot chi ¢6 moi truong NB va
dich vi khuan khong c6 dich chiét thuc vat lam d6i ching dwong, mot chi c6 moi
truong NB khong c6 dich vi khuan 1am ddi ching am. Tét ca dem 0 & 37°C trong 24
gid. Sau 24 gio, cho vao mdi giéng 20 pL thudc thir resazurin 0,01%. Quan sét sy thay
d6i mau, ghi nhan gia tri MIC. Cac giéng c6 su d6i mau cua dung dich resazurin tir
mau xanh sang mau hong cho thiy c6 sy ting truong cua vi khuan trong giéng. MIC 1a
noéng do nho nhat ciia miu thir khong 1am d6i mau resazurin.

Thi nghiém don yéu té dugc bd tri hoan toan ngau nhién gébm 65 nghiém thuc,
mdi nong d6 1ap lai 3 1an. Cac nghiém thirc thi nghiém trinh bay ¢ Bang 2.6.

Dé c6 co s khoa hoc khang dinh hiéu qua @c ché vi khuan X. axonopodis cia cac
cao chiét phan doan tir cdy giao, cac cao chiét phan doan tir cdy giao c6 hiéu qua tc
ché vi khuan cao duogc dinh tinh, dinh lugng cac nhom hop chit va phan 1ap va xac

dinh cau tric cac hoat chat hién dién.
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Bang 2.6. Nghiém thtic cac cao chiét phan doan & cac nong do khac nhau sir dung

trong thi nghiém.

Vung thu  Cao chiét

nhan phan doan

Nong d6 thi nghiém (mg/mL)

Cao He
Binh Thuan Cao EA
Cao Bu
Cao He

, Cao EA
bak Nong

Cao Bu

Cao He

Tp. HCM
P Cao EA

Cao Bu
Péi ching 1

Déi ching 2

5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078
5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078
5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078
5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078

5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078

5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078

5,0; 2,5; 1,25; 0,625; 0,312; 0,156 va 0,078

5,0;2,5; 1,25; 0,625; 0,312; 0,156 va 0,078
5,0;2,5; 1,25; 0,625; 0,312; 0,156 va 0,078
Moi trudng NB va dich vi khuan (106 cfu/mL)

Moi truong NB

Ghi chu: cao He: cao hexan; cao EA: cao ethyl acetate; cao Bu: cao butanol

2.4.2.4. Pinh tinh cac nhém hoat chit chinh trong cic cao phan doan

Viéc dinh tinh cdc nhom hoat chat trong cac cao phan doan tir cdy giao duoc thuc

hién theo huéng dan cta Brain va Turner (1975); Evans (1966).

s Dinh tinh alkaloids

Can 2 g mau cao cho vao 20 mL dung dich acid sulfuric 5% trong ethanol 50%.

Thém 2 giot dung dich ammoniac dam dac va thém mot it dung méi chloroform vao

roi lac nhe dé tron déu va hdn hop dugc dua vao phéu chiét. Cho mét lac dé hdn hop
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tach 16p roi dem di chiét thu dugc 2 16p (16p nudc va 16p chira hop chat hitu co). Cho
1 mL thudc thir Dragendorf vao 16p chira hop chit hitu co. Két qua hinh thanh két taa

mau nau doé chimg té co sy hién dién cua alkaloids.
* Dinh tinh tannin

Can 2 g mAu cao hoa tan trong 10 ml dung dich c¢6n 50% rdi chia 1am 2 phan bang
nhau. Nho 3 giot dung dich FeCl; vao phan thir nhat, mau sic ciia mau chuyén sang
mau xanh lam hodc mau xanh den ddm ching to mau c¢6 ton tai tannin. Phan thir hai
lam d6i chimg.

7

s Dinh tinh saponin

Can 1 g miu cao rdi hoa tan trong 10 mL nudc cit sau d6 lac manh trong 30 gidy
va dé yén hén hop trong vong 30 phut. Néu cé sy hinh thanh ciia bot khi khong tan

chtrng t6 c6 su hién dién cua saponin trong mau cao.
s Dinh tinh flavonoid

Céan 2 g miu cao hoa tan trong 10 mL nuéc cat rdi hut 3 ml hdn hop vao trong 2
6ng nghiém. Phuong phap niy gom thi nghiém voi dung dich NaOH 10% va thir
nghiém voi dung dich FeCls.

- Thtr nghiém NaOH 10%: Thém 2 mL dung dich NaOH 10% vao 3 ml hdon hop
r0i lac déu. Néu thay xuat hién dung dich mau vang roi chuyén sang khong mau néu

cho acid hydrochloric vao chung t6 ¢6 su hi¢n dién cua flavonoids trong mau cao.

- Thir nghiém FeCls: Nho 3 giot dung dich FeCls vao 3 ml hdn hop r6i lic déu.
Sy chuyén mau cta dung dich sang mau xanh den ching t6 c6 ton tai flavonoids trong
mau cao.

*.

¢ Dinh tinh terpenoids

Cinlg mau cao cho vao chén str, hoa tan véi 0,5 ml ethyl acetate, thém vao dung
dich 0,5 ml chloroform. Chuyén dung dich vao 1 6ng nghiém nho kho, thém 1 + 2 ml
H>SO4 dam dic 1én thanh dng nghiém dé nghiéng cho acid chay tir tir xuéng day dng
nghiém. Noi tiép xtic gifta 2 16p dung dich c6 mau d6 nau hay do dén tim, 16p dung
dich phia trén dan chuyén thanh mau xanh lyc hay tim. Két luan trong cac cao chiét co

chura terpenoids.
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2.4.2.5. Pinh lrgng phenolic tong va flavonid tong trong cac cao chiét phan doan
< Pinh lwong phenolic tong trong cac cao chiét phan doan

Ham luong phenolic tong cua cac cao phin doan dwoc xac dinh bang phuong
phép Folin - Ciocalteu theo Waterm va Mole (1994). Thudc thir Folin - Ciocalteu 1a
mot hdn hop cia natri volframat va natri molybdat khi c6 mit ciia phenol s& xdy ra
phan ung oxi héa khur, cac nhom -OH trong phenolic s& duogc chuyén thanh nhom
quinol tao thanh phirc hop c6 mau. Bé thyc hién viéc dinh luong phenolic téng trong
mau bang phuong phap UV-Vis, trudéc hét can xdy dyng dudng chuan phenolic.
Puong chuin phenolic dugc xay dung véi chit chuan 13 acid gallic ndng d6 1an luot 14
5, 10, 20, 30, 40 va 50 mg/L. Dung dich acid gallic chuan duogc thém 2,5 mL Folin -
Ciocalteu (Folin phai dugc pha lodng 20 1an), lic déu cho hdn hop phan tng trong 4
phut, thém vao hén hop 2 mL dung dich Na;CO; 10%, lic déu, dé yén trong 2 gid &
25°C. Po hap thu quang cua dung dich sau phan tng duoc do & budc song 758 nm.
Phuong trinh duong chuén 1a y =0,0102x+0,0075, R? = 0,9998.

Pé xac dinh ham luong phenolic tong trong cic cao phan doan, 1,5 mL mau dugc

xtt Iy nhu quy trinh xir 1y chuan va do @6 hap thu quang & ciing budc song.

Ham luong phenolic tong twong Gmg v4i mg gallic acid/mL trong mau duoc xac

dinh tir phwong trinh dudng chuan qua cong thirc:

Ci (mg gallic acid/mL mau) = (P9 hip thu quang ciia mau —0,0075 )/0,0102

Ham luong phenolic téng twong g véi mg gallic acid/g cao chiét duoc xac dinh
qua cong thuec:

C, (mg acid gallic/gam cao chiét) = S

Trong do6: Ci: Ham lugng phenolic téng dugce xac dinh theo dudng chuan

(mg/mL)
V: Thé tich mau cao chiét (mL)

m: Khdéi lugng cao chiét (mg)
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< Pinh hrong flavonoid tong trong cac cao chiét phian doan

Ham lugng flavonoid tong cia cac cao phan doan duoc xac dinh théng qua
phuong phap tao mau vdi AICI; trong méi truong kiém - tric quang (Zhishen va ctv,
1999). Khi dich chiét c6 mat cta flavonoid sé& tac dung voi AICI;, A" s& thay thé cac
H* & cac nhom -OH lién ké hodc cach nhau 1 C tao lién két O-Al-O tao thanh phtic co
mau. Pé thuc hién viéc dinh lugng flavonoid tong trong mau bang phuong phap UV-
Vis, trude hét can xay dung dudng chuan flavonoid. Pudng chuan phenolic dugc xay
dung vé6i chat chuan 14 quercetin nong do lan lugt 1a 5, 10, 50, 75 va 100 mg/L. Dung
dich quercetin chuan duoc thém 4 mL nude cit 2 1an thu dugc hdn hop 1, sau do thém
vao 0,3 mL dung dich NaNO> 5%. Sau 5 phut thém tiép 0,3 mL dung dich AICI; 10%,
sau 6 phut cho vao 2 mL dung dich NaOH 1M va dinh muic dén thé tich 10 mL bang
nude cat. DO hap thu quang cua dung dich sau phan tmg duoc do & bude séng 320 nm.

Phuong trinh dudng chuin 1a y = 0,0043x+0,0118, R2 = 0,9999.

Pé xac dinh ham luong flavonoid tong trong cic cao phan doan, 0,5 mL mau

duoc xir Iy nhu quy trinh xt 1y chudn va do d6 hap thu quang & cling budc song.

Ham lugng flavonoid tong twong (mg véi mg quercetin/mL trong mau dugc xac

dinh tir phwong trinh dudng chuan qua cong thirc:
Ci (mg quercetin/mL mau) = (P hap thu quang ctia mau — 0,0118 )/0,0043

Ham luong flavonoid twong tmg voi mg quercetin/gam cao chiét duoc xac dinh

qua cong thic:

1

C, (mg quercetin/gam cao chiét) =
Trong do: Ci: Ham luong flavonoid tong dugc xac dinh theo duong chuin
(mg/mL)
V: Thé tich mau cao chiét (mL)
m: Khdi lugng cao chiét (mg)

2.4.2.6. Xac dinh hop chit trong cao phin doan cé hoat tinh wc ché vi khuin

Xanthomonas axonopodis pv. citri

Cao chiét phan doan tir cay giao c6 hoat tinh &rc ché vi khuan X. axonopodis trong

phong thi nghiém cao dugc tién hanh co 1ap va xac dinh tén cac hop chét hién dién
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bang cac phuong phap sac ky 16p mong (TLC), sic ky cot (CC) va phuwong phap cong
huong tir hat nhan (NMR) theo hudng din cta Le va ctv (2019) c6 su thay ddi (Hinh
2.2).

Cao chiét c¢6 hoat tinh e ché vi khuan X. axonopodis cao nhat trong phong thi
nghiém duoc chay sic ky cot silica gel pha thuong, giai ly v6i hé dung méi thich hop

thu dugc cac phan doan.

Tién hanh dinh tinh sy c6 mit cic nhom hop chit trong cic phan doan bing

phuong phap TLC sur dung ban mdng loai Silica gel 60F254 (20%20), Merck. Mot vét

nho dung dich chira mau thir duge chdm 1én ban sic ky. Ban sic ky dugc phun dung
dich HaSO4 10% va duge sdy kho. Quan sat cac vét mau trén ban sic ky dudi dén

UVasa.

Phén doan c6 hoat tinh &rc ché vi khuén tiép tuc duoc phan tach bang sic ky cot
gel pha thuong, giai ly voi hé dung moi ban dau thich hop dé thu dugc cac phan doan
tiép theo. Cac phan doan duoc dinh tinh sy c6 mit cac nhom hop chit bang phuong
phap TLC tuong tu nhu trén.

Phéan doan c6 hoat tinh e ché vi khuan tiép tuc dugc phan tach bang sic ky gel
Sephadex LH-20 giai ly bang dung méi thich hop dé thu duoc cac phan doan tiép theo
va thuc hién dinh tinh su c6 mat cac nhém hop chét trong cac phan doan bﬁng phuong

phap TLC tuong tu nhu trén.
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Cao EA

TLC
CC pha thuong
(n-hexan: ethyl acetate: acetone)

Cac phan doan

TLC
CC pha thudng
(n-hexane:chloroform:ethyl
acetate:acetone:acetic acid )

Cac phan doan

TLC
CC pha thudong
(methanol)

Cac phan doan

TLC
CC pha dio C18
(metanol : nudc)

Hop chat

MNR

Céu tric hop chit

Hinh 2.2. So d6 xac dinh hop chat trong cao phan doan c6 hoat tinh trc ché vi

khuan X. axonopodis pv. citri

Tuong tu, phan doan c6 hoat tinh trc ché vi khuan tiép tuc duogc phan tach béng
sic ky cot pha dao C18 véi hé dung mai giai ly thich hop thu duoc cac hop chit tinh

sach.

Pho NMR cua cac hop chat tinh sach dugc do trén may quang phd Bruker Avance
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11T (500 MHz cho 'H va 125 MHz cho '3C NMR). Sy thay doi hoa hoc proton duoc
tham chiéu dén tin hiéu du dung méi ciia CD3;COCDs tai 8H 2,05. Phd '3C NMR duoc
quy chiéu dén dinh trung tdm cua CD3;COCDs tai 8C 29,4. HR — ESI — MS dugc ghi
lai trén mdt Bruker microTOF Q-I1.

2.4.2.7. Xac dinh ham lwong cac hop chit c6 trong cao chiét phan doan cé hoat

tinh e che vi khuan X. axonopodis cao nhat

Cac hoat chat co trong cao chiét phan doan tir ciy giao c6 hiéu qua e ché vi
khuan X. axonopodis cao nhat duoc xac dinh ham luong bang k¥ thuat sic ky long
hiéu nang cao (High Performance Liquid Chromatography - HPLC) theo phuong phép
clia Mira va ctv (2008) va Singh va ctv (2010). Hé thong HPLC Agilent 1200, dau do
DAD, budc song 275 nm (A = 280 nm) ddi véi gallic acid; budc song 374 nm (A = 374
nm) ddi voi scopoletin va piperic acid, nhiét do cdt dugc dat la 40°C. Cac acid
phenolic (Sigma-Aldrich, USA) duoc str dung dé phat hién va xac dinh dinh bao gdm
gallic acid, scopoletin va piperic. Véi toc do dong rira giai 1a 0,5 mL/phat, 20 pL
chiét xuat duoc tiém vao cot phan tich HPLC (XDB-C18 150-4,6 mm, Sum (Agilent)).
Chuong trinh chay duogc trinh bay trong Bang 2.7.

Bang 2.7. Chuong trinh gradient pha dong

Thoi gian % HCOOH (0,05%) MeOH
0-6 80 20
8 65 35
26 65 35
28 30 70
34 30 70

35 80 20
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2.4.3. Panh gia hiéu qua d6i voi bénh loét do vi khuin X. axonopodis gy ra cia

cao chiét phan doan tir cAy giao trong nha lwéi va ngoai dong

Tir két qua danh gia vé kha niang wc ché vi khuan X. axonopodis giy bénh loét
trén cdy chanh cta cao chiét phan doan tir cdy giao trong phong thi nghiém, cao chiét
phan doan c6 hi¢u tc ché cao nhét duge lya chon dé danh giad hi€éu qua giam bénh loét

trén cdy chanh trong nha ludi va ngoai dong.

2.4.3.1. Xac dinh liéu lwong e ché vi khuan Xanthomonas axonopodis trong diéu

kién nha luéi ciia cao chiét phan doan tir cAy giao & cac ndong d khac nhau

Thi nghiém duogc thuc hién tai khu nha lué1 khoa Nong hoc truong PH Nong Lam,
Tp. HO Chi Minh.

Cay chanh khong hat c6 30 + 40 1a that, khong bi bénh, sinh truéng déng déu
duoc cham soc, cach ly siu bénh trong vuon uwom 2 thang trudc khi tién hanh thi
nghiém. Thi nghiém duoc b tri hoan toan ngau nhién, don yéu t6 gdm 7 nghiém thirc
véi 3 lan lip lai. Mdi nghiém thirc dugc thuc hién véi cac muc néng do khac nhau, 3
chau/nong d9, mdi chau trong 1 cdy chanh. Thudc trir bénh Copper oxychloride,

Streptomycin sulfate duoc sir dung lam ddi ching.

Gay vét thuong trén 1a: Dung kim da khur tring dé tao vét thuong trén 14, cham

nhe nhang dé tranh gay thung 4.

Dich vi khuan X. axonopodis duoc chuan bi bang cach ting sinh trong moi trudng
NB trén may lac (150 vong/phut) 18 gio. Sau dé, ly tim trong 15 phit & 5000 rpm,
4°C @é tach sinh khéi ra khoi moi trudng, rira sinh khéi vi khuan bang nudc cit vo
tring, sau d6 hoa véi nudc cat tao huyén phu vi khuan c6 mat d6 106 cfu/mL. Tién
hanh ching vi khuan X. axonopodis 1én 14 bang cach phun 50 mL huyén phu vi khuan
sao cho wdt déu hai mit 14, sau d6 dung tai nilong den phu kin ciy trong 24 gid. Khi
bénh xuat hién (7 ngay sau khi phun vi khun), tién hanh phun cao chiét tir ciy giao va
thudc trir bénh, phun 3 1an, mdi 1an cach nhau 7 ngay. Cac nghiém thirc thi nghiém

dugc trinh bay & Bang 2.8.
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Bang 2.8. Cac nghiém thuc thi nghiém trong nha ludi

STT Nghiém thirc Nong dé thi nghiém
1 Cao chiét phan doan 0,25%
2 Cao chiét phan doan 0,5%
3 Cao chiét phan doan 0,75%
4 Cao chiét phan doan 1,0%
5 Copper oxychloride 0,25%
6 Streptomycin sulfate 0,1%
7 Déi chimg Nudc l1a

Thoi diém theo déi: Trude khi xir Iy thude, 7 ngay sau phun lan 1, 1an 2 va 7, 14, 21

ngay sau phun lan 3.
Cac chi tiéu theo doi:
- Thoi gian G bénh (ngay)
- Ty 18 14 bi nhidm bénh (%) = (S6 14 bi bénh/Tong sb 14 diéu tra) x 100
Trong do: S6 14 bi bénh: dém 20 14 ngu nhién/cay tinh tir trén ngon xudng.
Téng s6 14 diéu tra: 20 14/cay.
+ Chi s6 bénh (%) = (5n5 + 4n4 + 3n3 + 2n2 + nl / 5N) x 100
Trong d6: nl: s 14 bi bénh & cip 1 voi < 5% dién tich 14 bi bénh
n2: s6 14 bi bénh & cdp 2 voi < 5 + 10% dién tich 14 bj bénh
n3: s6 14 bi bénh & cip 3 v6i > 10 + 15% dién tich 1a bj bénh
n4: s6 14 bi bénh & cip 4 v6i > 15 + 20% dién tich 1a bj bénh
n5: s6 14 bi bénh & cap 5 v6i > 20% dién tich 14 bi bénh
N: tong s6 14 diéu tra (20 13)
(QCVN 01-174:2014 BNNPTNT)

Kich thudc vét bénh (mm): duoc danh gia bang cach ¢b dinh 10 14 ngiu nhién/cay,
mdi 14 chon 5 vét bénh dé theo ddi qua viéc do dudng kinh vét bénh (mdi vét bénh do

2 duong chéo).
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banh gia hiéu luc trir bénh theo CSB (%) & cac thoi diém theo ddi va dugc tinh

theo cong thirc Henderson-Tilton (1955):

H(%):(l—TaXijxloo
Thbx Ca

Trong d6:  Ta: CSB bénh & cong thirc sau khi xir 1y thudc
Tb: CSB bénh ¢ cong thic trude khi xtr Iy thude
Ca: CSB bénh ¢ 6 ddi chimg sau khi xur 1y thude
Cb: CSB bénh & 6 dbi chung trude khi xtr Iy thude.
(TCVN12561-2018: B6 KH va CN)

2.4.3.2. Panh gia hiéu qua phong trir bénh bénh loét trén cAy chanh ciia cao chiét

phén doan tir cAy giao ngoai dong

Phuong phap khao nghiém duoc thuc hién theo QCVN 01-174:2014 BNNPTNT.
Thi nghiém duoc tién hanh tai xa Binh Hoa Nam, huyén Duc Hug, tinh Long An, ndm
2019 trén cdy chanh khong hat 2 + 3 nam tudi, b6 tri theo phuong phap khéi ngiu
nhién day du, gdm 7 nghiém thtc 3 1an ldp lai, mdi 6 co s gdm 5 cdy chanh. Cao
chiét tir cdy giao va thudc trir bénh duoc phun 1 1an. Cac nghiém thirc dugc trinh bay &

Bang 2.9.

Bang 2.9. Cac nghiém thirc thi nghiém ngoai dong

STT Nghié¢m thirc Nong dd thi nghiém
1 Cao chiét phan doan 0,5%
2 Cao chiét phan doan 0,75%
3 Cao chiét phan doan 1,0%
4 Cao chiét phan doan 1,25%
5 Copper oxychloride 0,25%
6 Streptomycin sulfate 0,1%
7 Péi chimg Nudc 14

Phuong phap va chi tiéu theo ddi: c¢6 dinh 40 chdi non theo 4 hudng dbi voi lan
xtr Iy dau tién va 40 chum trai theo 4 hudng ddi v6i 1an xir 1y thir hai trén mdi cay.

Moi 6 di€u tra ngau nhién 3 cay, quan sat va ghi nhan muc do va so lugng bi bénh cua
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toan bo sb 14 va sb trai trude khi phun cao chiét 1 ngay va sau phun 7, 14 ngay dbi véi
14 va 7, 14 va 21 ngay dbi voi trai. Tinh TLB (%) va CSB (%) gidng thi nghiém trong

nha luéi (2.4.3.1). Phan cip dién tich 14 va qua bi bénh nhu sau:
Trong do6:

nl: sd 14 (qua) bi bénh & cip 1 voi < 5% dién tich 14 (qua) bj bénh
n2: s6 14 (qua) bi bénh & cap 2 voi < 5 + 10 % dién tich 14 (qua) bi bénh
n3: s6 14 (qua) bi bénh & cap 3 voi > 10 + 15% dién tich 14 (qua) bi bénh
n4: s6 14 (qua) bi bénh & cap 4 voi > 15 + 20 % dién tich 14 (qua) bi bénh
n5: s6 14 (qua) bi bénh & cap 5 voi > 20 % dién tich 14 (qua) bi bénh
N: tong s6 14 (qua) diéu tra

Hiéu lyc phong trir bénh loét ngoai ddng dugce tinh theo CSB (%) & cac lan theo
doi va tinh theo cong thirc Henderson-Tilton (1955) (2.4.3.1) (TCVN12561-2018: B0
KH va CN)

H(%):(l—T"XC”jxloo
b

xCa
Trong d6:  Ta: CSB bénh & cong thirc sau khi xir 1y thudc.
Tb: CSB bénh ¢ cong thic trude khi xu 1y thude.
Ca: CSB bénh ¢ 6 ddi ching sau khi xur 1y thudc.
Cb: CSB bénh & 6 dbi chung trude khi xtr Iy thude.
2.4.4. Phwong phap xir 1y so liéu
S liéu ty 1 vét bénh dugc tong hop bang phan mém Microsoft Excel.

Tat ca s6 liéu duong kinh vong trc ché vi khuan Xanthomonas sp. trong phong thi
nghiém cua cac cao chiét tir cay giao, ham lugng phenolic téng, ham luong flavonoid
tong, hiéu qua xtr 1y bénh loét cia cao chiét tir cAy giao trong nha luédi, kich thudc
trung binh vét bénh trong nha ludi, ty 1¢ bénh loét, chi s6 bénh loét va hiéu luc phong
trir bénh loét trong thir nghiém ngoai dong dugc phan tich ANOVA va trac nghiém
phan hang kiéu DUNCAN bang phan mém SPSS 20.0.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Xac dinh loai vi khuan Xanthomonas axonopodis pv. citri gy bénh loét trén
ciy chanh theo hinh thai, dic diém sinh héa, trinh tw ving 16S rDNA, ArpW va
PthA

3.1.1. Xac dinh loai vi khuin Xanthomonas axonopodis pv. citri giy bénh theo
hinh thai va dic diém sinh héa

Bénh loét 14 mot trong nhimng bénh hai nghiém trong tai nhitng ving tréng chanh
& Long An, bénh xuat hién gay hai nghiém trong trén canh, 14 va qua non. Sau khi hoa
rung 35 ngay, qua non c6 kich thudc khoang 9 mm dé bi nhiém bénh; duong kinh qua
tir 26 + 32 mm (sau hoa rung 60 = 80 ngay) ty 1¢ phat bénh cao nhat, 1am anh hudng

dén nang suat trai va khong dat yéu cau xuat khau.

Triéu chimg bénh dién hinh: trén 14 ban dau gdm nhitng chim tron c6 dudng kinh
trén dudi 1 mm, siing u6t dang giot dau, thuong thay & mat dudi cia 1a. Khi vét bénh
gia ran lai, ndi go gidng nhu ghé, loét, mau niu, xung quanh c6 quang vang rd. Trén
qua, vét bénh 13 nhitng d6m tron xu xi, ndu dam, mép ngoai co go noi 1én, & giita vét
bénh mo chét ran nut, xung quanh c6 quang vang rd. Vét bénh trén canh va than cay
non ciing giong & 14 nhung sui 1én, mau nau, vét loét & than c6 thé kéo dai téi 15 cm va
& canh t6i 5 + 7 cm (Sharma va Sharma, 2009). Ttr cidc mau 14, canh va qua chanh
khong hat va chanh giéy co triéu ching bénh loét (Hinh 3.1) da dugc thu thap tur 3
huyén Bén Luc, Thanh Héa va Ptic Hué, tinh Long An dem vé phong thi nghiém dé
phan lap tac nhan. Két qua 75 mau phéan 1ap (MPL) cé cic dic diém hinh thai cua vi

khuan Xanthomonas sp. duoc chon dé tiép tuc xac dinh loai.

Viéc dinh danh loai vi khudn noi chung bing cach quan sat cac dic diém hinh thai
va sinh héa khong thé thiéu trong qua trinh dinh danh. Theo Schaad va ctv (2001),
EPPO (2005) va ISPM (2014), dé xac dinh tén loai cua Xanthomonas sp. gy bénh trén
ciy c6 mui bang cach quan sat cac dic diém, bao gdm: nhuém Gram, dic diém hinh
thai mau sac khuan lac trén moi truong NA va cac thir nghiém sinh hoa nhu catalase,
oxidase, thuy phan casein, tinh bot, tween 80, gelatin, urea, kha nang phat trién trong
diéu kién ky khi ¢ 35°C, phat trién trén moi truong YDC & 28°C va 33°C, kha ning
chiu mudi 1 + 3%, kha ning sir dung cac loai dudng glucose, arabinose, mannose. Két

qua dinh danh loai vi khuan dua vao cac dac di€ém hinh thai va sinh hoa dugc thé hién
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trong Bang 3.1.

Hinh 3.1. Tri¢u chiing bénh loét trén 14, qua va canh chanh do vi khuén X.

axonopodis pv. citri gay ra.

(A, B, C: vét bénh trén 14; D: vét bénh trén canh; E, F: vét bénh trén qua)
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Hinh 3.2. Hinh dang khuan lac vi khudn X. axonopodis pv. citri phan lap trén

moi truong NA va YDC
(A: Khuén lac sau 48 gio; B: Khuén lac don sau 72 gio; C: Khuén lac trén YDC &
33°C)

Két qua ¢ Bang 3.1 cho thdy, c6 mot loai Xanthomonas axonoposis (X.
axonopodis pv. citri) gdy bénh loét trén 14, qua va canh cdy chanh & Long An. Dac
diém cua 75 MPL X. axonopodis pv. citri gdy bénh loét trén cdy chanh & Long An
dugc mo ta chi tiét vé hinh thai va sinh hoa trong nghién ctru nay: Khuan lac tron, nho,
mau vang nhat, nhd, bong nhay, bia nguyén trén méi trudng Nutrient agar (NA) sau 72
gio nudi cdy (Hinh 3.2 A, B). Trén méi trudng YDC ¢ 28°C, khuan lac ¢ mau vang
sap sau 24 gid nudi cdy. Khuan lac tiép tuc phat trién va gia tang kich thudc, mau vang
dam, bong nhay khi nang nhiét do 1én 33°C trén moi truong YDC (Hinh 3.2 C). Theo
Schaad va ctv (2001), vi khuan thudc chi Xanthomonas va Xylophilus déu c6 chung
dic diém c6 mau vang trén méi trudng YDC & 28°C. Tuy nhién, cac vi khuan thudc
chi Xanthomonas c6 dic diém sau khi nudi u & 28°C trong 48 gio va chuyén 1én nhiét
do 33°C trén moi truong YDC, céc khuan lac van tiép tuc phat trién va gia tang kich
thudc trong khi d6 cac vi khuan thudc chi Xylophilus thi khong co dic diém nay. Tat
ca cac MPL déu c6 kha ning chiu dugc méi truong chira 1, 2 va 3% mubi, duong tinh
voi thr nghiém catalase, thuy phan tinh bot, casein, tween 80, gelatin, am tinh véi thir
nghiém oxidase, urea. Cac dic diém sinh hoa ciia 75 MPL trong nghién ctru nay tuong

tur v6i két qua cong bd cua cac nghién ctu trude day (Bang 3.2).
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Bang 3.1. Két qua dic diém sinh hoa cua vi khuan X. axonopodis pv. citri

STT Piic diém sinh hoa Két qua
1 Gram -
2 Catalase +
3 Oxidase -
4 Phat trién trong diéu kién hiéu khi +
5 Thuy phan casein +
6 Thuy phan tinh bot +
7 Thuy phan Tween 80 +
8 Thuy phéan gelatin +
9 Thuy phéan urea -
10 Phét trién & 35°C +
11 Phat trién trén moi truong YDC & 28°C, 33°C +
12 Kha ning chiu muédi 1, 2, 3% +
13 Kha nang str dung glucose, arabimose va +

mannose

Nhu vy, dya vao két qua vé hinh thai va dic diém sinh héa 75 MPL
Xanthomonas & Long An 1a vi khuan X. axonopodis pv. citri, dang loét A. Két qua
nghién ciru ndy ciing phu hop véi mé ta ciia Verniere va ctv (1991) vé vi khuan X,
axonopodis (dang A); vi khuan X. axonopodis pv. citri ¢6 kha niang st dung maltose,
tinh bot va glycogen, thily giai gelatin, casein, phat trién duoc trong trong méi truong
c6 3% NaCl. Bén canh do6, theo ghi nhan ctia Gottwald va ctv (2001), bénh loét trén
ciy ¢6 mui giy ra boi chi Xanthomonas, ¢6 hai nhom di truyén. Trong d6, nhom & khu

vuc Chau A gy ra bénh loét dang A.
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Bang 3.2. Pic diém sinh hoa ciia vi khuan X. axonopodis phéan lap tir cdy chanh

& Long An v6i X. axonopodis trén thé gi6i

Pic diém Sujata Islam Bharad Al-Saleh Shehzadi Két qua
sinh hoa vactv vactv wajva  vacty vaNaz  Nghién
(2010) (2014) ctv (2014) (2019) ciru
(2014)
Gram - NT - - - -
Catalase + NT + NT + +
Oxidase NT NT NT NT - -
Phét trién trong diédu ~ NT NT NT NT NT +
kién hiéu khi
Thuy phén casein - + + + + +
Thuy phan tinh bot NT + + + NT +
Thuy phan Tween 80 ~ NT NT + + NT +
Thuy phéan gelatin + + + + NT +
Thuy phén urea NT NT NT NT - -
Phét trién & 35°C NT NT NT + NT +
Phét trién trén moi NT NT NT NT NT +
truong YDC ¢ 28°C,
33°C
Kha ning chiu mudi ~ NT NT + + NT +
1,2,3%
Kha nang str dung NT NT NT NT NT +
glucose
Kha nang st dung NT NT NT + NT +
arabinose
Kha nang str dung NT NT NT NT NT +
mannose

Ghi chu: (-) am tinh (Khong co); (+) dwong tinh (co); NT: khong danh gia
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3.1.2. Két qua khdo sat kha ning giy bénh ciia cic MPL X. axonopodis pv. citri
theo quy tic Koch’s

Sy phat sinh dich hai cay trong thudng 14 két qua ctia mot qua trinh xay ra khi mot
tac nhan gy bénh xam nhap thanh cong vao md ky chu. Chung bénh 1a qué trinh lay
nhiém nhén tao vi khuin vao mé canh, 14 va qua véi cac diéu kién vé méi trudng hoan
toan phu hop cho vi khuan xam nhép, gy bénh.

Trong thi nghiém nay, 9 MPL vi khuan X. axonopodis pv. citri dd duoc xac dinh
vé hinh thai, sinh héa dugc chon dé chung trd lai trén cdy chanh va danh gia kha nang

gy bénh cta vi khuan sau phan lap. Két qua duoc trinh bay ¢ Bang 3.3 va Bang 3.4.

Bing 3.3. Mirc d6 nhiém bénh trén 14, qua va canh chanh & cac ngay sau ching vi

khuan X. axonopodis pv. citri

MPL Ty 18 vét bénh & cac ngay sau chiing (%)

SNSC 7NSC I9NSC 11INSC 13NSC 15NSC 17NSC

BLKLI 0 50 100 100 100 100 100
BLKC3 0 0 50 100 100 100 100
BLKQI1 25 50 100 100 100 100 100
DHHL?2 0 0 25 50 100 100 100
DHHQ2 0 50 50 100 100 100 100
DHKQ4 25 50 50 100 100 100 100
THKL1 0 25 50 75 75 100 100
THKC4 0 0 50 100 100 100 100
THKQI1 25 50 100 100 100 100 100

NSC: Ngay sau chung

Két qua Bang 3.3 cho thiy, & thoi diém 15 NSC, tit ca 9 MPL c6 ty 18 biéu hién
bénh 1a 100%. Trong d6, cac MPL BLKLI1, BLKQI va THKQI ¢6 ty 1€ biéu hién
bénh 100% tai thoi diém 9 NSC. Tat ca 3 MPL tir qua & ca 3 huyén déu c6 biéu hién
bénh sém nhat tai thoi diém 5 NSC. Vét bénh xuét hién trén qua som hon va rd nét

hon so véi trén 14 va canh. Két qua nay cho thiy, cac MPL X. axonopodis pv. citri trén
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14, qua va canh cdy chanh & Long An c6 thoi gian xuat hién bénh sém hon so véi két

qua nghién ctru cua Abhang va ctv (2015). Theo nhoém tac gia, dong X. axonopodis pv.

citri 01 ¢6 doc lyc manh nhat trong s6 cac dong phan 13p dugc, tao vung siing uét va

phat trién cac triéu ching dién hinh cia bénh & thoi diém 10 + 15 NSC.

Bang 3.4. Duong kinh trung binh vét bénh (mm) trén 14, qua va canh chanh & cac

ngay sau chung vi khuan X. axonopodis pv. citri

MPL Puong kinh trung binh vét bénh (mm + SD)
5NSC 7NSC 9 NSC 11 NSC 13 NSC 15 NSC 17 NSC
BLKLI - 2,68+027  3,20£0,39  4,10£0,14  4,88+0,17  7,94£0,26  8,39+0,31
BLKC3 - - 0,97+0,27  1,24+0,18  126£0,26  1,46+0,35 1,50+0,27
BLKQl 343027 6,06+022 6,46£0,34 7,18£0,21  8,04+0,27 10,18+0,31  11,36+0,34
DHHL2 - - 2,66+0,20 3,55+0,25 4,33£0,20 5,47+0,22  7,02+0,48
DHHQ2 - 3,50+£0,20 4,22+0,40 6,23+0,21 7,970,332  8,76+0,28  10,89+0,18
DHKQ4  3,43£0,27  6,05£0,21  6,48+0,37  7,16x0,18  8,04+027  10,17+0,30  11,12+0,33
THKL1 - 2,55+022  3,02£0,21  4,33£0,21  4,51%0,30  6,79£0,27  7,05+0,30
THKC4 - - 0,97+0,42  1,1120,25 1,35+0,36  1,48+0,35 1,53+0,27
THKQI  335+027  6,04+031 6,35+0,61 7,17£0,21  8,02+0,35 10,02+0,17  10,86%0,28

NSC: Ngay sau chung

Két qua ¢ Bang 3.4 cho thiy, kich thudc vét bénh trung binh & cac MPL trén qua

& ca ba huyén 16n hon so véi trén 14 va canh. Tai thoi diém 17 NSC, kich thudc vét

bénh trung binh trén qua dao dong trong khoang tir 10,86 + 0,28 mm dén 11,36 = 0,34

mm; kich thuéc vét bénh trung binh trén 14 dao dong trong khoang tir 7,02 + 0,48 mm

dén 8,39 + 0,31 mm va kich thuéc vét bénh trung binh trén canh dao dong tor 1,50 +
0,27 mm dén 1,54 + 0,27 mm. Trong d6, MPL BLKQI c6 kich thudc vét bénh 16n
nhat dat 11,36 £ 0,34 mm & thoi diém 17 NSC. Két qua nghién ctru cho thdy, kich

thude vét bénh trén 14 16n hon so véi két qua trong bao cdo ciia Arshiya va ctv (2014).

Theo nhom tac gia, kich thude vét bénh tai thoi diém 6 NSC dat 1,8 + 2,5 mm. Trong
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khi d6, kich thudc vét bénh trén 14 tai thoi diém 7 NSC trong nghién ciu dat 2,55 +
2,68 mm.

Qua két qua ¢ Bang 3.3. va Bang 3.4 cho thiy, cic MPL X. axonopodis pv. citri
c6 ty 18 xuat hién vét bénh, thoi gian biéu hién bénh va kich thudc vét bénh khac nhau.
Diéu nay ching t6 mirc 46 doc tinh ctiia cac MPL 1a khac nhau. Trong d6, cac MPL
BLKQI, THKQ! va DHKQ4 c6 thoi gian xuét hién bénh sém hon, ty 1& xuat hién
bénh cao hon, kich thudc trung binh vét bénh 16n hon so vi cac MPL con lai. Ngoai
ra, qua két qua nghién ctru nay ciing cho thdy, & canh chanh c6 kha ning nhiém bénh
nhe hon, thoi gian xuét hién bénh cham hon va vét bénh nho hon so véi 14 va qua. Co
thé do vo qua c6 do xop va do am cao, 14 c6 vach té bao mong, dd 4m cao nén dé dang
bi vi khuan tin cong pha hiy vach té bao dong thdi co diéu kién sinh truong tot nén

bénh thé hién sém hon so vdi1 canh.

Sau khi chiing bénh, biéu hién vét bénh trén qua, 14 & cac thoi diém theo doi duoc
ghi nhan & Hinh 3.3. Qua Hinh 3.3 cho thdy, trén qua, vét bénh xuat hién sém nhat &
thoi diém 5 NSC. Ban dau, vét bénh c6 mau xanh giot dau, siing udt, quang vang rd
bao xung quanh (Hinh 3.3 B, C). Trong khi qua ddi ching khong ¢ biéu hién (Hinh
3.3 A). Sau 15 ngay chung bénh, vét bénh gia tang kich thudc va chuyén sang mau néu,
& gilta md bénh niit né, nho 1én khoi bé mat vo qua, kich thudc quang vang bén ngoai
cling gia ting (Hinh 3.3 D). Trén 14, vét bénh xuat hién mudn hon ¢ 7 dén 9 NSC. Vét
bénh ban dau ciing c6 mau xanh giot dau, siing uét, nhung chua xuat hién quang vang
r5. Tai thoi diém 15 NSC, vét bénh hinh thanh mo seo két tinh mau tréng ndi trén bé
mit 13, bén dudi c6 mau nau sdm, quang vang xuat hién rd xung quanh vét bénh (Hinh
3.3 E, F). Két qua nay tuong tur mé ta cua Katkar va ctv (2016). Vét bénh gia, mau niu
sam hon, ¢ gitra m6 bénh nut né. Trén canh, vét bénh xuét hién chim nhét (11 NSC).
Vét bénh 1a nhitng ddm nau, nho, xu xi ndi trén vo canh. Tai thoi diém 17 NSC, kich
thude vét bénh gia tang, ndi trén bé mat vo canh, rén, xép va chuyén sang nau dam.

Két qua nay twong ty mo ta cua Gottwald va ctv (2002).

65



Hinh 3.3. Tri¢u chung bénh loét do X. axonopodis pv. citri (BLKQI) gay ra trén qua ¢
9 NSC val5 NSC va trén 14 & 15 NSC (A: Qua ddi chimg; B: Qua 9 NSC; C: Qua 15
NSC: D: L4 dbi ching; E: Mit trén cua 14; F: Mt dudi cua 14)

Qua két qua chup SEM ¢ Hinh 3.4 cho théy, 7 NSC vét bénh trén 14 c6 sy xam
nhap cia vi khuan qua vét thuong va cac 15 khi khong xung quanh. Hinh dang va kich
thudc vét bénh chua cé sy thay d6i (Hinh 3.4 B). O 15 NSC, kich thudc vét bénh ting
1én, nho 1én khoi bé mat 14, nit né, r5ng xép bén trong tao noi tru an cho vi khuan
(Hinh 3.4 A). O qua, 15 NSC, vét bénh twong tu & 1a nhung rong, x6p hon. Cac té bao

vi khuan da xam nhap sau bén trong va dugc bao v€ boi cac sgi polysaccharide do
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chinh vi khuén san xuét ra (Hinh 3.4 D, E).

100um

Hinh 3.4. Két qua chup SEM sy xam nhap va gy bénh trén 14 va qua chanh gay ra boi

vi khuan Xanthomonas axonopodis pv. citri

(Trén 1a: A-Vi khuan tap trung quanh 15 khi khéng (7NSC); B: Tao thanh vét loét ¢ 15
NSC; C: Béi ching; Trén qua: D- Vi khuan xdm nhap vao bén trong qua 15 khi khéng;
E: Tao thanh vét loét & 15 NSC: F: Péi ching).

3.1.3. Xéac dinh loai Xanthomonas axonopodis pv. citri duwa vao trinh tu vung gene

16S rDNA, hrpW va pthA

Xanthomonas 1a mét chi thudc ho Xanthomonadaceae. Nhiéu loai Xanthomonas 1a
mam bénh nghiém trong cua thyc vat, 1a nguyén nhan gy thiét hai 16n cho nhiéu loai
cay tréng. Do d6, viée xac dinh chinh xac cac loai vi khuan trong chi Xanthomonas s&
c6 gia tri 16n di voi cac nha nghién cru va nguoi nong dan trong quan 1y bénh hai.
Trong nghién ctru nay, viéc két hop giira quan sat cac dic diém hinh thai, sinh hoa va

phan tich trinh ty cic ving gene chuyén biét ctia lodi X. axonopodis pv. citri nham
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khang dinh dang loai X. axonopodis pv. citri phan 1ap dugc tir cdy chanh bi bénh tai
Long An. Chin MPL duogc chon dai dién tir 3 vung thu mau dé nghién ctru vé trinh tu
cac nucleotide bang k¥ thuat sinh hoc phan tir, bao gdbm: BLKQI, BLKC3, BLKLI1,
DHHL2, DHHQ2, DHKQ4, THKQ1, THKL1, THKCA4.

3.1.3.1. Xac dinh loai Xanthomonas sp. dwa vao trinh tu vung gene 16S rDNA

Chiéu dai va trinh ty ctia nhitng ving ITS ciia rDNA duoc cho rang 13 ving tién
hoa nhanh nhat vi viy c6 thé rat bién d6i. Nhitng universal primer dugc thiét ké tur
nhimg ving bao tén nam hai dau ving ITS va ving ITS ¢6 kich thuéc nho (600 + 700
bp) d& dang dugc khuéch dai boi vi sb ban sao 16n (1én t&i 30.000 ban trong mbi té bao)
cua vung ldp lai trén rDNA (Dubouzet va Shinoda, 1999). Trinh tu cua gene nay thich

hop 12 m&t mo hinh pho bién dé nghién ctru sy tién hda va phan loai cua vi khuan.

bp M- 1 2 3 4 5 6 7 8 9

1500

250

Hinh 3.5. Két qua dién di san pham PCR ctia 9 MPL X. axonopodis pv. citri véi
cap primer 27F - 1492R. (M: thang mau chuan 250 bp; (-): d6i ching am; Lane 1-9:
BLKQI, BLKC3, BLKL1, DHHL2, DHHQ2, DHKQ4, THKQI, THKL1, THKC4)

San pham PCR ctia 9 MPL X. axonopodis pv. citri trong nghién ctru v4i primer
27F - 1492R sau khi dién di trén gel agarose 1,5% c6 kich thuée khoang 1500 bp khi
so sanh v4i thang DNA phu hop véi bdo cao cua Li va ctv (2015) (Hinh 3.5). Trinh tu
ving 16S rDNA cia 9 MPL nay d3 duoc ding ky truc tiép trén ngan hang dir liéu
Genebank va sé dang ky cua cac MPL tir MT328595.1 - MT328603.1 (Bang 3.1, Phu
luc 3).
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Dé khong xdy ra tinh trang c6 sy nham 14n hodc khéng c6 sy thdng nhit y kién
khi m6 ta mot loai dua vao dic diém hinh thai hoc thi sy tuong déng trinh ty, sy phan
nhom loai ciia cac MPL X. axonopodis pv. citri cin phai dugc so sanh va phan tich &
murc dJ phan tu.

.

> So sanh trinh tw vung 16S rDNA cua 9 MPL Xanthomonas axonopodis pv.

citri nghién ciru véi cac mau trén the gidi

Trong 9 MPL X. axonopodis pv. citri nghién ctru, 8 MPL (BLKQ1, BLKC3,
BLKL1, DHHL2, DHHQ2, DHKQ4, THKLI1, THKQI) c6 su twong dong rat cao tir
97 + 99% vé6i 1 miu c6 ngudn gde tir My, 2 mau cd ngudn gde tir Trung Qudc, 1 miu
c6 ngudn goc tir New zealand, 1 miu c6 nguodn gdc tir Thai Lan, 2 mau c6 ngudn goc
tir Brazil. Riéng MPL THKC4 c6 sy twong dong kha 94 + 95% véi cac mau trén thé
gidi (M, Trung Qudc, New Zealand, Thai Lan, Brazil) (Bang 3.2, Phu luc 3). Nhu
vay, tit ca 9 MPL X. axonopodis pv. citri nghién ctru déu c6 su twong dong véi cac
mau X. axonopodis pv. citri & duoc xac nhan 1a minh chtng cho thdy 9 MPL nay déu
thudc loai X. axonopodis pv. citri. K&t qua nghién ctru nay ciing cho thiy chi c6 mot
loai X. axonopodis pv. citri hién dién pho bién tai cac ving trong chanh cua tinh Long

An.

So d6 phan nhém di truyén caa 9 MPL nghién ctru duoc xay dung theo phuong
phap Maximum Composite Likelihood dya trén trinh tu ving 16S rDNA thé hién qua
Hinh 3.6. Két qua phan tich cho thiy c6 sy khac biét di truyén & vung trinh tu 16S
rDNA giita 9 MPL nghién ctru. Mic du su khéac biét 1a khong dang ké nhung ciing da
phan 9 MPL X. axonopodis pv. citri nghién ctru thanh 6 nhém nho trén so dd phan
nhém. Su bién dong nhoé & trinh tu 16S rDNA c6 thé 1a do cac dot bién diém hodc cac
d6t bién nho do chén hay mét nucleotide xay ra trén ving 16S rDNA trong qué trinh
tién hoa cla cac ca thé trong quan thé. Chin MPL X. axonopodis pv. citri tach 1di v6i
cac mau ciia thé gidi cho thdy c6 sy dong nhét di truyén cia nhitng mau vi khuan phan

1ap.
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62 - MT328603 X. axonopodis strain THKL1 A

29 | L \MT328600 X. axonopodis strain DHKQ4
f:t MT 328597 X. axonopodis strain BLKL1 9 MPL
MT 328602 X. axonopodis strain THKQ1 >

% L MT 328595 X. axonopodis strain BLKQ1

MT 328596 X. axonopodis strain BLKC3

0| — Mr1328598 X. axonopodis strain DHHL2
L MT328599 X. axonopodis strain DHHQ2 ~ J

521 NR 104963.1 X. citri pv. aurantifolii (USA)
| MN584920.1 X. citr pv. fuscans (Belgium)

MK382439.1 X. citri pv. citri (New Zealand)

MK121207.1 X. citri pv. citri (China)
65| KY271340.1 X. axonopodis (Brazil)
JQ513818.1 X. campestris pv. viticola (Brazil)
HQ875739.1 X. axonopodis pv. citri (Thailand)
MT328601 X. axonopodis strain THKC4
KP756924.1 Pseudomonas sp. (Germany)

9

=

[ 100

0.08 0.06 0.04 0.02 0.00

Hinh 3.6. So d6 phan nhém di truyén ctia 9 MPL X. axonopodis pv. citri xay
dung theo phuong phap Maximum Composite Likelihood dya trén trinh ty vung 16S
rDNA. Phan trim gia tri bootstrap ttr 1000 lan 13p lai dugc chi trén cac nhanh. Mau
KP756924 (Psuedomonas sp.) dugc sit dung nhu mdt loai xa.

Nhu vay, tir két qua dinh danh theo phuong phap truyén thong dua trén dic diém
hinh thai hoc, két qua phan nhom loai dua trén trinh ty ving 16S rDNA, 9 MPL
Xanthomonas nghién ciru cung nhém véi1 loai X. axonopodis pv. citri, chua xac dinh
duoc c6 sy hién dién cua cac loai khac va khang dinh két qua theo phuong phap truyén
thong 1a chinh xac. Pay ciing 1 co s& dé két ludn loai X. axonopodis pv. citri 13 loai

hién dién pho bién trén dong ruéng & Long An.
3.1.3.2. Xac dinh loai vi khuén X. axonopodis pv. citri dwa vao viing gene hrpW

Sy tuong tac gita tic nhan gay bénh véi ky chii phu thudc vao hé théng protein.
Cum gene hrp (Hypersensitive Response and Pathogenicity) ma hoéa cho nhiing
protein cdu thanh hé théng tiét loai III (T3S-Type III secretion), c6 vai tro phan phdi
cac protein effector gdy doc nhu pthA vao bén trong té bao ky chu (Leach va White,
1996; Dunger va ctv, 2005). Trén cac loai Xanthomonas ngudi ta xac dinh dugc cac
loai hrp gene: hrpG, hrpA, hrpB, hreV, hrpBl, hrpD6, hrpB2, hrcU, hrcW, hrpB4,

hreN va cac gene nay nam thanh cum. Trong khi d6, trén X. axonopodis pv. citri gene
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hrpW khong nam trong cum Arp cling véi cac gene con lai (Alegria va ctv, 2004). Park
va ctv (2006) cho rang khong thé phat hién dugc mau vi khuan c6 gene hrpW bang
phuong phép phén loai truyén thng. Can phai ¢ cac primer PCR chuyén biét dé phat
hién va xac dinh gene ArpW tir cic mau thu vé tir dong rudng. Két qua xac dinh gene
hrpW ctua 9 MPL X. axonopodis pv. citri nghién ctu dugc trinh bay ¢ Hinh 3.7 va
Hinh 3.8.

Két qua Hinh 3.7 cho thay, tat ca 9 MPL X. axonopodis nghién ctiru déu c6 doan
gene hrpW voéi chiéu dai khoang 561 bp trong mdi san pham PCR khi phan tich trén
gel agarose 1,5%. Két qua nghién ctru nay tuong dong véi két qua cua Park va ctv
(2006) khi nghién ctru vé di truyén cua vi khuan X. axonopodis pv. citri trén ciy cd
mui.

Két qua Hinh 3.8 vé so sanh trinh tu ving hrpW ctia 9 MPL X. axonopodis pv.
citri v6i cac mau X. axonopodis pv. citri trén thé gidi cho thay, su twong dong trinh ty
gitra 9 MPL nghién ctru v6i 6 mau X. citri pv. citri tt My va 1 mau X. axonopodis pv.

citri tir Brazil 12 giéng nhau hoan toan 100% (Bang 3.3; Phu lyc 3).

500 bp

Hinh 3.7. Két qua dién di san pham PCR ctia 9 MPL X. axonopodis pv. citri v&i cip
primer XacF - XacR. (M: thang chuan 100 bp; (-): d6i ching am; Lane 1-9 (A):
BLKQ1, BLKC3, BLKL1, DHHL2, DHHQ2, DHKQ4, THKQ1, THKL1, THKC4)
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DHKQ2 Y

[
DHKQ4
 DHKL2

I
THKL1
THKO!

| THKC4
BLKL1
BLKC3
BLKQ1 J
CP009007.1 X. citri subsp. citri (USA)
CP009007.1 X. citri subsp. citri (USA)
CP023285.1 X. citri pv. citri (USA)
CP009010.1 X. citri subsp. citri (USA)
CP009031.1 X. citri pv. citri (USA)
| CP003778.1 X. citri pv. citri (USA)
AE008923.1 X. axonopodis pv. citri (Brazil)

> 9 MPL

Hinh 3.8. So d6 phan nhém di truyén cia 9 MPL Xanthomonas axonopodis pv. citri,
xay dung theo phuong phap Maximum Composite Likelihood dya trén trinh tu gene

hrpW. Phan trim gia tri bootstrap tir 1000 1an lap lai duwoc chi trén cac nhanh.

Su twong dong trinh tu rat cao vdi cic mau di xac dinh 1a X. axonopodis pv. citri.
Chin MPL X. axonopodis pv. citri nghién ctru xép cing nhom loai véi X. citri pv. citri
c6 ngudn goc tir My (6 mau), X. axonopodis pv. citri ¢c6 ngudn gde tir Brazil (1 mau).
Két qua phan tich trinh tu nucleotic trén gene hrpW cho thay vung hrpW cta 9 MPL X.
axonopodis pv. citri khong c6 su khac biét so véi 6 mau cd ngudn goc tir My va 1 mau
c6 ngudn gbe tir Brazil (Hinh 3.1; Phu Luyc 3). Nhimg két qua dinh danh loai dua trén
trinh tu ving 16S rDNA va hrpW di cing c¢b cho két luan 9 MPL nghién ctru déu

thudc loai X. axonopodis pv. citri.
3.1.3.3. Xac dinh loai vi khuin X. axonopodis pv. citri dwa vao viing gene pthA

pthA 1a thanh vién ctiia ho gene avrBs3/pthA. Day l1a gene quy dinh tinh gay doc
cua X. axonopodis pv. citri trén cay c6 mui (Brunings va Gabriel, 2003). Gene pthA la
yéu to kich hoat triéu chting dic trung cua bénh loét trén cdy c6 mui, bao gém sy ting
sinh t& bao qua mirc va tao ra vét thuong hoai tir (Duan va ctv, 1999). Trong nghién
clru ndy, dé phat hién va xac dinh gene pthA tir cic mau thu vé tir dong rudng sir dung

primer PCR chuyén biét pthl - pth2.
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500 bp
200 bp

Hinh 3.9. San pham PCR khuéch dai gene pthA cua 9 MPL Xanthomonas
axonopodis pv. citri v6i cac cap mdi J-pth1/J-pth2. (M: thang chuan 100 bp; (-): d6i
chirng am; Lane 1-9 (A): BLKQ1, BLKC3, BLKL1, DHHL2, DHHQ2, DHKQA4,
THKQI1, THKL1, THKC4)

Két qua PCR cho thiy, 8 trong 9 MPL nghién ctru (BLKQI1, BLKC3, BLKLI,
DHHL2, DHHQ2, DHKQ4, THKQI1, THKLI) tao san phém co kich thudc khoang
198 bp khi phan tich trén gel agarose 1,5% (Hinh 3.9). Riéng MPLTHKC4 phéan lap tu
canh cay chanh khong hat & Thanh Hoa, Long An khong cho san pham band PCR. Két

qua nay c6 thé do c6 mot hoac vai diém khac nhau tai vi tri lién két bat cdp cta primer.

AB021365.1 X. citri (Japan)
U28802.1 X. citri (USA)
CP004400.1 X. axonopodis (China)
BLKQ1 Y
BLKC3
BLKL1
THKQ1 ,
THKL1 8 MPL
DHHL2
DHHQ2
DHKQ4 /
GU181333.1 X. axonopodis pv. citri (Taiwan)
GU181332.1 X. axonopodis pv. citri (Taiwan)
100% | EF473087.1 X. citri pv. citri (USA)
MK425211.1 X. citri pv. citri (Argentina)

100%

0.0025 0.0020 0.0015 0.0010 0.0005 0.0000

Hinh 3.10. So dd phan nhom di truyén ciia 8 MPL Xanthomonas axonopodis pv.
citri, xay dung theo phuong phap Maximum Composite Likelihood dya trén trinh ty

gene pthA. Phan tram gié tri bootstrap tir 1000 1an lap lai duoc chi trén cac nhanh.

Két qua Hinh 3.10 vé& so sanh trinh tu ving pthA ciia 9 MPL X. axonopodis pv.
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citri voi cac mau X. axonopodis pv. citri trén thé gi6i cho thay, 8 trong 9 MPL X.
axonopodis pv. citri nghién ciru twong déng v6i 1 mau X. axonopodis pv. citri ¢o
ngudn gdc tir Trung Qudc, 2 miu X. axonopodis pv. citri ¢6 ngudn goc tir Pai Loan, 2
mau X. citri pv. citri ¢6 ngudn gbc tir My, 1 miu c6 ngudn gbc tir Argentina va 1 mau
X. citri pv. citri ¢ ngudn gbc tir Nhat Ban 1a 100% (Bang 3.4; Phu luc 3). Su twong
ddng trinh tu rat cao voi cac mau di xac dinh 13 X, axonopodis pv. citri d cing c6 cho
két luan 8 MPL nghién ctru déu thudc loai X. axonopodis pv. citri. Ngoai ra, két qua so
d6 phan nhom loai dua trén trinh ty viung pthA & Hinh 3.10 cho thdy, 8 MPL X.
axonopodis pv. citri nghién ciru ndm cung mot nhom va cé quan hé di truyén rat gin
gii véi X. axonopodis pv. citri & Trung Qudc (CP004400.1), X. citri pv. citri & Nhat
Béan (AB021365.1) va X. citri pv. citri & My (U28802.1). Tam MPL X. axonopodis pv.
citri nghién ctru ndm cing mot nhoém voi nhau cho thdy sy déng nhét di truyén cia

nhimg mau vi khuan phan 1ap.

Két qua phan tich trinh ty nucleotic trén gene pthA cho thay, 8 MPL & Long An ¢
1 diém sai khac C-T & vi tri nucleotide thir 181 so v&i loai X. citri pv. citri & Argentina
(MK425211.1), X. axonopodis pv. citri & Pai Loan (GU181333.1; GU181332.1), X.
citri pv. citri & My (EF473087.1) nhung giéng hoan toan véi X. citri pv. citri 6 My
(U28802.1), X. citri pv. citri & Nhat Ban (AB021365.1) va X. axonopodis pv. citri &
Trung Qudc (CP004400.1) (Hinh 3.11).

Tém lai, tir 75 miu bénh c6 biéu hién loét trén 14, qua va canh chanh c6 hat va
khong hat thu thap tor 3 huyén Bén Lirc, Thanh Hoa, Ptrc Hué tinh Long An da phan
1ap duoc 75 MPL c¢6 dic diém hinh thai, sinh hoa cua loai vi khuan X. axonopodis pv.
citri. Két qua dinh danh vi khuan bang phuong phép giai trinh ty 16S rDNA voi cip
mdi 27F - 1492R, cho théy 9 MPL duoc lua chon déu thudc loai X axonopodis pv.
citri. T cac két qua so sanh su twong dong trinh ty, phan nhom di truyén trén ving
ITS-rDNA cta vi khuan X. axonopodis pv. citri cho thdy chi cAn phan tich ving ITS-
rDNA véi cip mdi 27F - 1492R 1a da dé xac dinh loai cia vi khuan gay bénh loét trén
ciy chanh. Tuy nhién, néu chi dya vao két qua giai trinh ty ving 16S rDNA chua thé
khang dinh 9 MPL tir Long An thudc X. axonopodis pv. citri hay X. axonopodis pv.
aurantifolii. T két qua phan tich va so sanh thém trinh tu hai ving gene gy bénh loét
dic trung hrpW va pthA cho thdy 9 MPL c¢6 do tuong dong 99 + 100% véi X.
axonopodis pv. citri. Didu nay cho thay, viéc két hop giai trinh ty ving 16S rDNA va
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cac viung trinh tu gene gdy bénh dic trung c6 thé khang dinh dén trang thai gay bénh

cua loai (pathovar).

10 20 30 40 il 60 70 80 a0 100
R KRS ERETE FEERS RTETS CXUT) CRURS CERRS CEEY EERT) RTEes RXOr) CREE) CRTR) ERUr) ERTr) FUEry FTres Cene pres)
Pt 11N S R CT'T CAACTC ARACGCCGGACCAGGUGTCTTTGCATGCATTCGC CGATTC GCTGGAGCGT GACCTTGAT GCGCCCAGCCCARC GLACGAGGGAGATCAGA Gl
U2g802.1 SN CTT CARCTCARACGCCGGACCAGGCGTCTTTGCATGCATTCGCCGATTC GCTGGAGCGTGACCTTGAT GCGCCCAGCCCARC GLACGAGGGAGAT CAGA RNl
(=S 01 R R T CAACTC AAACG CCGGAC CAGGCGTCTTTGCATGCATTCGCCGATTC GCTGGAGCETGACCTTGAT GCGCCCAGCCCAAC GCACGA GGLAGAT CAGA RN
[eiA k25 5 R N T CAACTC AAACGCCGGAC CAGGCGTCTTTGCATGCATTCGC CGATTC GCTGGAGCGTGACCTTGAT GCGCCCAGCCCAAC GCACGA GGLAGAT CAGA Rt
(/AR A 70 N R T T CAACTC ARACGCCGGAC CAGGCGTCTTTG CATGCATTCGC COATTC GCTGGAGCGTGACCTTGAT GCGCCCAGCCCARC GCACGA GGLAGA T CAGA RN
$rE W1 e S N T'T CAACTC AAACGCCGGAC CAGGCGTCTT TG CATGCATTCGC CGATTC GCTGRAGCGT GACCTTGAT GCGCCCAGCCCARC GCACGAGLGAGAT CAGA RN
Lo O S R T CAACTC AAACGCCGGACCAGGCGTCTTTGCATGCATTCGC CGATTC GCTGGAGCGT GACCTTGAT GCGCCCAGCCCARC GCACGAGGGAGATCAGA Gl
BIKQL SR CTT CAMCTC ARACGCCGGAC CAGGCGTCTTTGCATGCATTC G CGATTC GCTGGAGCGTGACCTTGAT GCGCCCAGCCCAMC GCACGAGGGAGATCAGA CRRII
BIKC3 AR CTT CAACTCARACGCCGRACCAGGCGTCTTTGCATGCATTCGC CGATTC GCTGGAGCGTGRCCTTGAT GCGCCCAGCCCARC GCACGAGHGAGATCAGA GRRRI
BIKL1 SN CTT CAACTC AAACGCCGGAC CAGGCGTCTTTGCATGCATTCGC COATTC GCTGGAGCGT GACCTTGAT GCGCCCAG CCCAMC GCACGAGLGAGATCAGA RN
THEQ1 SR CTT CAACTC ARACGCCGGAC CAGGCGTCTTTGCAT GCATTCGC CGATTC GCTGGAGCGT GACCTTGAT GCGCCCAG CCCAAC GLACGAGGEAGATCAGA GRRI
THEIL1 SR CTT CAACTCARACGCCGGACCAGGCGTCTTTGCATGCATTCGCCGATTC GCTGGAGCGT GACCTTGAT GCGCCCAGCCCARC GLACGAGGGAGAT CAGA Rl
DHHL2 AR CTT CARCTCAAACGCCGGACCAGGCGTCTTTGCATGCATTCGCCGATTC GCTGGAGCGT GACCTTGAT GCGCCCAGCCCARC GCACGAGGGAGATCAGA Rl
DHHQ2 AR CTT CAACTCAAACGCCGGACCAGGCGTCTTTGCATGCATTCGCCGATTC GCTGGAGCGT GACCTTGAT GCGCCCAGCCCARC GCACGAGGGAGATCAGA CRilY
DHEQ4 AN CTT CAACTCAAACGCCGGACCAGGCGTCTTTGCATGCATTCGCCGATTC GCTGGAGCGT GACCTTGAT GCGCCCAGCCCAAC GCACGAGGGAGATCAGA R

110 120 130 140 150 160 170 13 130

SREN CEREH KRR FERES RXRTS CXETS CRRRS EERRS Ry KRR FTres KX CXs CRrw) Ereed Creed { KX ETre) KX ies
Pt 1 e SN . GLCARG CAGCC GTAAAC GGTCCC GRATCGGATCGT GCTGTCACCHGT CCCTCC GCACAGCARTC GT TCGAGGTGCGC! ¢ 'CCCGARCAGCGC GAT RN
U2ga02.1 NGOG GECARG CAGCC GTARAC GGTCCC GRTCGGATCGT GCTGTCACCGET CCCTCC GCACAGCAATC GT TCGAGETGCGE! ¢ 'CCCGAACAGCGT GAT NS
(L1 R RN G GGCAA G CAGCC GTARAC GGTCCC GATCGGATCOT GCTGTCACCGET CCCTCC GCACAGCARTC GT TCGAGGTGOGC!  'CCCGAACAGCGC GAT Rk
[E7A R 25 K P R RN G GGCARG CAGCC GTAAAC GGTCCC GATCGGATCGT GCTGTCACCGET CCCTCC GCACAGCAATC GT TCGAGGTGOGC! Y 'CCCGAACAGCGC GAT Rt
[E7AR: 205 70 RN RN G GGCAAG CAGCC GTAAAC GGTCCCGATCGGATCGT GCTGTCACCGGT CCCTCC GCACAGCARTC GTTCGAGGTGCGC! Y 'CCCGAACAGCGC GAT R
L1 SN O GLCARG CAGCCGTAARC GGTCCC GATCGGATCGT GCTGTCACCGGT CCCTCCGCACAGCAATCGT TCGAGGETGCGL! §i *CCCGAACAGCGC GAT RN
L P A VAN R O G GLCARG CAGCCGTARACGGTCCCGATCGGATCGT GCTGTCACCGGT CCCTCCGCACAGCAATC GT TCGAGGTGCGC §i 'CCCGAACAGCGC GAT R

BIKQ1 BN CCGGGCAAGCAGCCGTARAC GGTCCC GATCGGATCGT GCTGTCACCGGT CCCTCC GCACAGCARTC GT TCGAGGTGCGC!  *CCCGAACAGCGT GAT R
BIKC3 NGOG GGCARGCAGCC GTARAC GGTCOC GATCGGATCGT GCTGTCACCGGT CCCTCC GCACAGCAATCGT TCGAGETGCGC!  'CCCGAACAGCGC GATCRRH
BIKL1 G GCG GECARGCAGCC GTARACGGTCOC GRTCGGATCGT GCTGTCACCHGT CCCTCCGCACAGCAATC GT TCGAGGTGCGC! ¢ 'CCCGAACAGCGC GAT ]
THEQL G GCGGECARGCAGCC GTARAC GGTCCC GRTCGGATCGT GCTGTCACCGGT CCCTCCGCACAGCAATC GT TCGAGGTGCGC! ¢ 'CCCGAACAGCGC GAT RN
THEL1 IINCCG GECAAG CAGCC GTAAAC GGTCOC GATCGGATCGT GETGTCACCGGT CCCTCC GCACAGCARTC GT TCGAGETGCGC! # 'CCCGAACAGCGT GATCRRE
DHHL.2 I GCG GECARGCAGCC GTARAC GGTCCC GRTCGGATCGT GCTGTCACCGGT CCCTCCGCACAGCARTCGT TCGAGGTGCGC! ¢ 'CCCGAACAGCGC GAT ]
THHQ2 RN GCG GECARGCAGCC GTARAC GGTCCC GRATCGGATCGT GCTGTCACCGGT CCCTCCGCACAGCARTCGT TCGAGGTGCGC! ¢ 'CCCGAACAGCGC GAT ]
DHKQ4 NGOG GGCAAGCAGCCGTARACGGTCCC GATCGGATCGT GCT GTCACCGGT CCCTCCGCACAGCAATCGT TCGAGGTGCGL! (¢ 'CCCGRACAGCGC GAT R

Hinh 3.11. Két qua align trinh ty ving gene pthA cua 8 MPL Xanthomonas
axonopodis pv. citri v6i trinh ty ving gene pthA voi cac dong vi khuan Xanthomonas

axonopodis pv. citri da dugc cong bd trén GeneBank.

3.2. Panh gia hoat tinh trc ché vi khuén X. axonopodis pv. citri ciia cao chiét phan
doan tir ciy giao trong diéu kién phong thi nghiém

Tir nhitng nghién ctru, phan 1ap vi khuan Xanthomonas pv. citri giy bénh loét trén
cay chanh, MPL BLKQ1 dugc chon cho nghién ctu danh gia hoat tinh wc ché vi

khuan ctia cac cao chiét phan doan tir cay giao trong diéu kién phong thi nghiém.
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3.2.1. Két qua tao cao chiét toan phan va cic cao phan doan tir ciy giao

(Euphorbia tirucalli L.)

Bot kho (6,5 kg) cua cdy giao (E. tirucalli) thu thap & 3 ving Phan Thiét, Tp. Hd
Chi Minh va Pk Néng c6 do am tuong ung 8,73% =+ 0,74; 8,86% + 0,69; 8,67% +
0,87 dugc st dung trong nghién ctru. Két qua hiéu suét chiét va dd 4m cao toan phén
va cic cao phan doan tir cdy giao thu thip & Binh Thuan, Pak Nong, Tp. HCM duoc
trinh bay trong Bang 3.5 va Bang 3.6.

Qua Bang 3.5 va Bang 3.6 cho thiy, véi d6 am cac cao toan phan va cao chiét
phan doan nam trong khoang 27,28 + 30,71% (Bang 3.6), hiéu suat chiét cao toan
phan (EtOH) ciia cdy giao thu nhan & ba ving Binh Thun, Pak Noéng va Tp. HCM
khac bi¢t nhau dang ké. Trong do, cay giao thu nhan & Phan Thiét, Binh Thuan c6 hiéu
suat chiét cao toan phan cao nhét dat 9,48% va thap nhat 13 cay giao thu nhan & Tp.
HCM (8,67%). Hiéu suat chiét cao toan phan (EtOH) trong nghién ctru nay khac so
v6i hiéu sudt chiét cay giao thu nhan & An P trong bao cao cua Upahyay va ctv

(2010).

Bang 3.5. Két qua hiéu suét chiét cao toan phan va cic cao phan doan tir cay giao

thu thap ¢ Binh Thuan, Pk Néong va Tp. HCM

STT Loai cao chiét Hiéu suit chiét (%)

Pik Nong Binh Thuén Tp. HCM

1 EtOH 8,87" 9,48¢ 8,67
2 He 29,792 29,04 31,13
3 EA 18,34 18,64° 15,928
4 Bu 13,14° 11,90 15,006

Trong cung mot hang, cdc gia tri co cac ky tw theo sau khdc nhau chi sw khac biét co y
nghia thong ké ¢ mikc 0,05 theo trac nghiém DUNCAN; EtOH: cao toan phdn ethanol;

He: cao n-hexan; EA: cao ethyl acetate; Bu: cao butanol
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Bang 3.6. Do 4m cua cao toan phan va cac cao phan doan tir cdy giao thu thap &

Binh Thuan, Pik Néong va Tp. HCM

STT Loai cao chiét Do Am (%)

Pik Nong Binh Thuin Tp. HCM

| EtOH 29,18+1,12 29,68+0,60 27.96+0,84
2 He 27,51£0,80 27.28+0,99 27.99+0.87
3 EA 29.00+1,48 29,05+0,60 29.23+0,89

4 Bu 30,71+0,86 30,47+0,69 30,27+1,09

EtOH: cao toan phan ethanol; He: cao n-hexan; EA: cao ethyl acetate; Bu: cao

butanol

Theo Upahyay va ctv (2010), hiéu suét chiét ciy giao trong dung méi methanol
bang phuong phap soxhlet & nhiét do 54,0 + 55,5°C trong 24 dén 36 gid dat 4,44%.
Giira cac cao phan doan, hiéu suét chiét cao ethyl acetate tir cdy giao ¢ Binh Thuan la
cao nhét (18,64%), khac biét khong dang ké so véi cay giao thu & Dk Nong (18,34%).
Tuy nhién, cdy giao thu nhan ¢ Tp. HCM c6 hiéu suat chiét cao n-hexan va cao
butanol cao nhét twong tmg 31,13 va 15,22%. Két qua nghién ciru phi hop véi nhan
dinh ciia cac nghién ctru trude, thanh phan va ham luong cac hop chét thir cip trong
thuc vat phu thudc vao céc yéu td nhu tudi cay, vi tri dia ly, khi hau (Upadhyay va ctv,
2010); thanh phan cac hop chat trong dich chiét phu thudc vao d6 phan cuc va trong
luong cua dung mai chiét (Younes va ctv, 2018); dung moi khong phan cyc hoa tan t6t
cac hop chat khong phan cuc, dung méi co tinh phan cuc trung binh s& hoa tan tét cac
cac hop chat phan cuc trung binh, dung méi phan cyc manh s& hoa tan tot cac cac hop
chat phan cyc manh (Nguyén Kim Phi Phyung, 2007).

3.2.2. Panh gia hoat tinh rc ché vi khuan X. axonopodis pv. citri ciia cac cao chiét
phan doan

Viéc danh gia hoat tinh e ché vi khuan X. axonopodis ciia cic cao chiét phan
doan tir cdy giao tir 3 vung thu nhan (Binh Thuan, Pik Nong, Tp. HCM) trong diéu
kién phong thi nghiém 1a rt can thiét vi ddy chinh 13 co s¢ dé xac dinh ving thu nhan
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ciy giao, phan doan cao chiét va nong do thich hop cho viéc tng dung ngoai dong. Két
qua duong kinh vong vo khuan va gia trj MIC cua cac cao chiét phan doan duoc thé

hién trong Bang 3.7, Bang 3.8 va Hinh 3.13.

Bang 3.7. Buong kinh vong v6 khuan cta cac cao chiét phan doan doi véi vi khuan

X. axonopodis pv. citri

Vung Cao chiét Puong kinh vong vé khuin (mm)
thu phan Néng dp (mg/mL)
nhan doan
1,25 2,5 5,0 7,5
Binh He ; ; 6,10£0,65  8,67+0,76
Thuan EA 10,57£0,80  12,30+0,79  14,33+0,76  17,67+0,57
Bu 3,70+030  7.63+0,65  10,03+0,55  11,03+0,35
Dik He - - 3,07£0,60  5,77+0,75
Nong EA 8,67+0,20  10,17+0,29  12,23+0,87  15,5£0,50
Bu 3274025  5,00£0,50  7,67+0,76  10,03£0,55
Tp. He - - 2,67+0,29 5,00+0,50
HEM EA 6,67+0,29 8,40+0,36 9,97+0,45 11,60+0,36
Bu 2,93+0,40 4,67+£0,29 7,07+0,60 8,33+0,76
Streptomycin (0.01 20,13+£0,61  20,13+0,61  20,13+0,61  20,13+0,61
mg/mL)
DMSO 10% - - - -
Ghi chu: (Trung binh £ SD, n = 3); “-”: Khong trc ché: He: cao n-hexan; EA: cao

ethyl acetate; Bu: cao butanol

Qua Bang 3.7 cho théy, o néng do 5,0 mg/mL (0,5% w/v), tat ca cac cao chiét
phan doan tir cdy giao thu nhan & ca 3 ving déu c6 kha ning wc ché vi khuan X.
axonopodis pv. citri. Trong d6, hiéu qua @c ché vi khuan cua cac cao chiét phan doan

tir cdy giao ¢ Binh Thuan > Pik Nong > Tp. HCM véi duong kinh vong v6 khuan
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turong tng tir 6,10 + 0,65 mm dén 14,33 + 0,76 mm; tir 3,07 + 0,60 mm dén 12,33 +
0,87 mm va tir 2,67 £ 0,29 mm dén 9,97 + 0,45 mm. O ndng do 7,5 mg/mL (0,75%
w/v), cao chiét phan doan EA (ethyl acetate) tir cAy giao thu nhan ¢ Binh Thuén c6
duong kinh vong vo khuan cao nhat (17,67 + 0,57 mm) va gia tri MIC dat 0,156
mg/mL (0,0156%) (Bang 3.8). Trong khi duong kinh vong vo khuén thip nhét (2,67 +
0,29 mm) dugc quan sat thdy & cao chiét chiét phan doan He (n-hexan) cia cdy giao
thu nhan & Tp. HCM. O ndng d6 1,25 mg/mL (0,125% w/v) va 2,5 mg/mL (0,25%
w/v), cao chiét phan doan He tir ca ba ving thu nhan déu khong c6 kha nang trc ché vi
khuan. Theo Sultan va ctv (2016) cho réng, su khéc biét vé hiéu qua khang khuén cua
cac chiét xuat tir cay E. tirucalli khi str dung cac dung méi khac nhau 1a do sy c6 mat
clia cac hop chét c6 hoat tinh sinh hoc. Két qua nghién ciru cling cho thay, hiéu qua tic
ché vi khuan X. axonopodis pv.citri cua cac chiét phan doan EA tir ciy giao cao hon so
véi dich chiét ethanol tir toi, cay Azadirachta indica, Guava, Casto va Turmeric dugc
bao céo trong nghién ctru ciia Negiand va Kuma (2015). Cu thé, dich chiét ethanol tir
t6i, cdy Azadirachta indica, Guava, Casto va Turmeric v6i nong do 20% co6 kha ning
trc ché vi khuan X. axonopodis pv. citri voi duong kinh vong vo khuan tuong tng 13

1,73;1,67;1,57; 1,43 va 1,13 cm.

Ngoai ra, trong nghién ctru cia Raju va ctv (2013), dich chiét 14 Tulasi (cdy hung
qué) (40%) c6 kha ning (e ché X. axonopodis pv. punicae v6i dudng kinh vong vo
khuan 1a 1,76 cm. Theo Ijato (2016), & nong dd 5% va 20%, dich chiét A. indicia co
hiéu qua trc ché vi khudn X. citri voi dudng kinh vong vo khuén 14 1,27 cm va 2,60 cm.
Trong khi d6, dich chiét V. amygdalina c¢6 duong kinh vong vo khuan twong tmg 1a
0,82 cm va 2,20 cm. Két qua nghién ctru cho thdy, dich chiét tir cdy giao & Viét Nam
c6 kha nang e ché vi khuan X. axonopodis. Nghién ctru ny 1a mot budc quan trong
trong viéc phat trién céac loai thudc trir sdu co ngudn goc thuc vat than thién v6i moi

truong dé quan 1y bénh hai cay tréng do vi khuan va phat trién ché phim thuong mai.
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Bang 3.8. Két qua nong d6 tc ché tdi thiéu (MIC - mg/mL) vi khuan X. axonopodis pv.

citri cua cac cao chiét phan doan

Vung thu Cao chiét phan doan MIC (mg/mL)
nhan
Binh Thuan He ]
EA 0,156
Bu 0,625
DPik Nong He -
EA 0,312
Bu 0,625
Tp. HCM He ;
EA 0,625
Bu )
Ghi chu: “-”: khong xac dinh; He: cao n-hexan; EA: cao ethyl acetate; Bu: cao

butanol
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Hinh 3.12. Két qua duong kinh vong vo khuan do1 véi vi khuan Xanthomonas cta cac

cao chiét tir cdy giao & ndng do 7,5 mg/mL (0,75% w/v), khang sinh Streptomycin
(0,01 mg/mL) bang phuong phap khuéch tan giéng thach.
(A - cao n-hexan; B- cao etyl acetate; C - cao butanol; D - Streptomycin)

3.2.3. Két qua dinh tinh ciAc nhém hoat chit c6 trong cac cao chiét phan doan tir
ciy giao

Pé ¢ co so khoa hoc khang dinh két qua danh gia kha ning e ché vi khuan X.
axonopodis pv. citri trong diéu kién phong thi nghiém, viéc ddnh gid cac nhém hoat
chét, dinh luong ham lugng phenolic téng va flavonoid téng va xac dinh su ¢6 mat cua
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cac hoat chit c6 mit trong cao chiét phan doan la can thiét. Cac cao chiét phan doan tur
cidy giao thu nhan tir Binh Thuin va Pak Néng c6 hiéu qua e ché vi khuan X.
axonopodis pv. citri cao hon & Tp. HCM nén dugc chon dé danh gia su hién dién cua
cac nhom hoat chat. Két qua dinh tinh cac nhém hoat chét flavonoid, alkaloid, tannin,
terpennoid va saponin trong cc cao chiét phan doan He (n-hexan), EA (ethyl acetate)

va Bu (butanol) dugc trinh bay ¢ Bang 3.9.

Qua Bang 3.9 cho thdy, két qua dinh tinh cdc nhom hoat chit trong cac cao chiét
phan doan cia ciy giao thu nhan tir Binh Thuan va Dak Néng 14 nhu nhau. Trong do,
cac cao chiét phan doan tir ciy giao ¢ Binh Thuin va Pik Noéng déu c6 chira nhom
flavonoid va khong c6 su hién dién cia nhoém saponin, nhom chét ¢ chira nhiéu thanh
phan c6 doc tinh d3 duoc bao cao trong cac nghién clu trudc ddy. Két qua nay khac
v6i bao cao cua Vale va Orlanda (2011) va Orlanda va Vale (2015) vé thanh phan hoa
hoc ctia dich chiét cdy giao ¢ Brazil c¢6 chta saponin. Piéu nay cho thay, cdy giao &
Viét Nam 12 ngudn nguyén liéu tiém ning véi nhiéu hoat chat c6 kha ning trc ché vi
khuan moéi. Cao chiét phan doan EA (ethyl acetate) va phan doan Bu (butanol) c6 chira
alkaloid, flavonoid va tannin trong khi phan doan He (n-hexan) c6 chura flavonoid va
terpenoid. Gitra cac cao chiét phan doan ¢ ca hai vung thu nhan, phan doan EA s¢ hitu
nhiéu nhém hoat chat nhat. Theo Nguyén Kim Phi Phung (2007); Younes va ctv
(2018), thanh phan cac hop chat hoa hoc trong cac dich chiét phu thudc vao do phan
cuc va trong lugng phan tir ciia cac dung moi chiét va tuan tha nguyén tic “cac chat
giéng nhau s& hoa tan vao nhau”. Nhom hoat chit flavonoid phén 16n dugc gitr lai &
phan doan EA. Tuy nhién, mét sé flavonoid c6 gan véi phan tir duong nén do phan
cuc cua hop chit ciing ting 1én nén c6 mit trong phan doan Bu. Thanh phan hoéa hoc
trong cdy giao ¢ Binh Thuén va Pik Nong trong nghién ctru ndy sé hitu cdc nhom hoat
chat twong tu trong ciy giao & An D¢ trong bao cdo ctia Upahyay va ctv (2010) va
Brazil trong bdo cao cua Vale va Orlanda (2011) va Orlanda va Vale (2015). Tuy
nhién, theo bdo c4do ctia nhom nghién ctru Aleixo va ctv (2018), cdy giao thu nhan &
vuon Piatd, & Brazil chi c6 mat nhom flavonoid, khong c6 cac nhéom tannin, alkaloid,
saponin. Diéu nay ciing di dugc ghi nhan trong bao cao ciia Upahyay va ctv (2010)
rang thanh phan va ty 18 cta cac hop chat thir cap trong thuc vat thay ddi phu thudc

vao vi tri dia 1y, mua vu khai thac va tuoi cay.
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Bang 3.9. Két qua dinh tinh cac nhém hoat chat trong cac cao chiét phan doan

tur cay giao

Ving thu  Cao chiét  Alkaloid Flavonoid Tannin Terpenoid Saponin

nhan phan doan

Binh Thuan He - + - + -
EA ++ ++ + -+ -

Bu + + + - -

DPik Nong He
++ ++ + +++ -

EA

Bu

Ghi chu: (-) am tinh (khong co), (+) duong tinh (c6 1t), (++), dwong tinh (cd),
(+++) duong tinh (co nhiéu). He: cao n-hexan, EA: cao ethyl acetate; Bu: cao
butanol

Ngoai ra, theo Sultan va ctv (2016), sy khac nhau vé hoat tinh khang khuan cta
cac cao chiét tir cay giao la do boi hoat tinh sinh hoc cua cac nhém hoat chat co6 mat.
Trong d6, cao phan doan EA cua cdy giao sé hitu cic nhom hoat chat alkaloid,
flavonoid, tannin, terpenoid. Theo cac nghién ctru trudc, alkaloid c6 kha ning trc ché
vi khuan thong qua co ché @c ché qua trinh sinh tong hop nucleic acid cta vi khuan.
Trong khi @6, tannin lai gdy doc cho vi khuan thong qua co ché gia ting qua trinh
hydroxyl héa (Cushnie va ctv, 2014; Min va ctv, 2008). Bén canh d6, co ché tiéu diét
vi khuén cua cac polyphenol da dugc ghi nhan thong qua viéc kim ham c-di-AMP, co
vai trd diéu khién nhiéu chirc nang khac nhau trong vi khuan (Upahyay va ctv, 2010).
Céc flavonoid wc ché vi khudn thong qua mot sd co ché: co kha ning Grc ché enzyme
transpeptidase 1am cho mucopeptid (yéu t6 dam bao vi khuan viing chic) khong tong
hop duogc; gan 1én mang nguyén sinh chit cua vi khuan, 1am thay doi tinh tham thiu
chon lgc ciia mang, 1am cho mot s6 chat can thiét cho doi séng ctia vi khuan (nucleotid,
pyrimidin, purin) lot qua mang nguyén sinh chat ra ngoai; wc ché tong hop nucleotid;

tac dong vao DNA khuon, tc ché tong hgp RNA cua vi khuan. Nhém -OH tir do trong
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cac hop chét phenolic trc ché vi khuan thong qua mot s6 co ché nhu: twong tac véi
mang té bao cua vi khuan dé phd v& cdu trac mang va gy ro ri cic thanh phén té bao
lam chét vi khuén (Xue va ctv, 2013); thuc déy viéc phan dinh vi tri ctia cac electron
sau d6 hoat dong nhu chat trao d6i proton va giam gradient qua mang té bao chét cia
té bao vi khuan dan dén su sup do cua dong luc proton va lam can ki€t nhom ATP va

cudi cung lam chét té bao (Ultee va ctv, 2002).

3.2.4. Ham lwong phenolic tong va flavonoid tdng ciia cao chiét phan doan tir ciy

giao (E. tirucalli)

Phenolic va flavonoid 13 hai nhém hop chét tu nhién thudng gip trong duoc liéu
c6 nguodn goc thuc vat. Hon 8.000 cau triic phenolic da dugc tim thiy, tir cac phan tir
don gian nhu cac acid phenolic dén cac chat polyme nhu tannin. Ngoai ra, hai nhom
hop chat nay con c6 nhiéu hoat tinh sinh hoc trong d6 ¢ kha ning {rc ché nhiéu loai vi
khuan Gram (-) va Gram (+) (Hwang va ctv, 2014). Ham luong phenolic tong va
flavonoid téng cua cac cao chiét phan doan (n-Hexan, ethyl acetate va butanol) tir ciy

giao duogc trinh bay & Bang 3.10.

Ham luong phenolic tong duoc xac dinh dya vao dudong chuan cia acid gallic
(Hinh 4.1; Phu luc 4) y = 0,0102x + 0,0075, R? = 0,9998 va ham luong flavonoid tong
duoc x4c dinh dua vao dudng chuan cta quercetin (Hinh 4.2; Phy luc 4) y = 0,0043x
+0,0118, R?=0,9999.

Qua Bang 3.10 cho théy, tat ca cic cao chiét phan doan tir cdy giao thu nhan & hai
vung Binh Thuén va Dik Nong déu c6 chtra phenolic va flavonoid nhung ham luong &
mdi viung va mdi phan doan khac nhau va khac biét ¢6 y nghia khi kiém chimg bang
DUNCAN. Trong d6, cao chiét EA (ethyl acetate) tir cAy giao thu nhan & Binh Thuan
c6 ham luong phenolic va flavonoid cao nhat twong tGng 1a 106,32 mgGAE/g va
450,83 pgQE/g, khac biét dang ké so v6i ham luong phenolic (98,63 mgGAE/g) va
flavonoid (408,86 pugQE/g) trong phan doan EA ¢ Pik Nong. Nong do phenolic va
flavonoid thip nhat dugc quan sat thiy & cao phan doan He (n-hexan) & Pak Nong vai
gia tri twong tng 14 14,46 (mgGAE/g) va 90,34 ngQE/g, khac biét khong dang ké véi
ham lugng phenolic (16,65 mgGAE/g) va flavonoid (97,97 ngQE/g) trong phan doan
He ¢ Binh Thuan. Két qua nay cho thiy, ngoai nhiing thanh phan nhu chlorophyl, chat

béo, phan doan He con chira mét it cac hop chit phenolic kém phan cuc

84



Bang 3.10. Két qua ham luong phenolic tong va flavonoid tong trong cac cao

chiét phan doan tir cdy giao thu nhan ¢ Binh Thuén va Pak Néng

Vung thu nhan Cao chiét phan Phenolic tong Flavonoid tong
doan (mgGAE/g) (ngQE/g)
Binh Thuan He 16,65* 97,97
EA 106,32¢ 450,83¢
Bu 61,87¢ 273,34¢
Pik Nong He 14,46° 90,34°
EA 98,634 408,364
Bu 50,94° 258,75°

Trong cung mot cot, cac gia tri co cdc ky tu theo sau khdc nhau chi su khdc biét
co y nghia thong ké o mirc p < 0,05 theo trac nghiem DUNCAN, He: cao n-hexan, EA:
cao ethyl acetate; Bu: cao butanol

Thanh phan hoéa hoc trong cac cao chiét phu thudc vao do phan cuc va trong
luong phan tir ciia dung moéi lya chon ciing nhu su ¢6 mat cua cac hop chat trong thuc
vat (Nguyén Kim Phi Phung, 2007). Két qua nghién ctru cho thay, véi cdy giao thu
nhan & Binh Thuan va Pik Nong, Viét Nam st dung dung moi ¢6 d6 phan cuc trung
binh ¢6 hiéu qua hon dung méi phan cyc thap dé thu dugc ham lugng phenolic va
flavonoid cao hon. Trong nghién ctru ctua Aratjo va ctv (2014), trong chiét xuat
acetone va methanol tir cay giao ¢ Brazil c6 ham lugng phenolic tuong tng 1a 30,54 +
0,64 mgGAE/100g va 27,6 + 2,34 mgGAE/100g. Trong khi do, theo nhom nghién ctru
Orlanda va Vale (2015), chiét xuat ethanol tir cay giao & Brazil c6 ham luong phenolic
va flavonoid tuong ung 13 96,18 + 1,33 mgGAE/g va 63,75 + 2,34 mgQE/g. Cac két
qua nay cho thay, ham luong phenolic tong trong cdy giao & Brazil thap hon so véi cdy
giao thu nhan ¢ Binh Thuan va Pak Nong, Viét Nam trong nghién ciru niy nhung ham

luong flavonoid thi cao hon nhiéu.
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3.2.5. Két qua phan lap hop chat

Cao chiét phan doan ethyl acetate (EA) tir cAy giao & Binh Thuén va Pak Néng c6
hiéu qua trc ché vi khuan X. axonopodis pv. citri, ham luong phenolic va flavonoid cao
hon so véi cac phan doan con lai. Do d6, cao chiét EA tir hai ving nay duogc tién hanh
phan 1ap cac hop chat hién dién bang phuong phap sic ky ban moéng, sic ky cot va xac
dinh cau trac ciia cac hop chat bang phwong phap NMR. Két qua phan 1ap hop chat
dugce thé hién trong Hinh 3.14 va Hinh 3.15, cu thé:

% K&ét qua phan lap cao phin doan EA tir ciy giao & Binh Thuin

Tir 114,98 g phan doan EA chay sic ky cot silica gel pha thuong, giai ly v6i hé
dung moi n-hexan: ethyl acetate: acetone (5:1:1 — 1:1:1) thu dugc 18 phan doan EA1-
18. Trong 18 phan doan thu dugc, phan doan EA3 c6 hoat tinh tc ché vi khuan X
axonopodis pv. citri cao hon cac phan doan con lai. Do d6, phan doan EA3 dugc chon

dé tiép tuc thuc hién sic ky cot gel dé phan tach thanh cac phan doan nhé hon.

EA3 (4,08 g) dugc phan tach bang sic ky cot gel pha thuong, giai ly voi hé dung
moi ban dau n-hexane: chloroform: ethyl acetate: acetone: acetic acid (350: 100: 40:
25: 10) dé thu dugc 4 phan doan EA3.1-4. Trong 4 phan doan nhé thu duogc, phan
doan EA3.2 ¢6 hoat tinh @c ché vi khuan X. axonopodis pv. citri cao hon cac phan

doan con lai do d6 dugce Iwa chon dé thuc hién budc tiép theo.

EA3.2 (360 mg) tiép tuc dugc phan tach bang sic ky gel Sephadex LH-20 giai ly
bang methanol dé thu duoc 3 phan doan EA3.2.1-3. Trong 3 phan doan nho thu dugc,
phan doan EA3.2.3 ¢6 hoat tinh @rc ché vi khuin X. axonopodis pv. citri cao hon cac

phan doan con lai do d6 duogc lua chon dé phan lap hop chét trong phan doan.

EA3.2.3 (166,3 mg) tiép tuc dugc phan tach bang sic ky cot pha dao C18 véi hé
dung moi giai ly metanol: nudc (1: 2 —1: 1) thu duoc hop chat 1 (scopoletin, 20 mg),
2 (gallic acid, 9,3 mg) va 3 (piperic acid, 4,6 mg).

*.

< Két qua phan lap cao phan doan EA tir cAy giao & Pik Nong

Tir 105,68 g phan doan EA chay sic ky cot silica gel pha thuong, giai ly v6i hé
dung moi n-hexan: ethyl acetate: acetone (5:1:1 — 1:1:1) thu dugc 8 phan doan EA1-8.
Trong 8 phan doan thu dugc, phan doan EA3 c6 hoat tinh trc ché vi khuan X.

axonopodis pv. citri cao hon cac phan doan con lai. Do d6, phan doan EA3 dugc chon
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dé tiép tuc thuc hién sic ky cot gel dé phan tach thanh cac phan doan nhé hon.

EA3 (4,01 g) dugc phan tach bang sic ky cot gel pha thuong, giai ly voi hé dung
moi ban dau n-hexane: chloroform: ethyl acetate: acetone: acetic acid (350: 100: 40:
25: 10) dé thu dugc 4 phan doan EA3.1-4. Trong 4 phan doan nhé thu duogc, phan
doan EA3.2 c6 hoat tinh @c ché vi khuan X. axonopodis pv. citri cao hon cac phan

doan con lai do 6 dugc Iwa chon dé thuc hién budce tiép theo.

EA3.2 (308 mg) tiép tuc dugc phan tach bang sic ky gel Sephadex LH-20 giai ly
bang methanol dé thu duoc 3 phan doan EA3.2.1-3. Trong 3 phan doan nho thu dugc,
phan doan EA3.2.1 ¢6 hoat tinh &rc ché vi khuin X. axonopodis pv. citri cao hon cac

phan doan con lai do d6 duogc lua chon dé phan lap hop chét trong phan doan.

EA3.2.1 (97,0 mg) tiép tuc dugc phan tach bang sic ky cot pha dao C18 vdi hé
dung moi giai ly metanol: nuéc (1: 2 — 1: 1) thu duoc 3 hop chat. Trong d6, c6 hai
hop chét: scopoletin (7,0 mg) va gallic acid (3,4 mg) giéng voi hop chat duge phan 1ap
& ciy giao thu nhan ¢ Binh Thuan va hop chéit con lai, hop chat 4 (3,3’,4’-tri-O-
methylellagic acid, 17,6 mg).
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Bot kho cua cay (6,5

kg)

Y

Cao EtOH (610,32 g)

v

v

v

Cao He (174,92 g)

Cao EA (114,83 g) Cao Bu (73,12 g)

EAl EA2 EA3 EA4 EAS EA6 EA7 EAS8 EA9 EA10 EAll EA12 EA13 EA14 EA1S EAl6 EA17 EA18
18,17¢ || 4.25¢ || 4,08 4,79g 1,32g 3,75g 2,33 6,79g 1,51g 7.91g 1,26g 1,98¢ 1,44g 3,12¢ 2,51g 311g [ 248 1,60g
EA3.1 EA3.2 EA3.3 EA34
320mg 360mg 128mg 119mg

EA3.2.1 EA3.2.2 EA3.2.3
81mg 32mg 166,3mg
Scopoletin (20 mg) Gallic acid ( 9,3 mg) Piperic acid (4,6 mg)

Hinh 3.13. Két qua phan 1ap cac hop chét tir miu cay giao (E. tirucalli) thu nhan & Binh Thuan
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Bot kho cua cay (6,5 kg)

Y

Cao EtOH (576,40g)

v

v

v

Cao He (171,69 g) Cao EA (105,68 g) Cao Bu (75,75 g)
! / / / y / ¥
EAL1 5,18g EA2 4,65g EA3 8,37g EA4 4,01g EAS5 3,25¢ EA62,17g EA7 4,08g EAS 3,94g
EA3.1 EA3.2 EA3.3 EA3.4
290 mg 308,3 mg 103,4 mg 128,9 mg
EA3.2.197 EA3.2272 EA3.2.3 56,7
mg mg mg
Scopoletin (7,2 mg) Gallic acid ( 3,4 mg) 3,3°,4’-tri-O-methylellagic acid (17,6 mg)

Hinh 3.14. Két qua phan 1ap cac hop chét tir mau cay giao (E. tirucalli) thu nhan & Pak Nong
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3.2.5.1. Hop chat scopoletin (hop chit 1)

Hop chit 1 duoc phan 1ap ¢ dang bdt vo dinh hinh mau vang nhat. Dya vao két
qua phd NMR mét chiéu va hai chiéu, du doan cau tric cta chat 1 1a scopoletin (Bang

3.11 va Hinh 3.15).

Bang 3.11. Dit liéu phd NMR cua hop chét 1, 2 va 3

Hop chit 1 Hop chit 2 Hop chit 3
Vi tri (Scopoletin) (Gallic acid) (Piperic acid)
on, J(Hz) oc on, J(Hz) oc on, J(Hz) oc
1 122.2 131.4
7.11, d,
2 160.4  7.14(1H, s) 110.4 s 108.3
3 6.17,d,9.5 112.4 146.4 148.1
4 7.84,d,9.5 143.7 139.6 148.4
6.85, d,
5 7.19,s 109.1 146.4 105.4
9.0
7.00, dd,
6 1449  7.14(1H, s) 110.4 120.9
9.0,1.5
6.86, d,
7 154.1 170.5 137.5
15.5
6.97, dd,
8 6.80, s 102.8 122.4
15.5,10.5
7.31, dd,
9 150.9 141.8
14.5,10.5
6.86, d,
10 111.2 125.8
14.5
11 164.4
3-/5/6-
3.90 55.7
OCH;

O-CHx-O 6.03 101.4
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Pho '"H NMR cho thay sy hién dién cua bay cong hudng bao gdbm: hai proton cua
nbi d6i C=C cua dong phén cis 14 hai mili d6i tai d6 dich chuyén &u 7,84 (1H), d, J =
9,5 Hz, H-4) va 6,17 (1H, d, J=9,5 Hz, H-3); hai proton cua vong thom la hai miii don
tai ou 6,80 (H-8) va 7,19 (H-5), mot miii don 1a 3H ctia nhém methoxy -OCH3 ¢ on
3,90 (3H, s) (Hinh 4.3, Phu luc 4)

Pho BC - NMR cua hop chit 1 cho thdy 10 tin hiéu cacbon bao gdm: mot nhom
cacbonyl este & dc 160,4 (C-2), bén phan tir methylen & 8¢ 143,7 (C-4), 112,4 (C-3),
109,1 (C-5) va 102,8 (C-8), mot nhom methoxy & 8¢ 55,7 va boén cacbon bac bén thom
d 8¢ 111,2 (C-10), 144,9 (C-6), 150,9 (C-9) va 154,1 (C-7) (3 nguyén tir C sau co gan
v6i nguyén tir O) (Hinh 4.4, Phy lyc 4). Dit liéu NMR cta hop chat 1 twong tu nhu dit

lidu cua scopoletin, do d6, hop chat 1 duoc xac dinh 1a scopoletin.

Hinh 3.15. C4u trtc hop chat scopoletin
3.2.5.2. Hop chit gallic acid (hop chat 2)

Hop chét 2 duoc phan 1ap dudi dang chat vo dinh hinh mau tring. Dua vao két
qua pho NMR mét chiéu va hai chiéu, du doan cau tric cua chat 2 1a gallic acid (Bang
3.11 va Hinh 3.16).

Phd 'H-NMR ctia hop chit 2 cho thiy sy xudt hién cia mot proton vong thom tai
Ou 7.14 (1H, s) va hai tin hi¢u mdi tu ddc trung cho nhom OH tai &y 8.25 (brs) va 3.08
(brs) (Hinh 4.5, Phu luc 4).

Pho 3C-NMR ctia hop chat 2 ¢6 thiy nam tin hiéu cong huong. Trong d6 c6 4 tin
hi€u cua carbon vong thom tai 6c 146.4, 139.6, 122.2, 110.4 va mot tin hi¢u carboxylic
acid tai 170.5 ppm (Hinh 4.6, Phu luc 4).
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HO OH
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Hinh 3.16. Céu tric hop chit 2 (galllic aicd)

Dir liéu pho cua hop chét 2 goi nhd dén cac hop chat vong don (mono acromatic
compound) ¢ cdu tric dbi xtmg. Gia thuyét dugc cing cb bang su trung chap hai tin
hiéu carbon tai 146.4 va 110.4 trén phd *C NMR. Mic khac, két hop véi d6 dich
chuyén vé ving tir truong cao cua proton 7.14 (1H, s) va sy ton tai cia mot nhom

carboxylic acid gitip xac dinh cau triac hoa hoc ctia hop chét 2.

So sanh dit liéu pho 'H- va '3C-NMR cuia hop chét hop chat 2 véi s6 liéu pho cia
gallic acid (Abraham Garcia va ctv, 2019) cho thdy c6 sy twong dong, do d6 cau tric

ctia hop chat 2 dugc dé nghi 14 gallic acid (Hinh 3.16).
3.2.5.3. Hop chit piperic acid (hop chit 3)

Hop chét 3 duoc phan 1ap dudi dang chat vo dinh hinh mau tring. Dua vao két
qua phé NMR mét chiéu va hai chiéu, duy doan ciu trac cta chat 3 la piperic acid

(Bang 3.11 va Hinh 3.17).

Ph6 'H-NMR cua hop chét 3 cho théy su hién dién ciia mot mii don la 3H cua
nhoém methoxy -OCH3 ¢ 61 3,90 (3H, s) vong 1,2,4-trisubstituted benzenoid (du = 7,11,
d,J=15;6u=6,85d,J=9,0; u=7,00,dd, J=9,0, 1,5), mot nhém metylen dioxy
(81 = 6,03, s), va bdn proton olefin tir &u = 6,86 — 7,31 (Hinh 4.7, Phu luc 4).

Tin hiéu ciia phd 3C-NMR ciia hop chat 3 dugc trinh bay bao gdm mot carbon
cacbonyl, bay nhom methine sp?, mot acetal methylen, va ba carbon thom dugc thay
thé. Phan tich sy két hop spin-spin ctia bon proton olefin cho thay sy hién dién cia hai
lién két doi lién tiép thong qua C-7 va C-10. Phan tich Ji.7/us va Jio/u.10 (15,5 Hz) cho
thdy cdu hinh (E) cua céac lién két d6i nay (Hinh 4.8, Phu luc 4). Phd HMBC thé hién
cac dinh chéo cua ca H-9 (6u = 7,31) va H-10 (du = 6,86) v6i cacbon cacbonyl C-11
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(8c= 164.,4) x4c dinh lién két cua 11-COOH tai C-10. Tuong tu, twong quan HMBC
ciia H-7 (8n = 6,86) va H-8 (8 = 6,97) v6i C-1 (8c= 131,3) chi ra lién két cta nhanh
bén tai C-1. Cudi cung, vi tri cia nhom metylen dugc xac dinh do mbi tuong quan
HMBC véi ca C-3 va C-4 (Hinh 4.9, Phu luc 4). Dit liéu NMR ciia hop chéat 3 gan
gidng véi dir liéu cua acid piperic, do d6, x4c dinh hop chit 3 13 acid piperic (Takao va

ctv, 2015).

9 7
HO11//1 J

Hinh 3.17. Céu trtc hop chat 3 (piperic acid)
3.2.5.4. Hop chit 3,3’ 4-tri-O-methylellagic acid (Hop chét 4)

Hop chit 4 duoc phan lap dudi dang chit vo dinh hinh mau tring. Dya vao két
qua phd NMR mot chidu va hai chidu, du doan céu tric ciia chat 4 1a 3,3 4-

Trimethylellagic acid (Bang 3.12 va Hinh 3.18).

Pho '"H-NMR cua hop chit 4 cho thiy su xudt hién cta hai proton vong thom tai
oun 7,54 (1H, s), ou 7,48 (1H, s) va ba tin hi¢u cho nhém CHj tai dn 4,07 (3H, s), 0n
4,06 (3H, s) va 6u 3,98 (3H, s) (Hinh 4.10, Phu luc 4).

Pho '3C-NMR ciia hop chat 4 cho thay 17 tin hiéu cacbon bao gom: ba nhom
methyl & 8¢ 6,25 (C-3), 60,91 (C-3°) va 56,66 (C-4); hai nhom cetone & ¢ 158,47 (C-
7') va 158,29 (C-7); mot nhom hydroxyl & ¢ dc 153,68 (C-4) va 15 cacbon bac bon
thom ¢ oc 111,70 (C-1), 140,91 (C-2), 140,71 (C-3), 153,68 (C-4), 107,38 (C-5),
112,42 (C-6), 158,29 (C-7), 111,78 (C-1"), 141,40 (C-2"), 140,22 (C- 3"), 153,04 (C- 4"),
107,38 (C-5"), 113,34 (C-6"), 158,47 (C-7") (Hinh 4.11, Phu luc 4). D@t licu NMR cua
hop chét 4 twong ty nhu dit liéu cua 3,3’ .4 -tri-O-methylellagic acid di dugc nghién
ctru va cong bd boi Khac va ctv, 1990. Do d6, hop chat 4 duoc xac dinh 1a 3,34 -tri-
O-methylellagic acid c6 c4u tao Hinh 3.18.
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Bang 3.12. Dit liéu pho NMR ciia hop chat 4

Loal Hop chit 4 3,3’,4’-tri-O-methylellagic
Vi tri c acid
ou(ppm)  dc(ppm) ou(ppm) dc(ppm)

1 >C< 111.70 111.62

2 >C< 140.91 141.23

3 >C< 140.71 140.26

4 >C< 153.68 152.23

5 -CH- 7.54 (1H,s) 107.38 7.73 (1H,s) 111.42

6 >C< 112.42 112.11

7 >C< 158.29 158.52

1’ >C< 111.78 111.65

2’ >C< 141.40 141.25

3’ >C< 140.22 140.23

4 >C< 153.04 152.22

5 -CH- 7.48 (1H,s) 107.38 7.61 (1H,s) 111.45

6’ >C< 113.34 112.12

7 >C< 158.47 158.63
3-OMe -CHs 4.07(3H,s) 61.25 4.19 (3H,s) 61.53
3’-OMe  -CH; 4.06 (3H,s) 6091 4.14 (3H,s) 61.26
4’-OMe  -CH3; 398 (3H,s) 56.66 4,04 (3H,s) 56.51

Hinh 3.18. Cau trac hop chét 4 (3,3”,4’-tri-O-methylellagic acid)

Qua két qua phan 1ap cac hop chat cho thay, hai hop chét scopoletin va gallic acid

déu co6 mat trong cao phan doan EA (ethyl acetate) & cdy giao thu nhan & hai ving
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Phan Thiét, Binh Thuan va Cujut, Pik Nong. Hop chét 3,3’,4’-tri-O-methylellagic
acid c6 mit trong cao chiét phan doan EA tir ciy giao thu nhin & Cujut, Pak Néng.
Trong khi d6, hop chat piperic acid c6 mit trong cao chiét phan doan EA tir ciy giao
thu nhan & Phan Thiét, Binh Thuan. bay 1a hop chat 1an dau tién dugc cb 1ap trong
nghién ciru ndy tr cdy giao & Phan Thiét, Binh Thuan. Theo béo cdo cia Le va ctv
(2019), cao chiét EA (ethyl acetate) tir ciy giao thu nhan & Ham Thuan Béc, Binh
Thuén cling c6 chtra scopoletin va 3,3’,4’-tri-O-methylellagic acid, nhung khong c6 su
hién dién cua gallic acid va piperic acid. Hop chat gallic acid da duoc ghi nhan co6
trong dich chiét ciy giao & Brazil (Machado va ctv, 2016). Scopoletin di duoc ghi
nhan c¢6 mat trong dich chiét cdy Euphorbia dracunculoides (Wang va ctv, 2014).
3,3”,4’-tri-O-methylellagic acid ciing d& dugc bao cdo c6 mat trong dich chiét ré cay
Euphorbia hylonoma hand. -Mazz (Guo va ctv, 2007). Theo Upadhyay va ctv (2010),
thanh phén va ty 1€ hop chét thir cép trong thuc vat phu thudc vao vi tri dia ly, mua vu
khai thac va tudi cdy.

Theo cac dan liéu nghién ctru trude cho thay, ca 4 hop chét scopoletin, gallic acid,
piperic acid va 3,3”,4’-tri-O-methylellagic acid déu c6 hoat tinh trc ché nhiéu vi khuan
Gram (-), Gram (+). Scopoletin 12 mot trong nhimg Coumarin c6 hoat tinh tc ché
nhiéu vi khuan Gram (-) va Gram (+) nhu: Salmonella Typhimurium véi gia tri MIC 1a
250 pg/mL (Prabowo va Agustina, 2020), vi khuan Pseudomonas aeruginosa ATCC
27853 va Pseudomonas DMSC 37166 véi gia tri MIC 1a 0,66 pg/mL (Napiroon va ctv,
2018), vi khuidn Gram (+) (Actinomyces naeslundii, Actinomyces israelii Vva
Streptococcus mutans) va Gram (-) (Prevotella intermadia, Porphyromonas gingivalis
va Aggregatibacter actinomycetemcomitans) voi gia tri MIC tuong ting tu 0,25
ng/mL dén 1,0 pg/mL va 0,5 pg/mL dén 1,0 pg/mL (More va ctv, 2012). Qua hinh anh
chup SEM vé co ché tac dong ciia scopoletin 1én té bao vi khuan trong nghién ciru cia
Napiroon va ctv (2018) cho thay, scopoletin lam thay d6i c4u trac thanh té bao cta vi
khuan. Co ché tac dong ctia scopoletin 1én té bao vi khuan twong ty nhom khang sinh
B-lactam: ngan can sy tao vach té bao, lam ly giai hoac bién dang vi khuan.

Gallic acid 1a mot polyphenol c6 san trong thuc vat c6 nhiéu hoat tinh sinh hoc
nhu khang khuén, khang virus, chdng oxy hoa, khang viém (Khanduja va ctv, 1999;
Stoner va Gupta, 2001). Gallic acid c6 ph6 khang khuan rong v6i nhiéu vi khuan Gram
(-) va Gram (+) nhu: tc ché vi khuan X. citri subsp. citri gy bénh loét trén cay chanh
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v6i gia tri MIC 1a 500 pg/mL (Silva va ctv, 2013), vi khuan Staphilococcus aureus va
Salmonella Typhimurium voi gid tri MIC tuong ung 1a 1250 pg/mL va 2500 pg/mL
(Chanwitheessuk va ctv, 2007). Gallic acid con c6 kha ning trc ché vi khuan gram (+):
Staphilococcus aureus CMCC(B)26003 (MIC 0,63 pg/mL), Bacillus cereus
CMCC(B)63301 (MIC 2,5 pg/mL), Staphilococcus epidermidis CMCC(B)26069
(MIC 0,63 pg/mL) va Monlilia albican CMCC(F)98001 (MIC 5,0 pg/mL), cac vi
khuan gram (-) nhw: E. coli ATCC25922 (MIC 2,5 pg/mL), S. typhimurium
CMCC(B)50115 (MIC 2,5 pg/mL), Shigella flexneri CMCC(B)51572 (MIC 2.5
ug/mL) va Pseudomonas aeruginosa ATCC27853 (MIC 2,5 pg/mL) (Li va ctv, 2017),
vi khuan Pseudomonas aeruginosa (MIC 500 mg/mL), E. coli (MIC 1500 mg/mL),
Staphilococcus aureus (1750 mg/mL) va Listeria monocytogenes (2000 mg/mL). Co
ché trc ché vi khuan chu yéu cua gallic acid 13 1am thay ddi dic tinh cia mang té bao
nhu: tinh thim, dién tich, cac dic tinh hoa 1y, thay doi tinh ky nuéc, 1am giam dién tich
am & bé mat, xuit hién hién tuong vo cuc bd trén bé mat mang té bao hodc hinh thanh
16 trén mang té bao gay hién tugng 1o ri cac thanh phan noi bao thiét yéu, 1am chét vi

khuan (Borges va ctv, 2013).

Zarai va ctv (2013) d bao cdo piperic acid c6 kha nang trc ché vi khuan Gram (-):
E. coli, K. pnuemonia va S. enterica véi MIC tuong tmg 312,5; 625 va 625 pg/mL; vi
khuan Gram (H): S. epidermidis, S. aureus, S. xylosus, B. subtilis, E. faecalis vo1 MIC
tuong Ung la 78,12; 312,5; 156,25; 156,25; 312,5 pg/mL. Theo Kuete va ctv (2007),
3,3°,4’-tri-O-methylellagic acid c6 kha ning wrc ché su phat trién ctia 6 loai vi khuan
Gram (-) va 13 loai vi khuan Gram (+) thir nghiém. Nhu vay, két qua nghién ctru 1a co
s& khoa hoc khang dinh hoat tinh tc ché vi khuan X. axonopodis pv. citri ciia cao chiét

EA.

3.2.6. Ham luwong cac hop chit c6 trong cao chiét phin doan c6 hoat tinh trc ché vi

khuin X. axonopodis pv. citri cao nhit

Giita cac cao phan doan tir ciy giao thu ¢ 3 ving Binh Thuan, PaK Nong va Tp.
HCM, cao phan doan ethyl acetate tir cay giao thu nhan ¢ Binh Thuén c6 hoat tinh tc
ché vi khuan X. axonopodis pv. citri cao nhat va két qua phan lap cho thay c6 3 hop
chat acid gallic, scopoletin va acid piperic. Him lwong 3 hop chat acid gallic,

scopoletin va acid piperic dugc xac dinh bang k¥ thuat HPLC, két qua duoc trinh bay
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trong Bang 3.13. Ham luong acid gallic duoc x4c dinh dya vao dudng chuan cua acid
gallic (Hinh 3.3; Phu luc 3) y = 87,16392x - 60,14350, R? = 0,99967; ham lugng
scopoletin dugc xac dinh dya vao duong chuan cta scopoletin (Hinh 4.12; Phu luc 4)
y = 38,34536x + 31,62261, R? = 0,99916 va ham luong acid piperic dugc xac dinh dua
vao dudong chuin cua acid piperic (Hinh 4.13; Phu luc 4) y = 84,05625x + 217,93638,
R?=0,99928.

Bang 3.13. Ham luong gallic acid, scopoletin va piperic acid trong cao toan phan tir

cay giao
STT Tén hop chat Ham lwong (mg/g)
1 Gallic acid 14,86
2 Scopoletin 21,81
3 Piperic acid 13,52

Qua Bang 3.13 cho thiy, ham luong scopoletin trong cao toan phan tir cdy giao
cao nhat 1 21,81 mg/g cao chiét, tiép dén 14 acid gallic va acid piperic véi ham luong
tuong tng 13 14,86 mg/g cao chiét va 13,52 mg/g cao chiét. Theo nghién ciru cia
Machado va ctv (2016), acid gallic trong ciy giao & Brazil chiém 3,052% (30,52
ng/mL) cao hon so véi két qua trong nghién ciru nay. Hai hop chit scopoletin va acid
gallic d3 timg duoc Le va ctv (2019) phan lap trong chiét xudt tir ciy giao ¢ Binh
Thuén. Tuy nhién, ham lugng cua hai hop chat nay chua duoc xac dinh. Cho dén hién
tai, ham luong ciia hop chat scopoletin va acid piperic trong chiét xuat tir ciy giao

chua dugc bdo cdo ké ca trong nudce va trén the gioi.

3.3. Panh gia hiéu qua d6i véi bénh loét do vi khuan X. axonopodis pv. citri giy ra

cua cao chiét phan doan tir cay giao trong nha ludi va ngoai dong

Qua két qua danh gia kha nang uc ché vi khuan X. axonopodis pv. citri cia cac
cao chiét phan doan tir cdy giao thu nhan ¢ ba ving Binh Thuin, Pik Néong va Tp.
HCM trong phong thi nghiém cho thay, cao chiét phan doan ethyl acetate (EA) tir cdy
giao thu nhan ¢ Binh Thuan c6 hiéu qua cao nhét. Do do, cao chiét phan doan EA tur
cay giao thu nhan & Binh Thuan dugc lya chon dé thyc hién thir nghiém danh gia hi¢u

qua dbi v6i bénh loét do vi khuan X. axonopodis pv. citri trong nha ludi va ngoai dong
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0 cac nong do khac nhau.

3.3.1. Panh gia hiéu qua ddi véi bénh loét do vi khuin X. axonopodis pv. citri ciia

cao chiét EA tir cAy giao & cac ndng dd khac nhau trong diéu kién nha luéi

Két qua kich thudc vét bénh va danh gia hiéu qua giam bénh loét trén cdy chanh
do vi khuan X. axonopodis pv. citri khi dugc xt Iy véi cao chiét EA ¢ cac ndng do
khéc nhau dugc trinh bay ¢ Bang 3.14 va Bang 3.15.

Qua Bang 3.14 cho thdy, khi xir Iy bang cao chiét EA (0,25%), kich thuéc trung
binh vét bénh giam nhung khac biét khong c6 ¥ nghia so véi thoi diém trudc phun &
céc thoi diém theo ddi ngoai trir 14 NSP 1an 3 va 21 NSP lan 3. Kich thudc trung binh
vét bénh tai thoi diém 14 NSP lan 3 va 21 NSP lan 3 twong ung 1a 1,3 va 1,1 mm,

trong khi mau d6i chung 1a 1,8 va 1,9 mm.

Bang 3.14. Kich thudc vét bénh (mm) ¢ cac thoi diém theo doi

TN Kich thwéc vét bénh (mm)

TP 7NSP 7NSP 7 NSP 14 NSP 21 NSP

lin1  14n2 lan 3 lan 3 lan 3
Cao EA (0,25%) 1,5¢  1,4b 1,4b¢ 1,4 1,3 1,12
Cao EA (0,5%) 1,79 1,5 1,5° 1,4 1,20 1,07
Cao EA (0,75%) 1,74 1,5 1,3b 1,1 0,97 0,952
Cao EA (1,0%) 1,7 1,3 1,12 1,07 0,952 0,912
Copper oxychloride 1,8¢  1,3° 1,2be 1,052 0,9920 0,892
(0,25%)
Streptomycin 1,74 1,4° 1,2b 1,08° 0,952 0,882
sulfate (0,1%)
Déi chung (nude 1,40 1,5% 1,70be 1,70be 1,8 1,9¢

13)

Trong cting mdt hang chi tiéu, cdc gid tri ¢é it nhdt mét chir cdi di kém giong
nhau thi sw khdc biét khéng cé y nghia théng ké (p<0,05) theo trdc nghiém
DUNCAN. TP: trucc phun, NSP: ngay sau phun; EA: cao ethyl acetate.
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Khi xtr 1y voi cao chiét EA (0,5%), kich thudc trung binh vét bénh giam va khac
biét co y nghia so v6i thoi diém trude phun & tat ca cac thoi diém theo ddi. Trong do, 7
NSP 1an 1, 7 NSP 1an 2 va 7 NSP 1an 3 ¢6 kich thudc trung binh vét bénh 13 1,5; 1,5 va
1,4 mm, khac biét khong c6 ¥ nghia v&i nhau. Tai thoi diém 14 NSP lan 3 va 21 NSP
1an 3, kich thude trung binh vét bénh 13 1,2 va 1,07 mm, giam tuong ung 1a 0,5 va 0,63

mm (s6 liéu khong biéu dién) so véi thoi diém trude phun.

Khi xtr 1y voi cao chiét EA (1,0%), kich thudc trung binh vét bénh loét & 7 NSP
lan 1 va 7 NSP lan 2 twong tng 1a 1,3 va 1,1 mm, giam 0,3 va 0,5 mm so v&i thoi diém
trudc phun. Tir thoi diém 7 NSP 1an 3 tr¢ di, kich thudc vét bénh giam trong khoang
tir 0,63 + 0,79 mm so véi thoi diém trude khi phun. 21 NSP lan 3, kich thudc trung
binh vét bénh nhé nhat 0,91 mm, trong khi mau ddi chimg 1a 1,9 mm. Tir két qua trén
cho thiy, hiéu qua lam giam kich thudc vét bénh ciia cao chiét EA trong nghién ciru
nay cao hon so véi dich chiét tr qua Chebulic myrobalan trong bio cao cia
Vudhivanich (2003). Theo nhoém gia, dich chiét tir qua Chebulic myrobalan ndng do
50.000 ppm lam giam kich thudc vét bénh loét do vi khuan X. axonopodis pv. citri gy
ra. Kich thudc trung binh vét bénh tai cac thoi diém 15; 20 va 30 ngay sau xir Iy 1a

0,62; 0,97 va 1,40 mm so véi mau doi ching 12 0,97; 1,84 va 3,00 mm.

Qua Bang 3.15 cho thdy, hiéu qua giam bénh loét trén ciy chanh do vi khuan X.
axonopodis pv. citri ciia cao chiét EA & cac nong do khao sét tai thoi diém 7 NSP lan 1,
7 NSP 1an 2 va 7 NSP 1an 3 kha thap dat trong khoang tir 3,74 + 28,65%. Tir 14 NSP
lan 3 tré di, hidu quéa giam bénh gia ting theo chiéu ting nong do cao chiét EA. Cu thé,
tai thoi diém 14 NSP 1an 3, khi xir 1y v6i cao chiét EA (0,25%), hiéu qua giam bénh 1a
17,60%. Khi xir Iy v&i cao chiét EA (0,75% va 1,0%), hiéu qua giam bénh twong tng
1a 43,48 va 47,58%. Hiéu qua giam bénh cua cao chiét EA ¢ nong do tir 0,5% trg 1én

khac biét co y nghia so véi cao chiét EA ¢ ndng d6 0,25%.

Tai thoi diém 21 NSP 1an 3, néng d6 cao chiét EA tir 0,75% tré 1én c6 hiéu qua
giam bénh trén cay chanh trén 50%. Trong d6, cao chiét EA & nong do 0,75% c6 hiéu

qua giam bénh 54,92%, & néng do 1,0% hiéu qua 67,84%.
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Bang 3.15. Hi¢u qua phong trir bénh loét trén cay chanh cua cao EA ¢ céac

ndng d6 khac nhau trong diéu kién nha ludi

Nghiém thirc Hiéu lyc phong trir (%)

7NSP  7NSP  7NSP  14NSP 21 NSP

lan 1 lan 2 lan 3 lan 3 lan 3
Cao EA (0,25%) 3,74° 6,170 12,05 17,600 26,65
Cao EA (0,50%) 9,71% 1357 21,08 39,85 48,14
Cao EA (0,75%) 1478°  16,09°  23,14°  4348°  5492"
Cao EA (1,00%) 15,390 18,08 28,65  4758% 67,84
Copper oxychloride (0.25%)  13.02"  2450°  3497° 5413  79,83°
Streptomycin-sulfate (0,1%) 17,24° 19,78b¢ 30,04b¢ 48,75% 74,54

Dbi chimg -

Trong cung mot cot, cdc gia tri it nhat mét chir cdi di kem gio‘ng nhau thi su khac biét
khong co y nghia thong ké o mirc p<0,05 theo trac nghiém DUNCAN, NSP: ngay sau

phun; EA: cao ethyl acetate.

Qua céc két qua ¢ Bang 3.14 va Bang 3.15 cho thdy, cao chiét EA tir cdy giao &
ndéng do tir 0,75% trd 1én 1am giam dang ké kich thudc trung binh vét bénh (> 0,75
mm) va ¢6 hiéu qua lam giam bénh loét trén cay chanh do vi khuan X. axonopodis cao
(> 50%). Mot sd nghién ciru trude day cd danh gia kha niang Gc ché vi khuan X.
axonopodis cta dich chiét tir cay giao, nhung chi ding lai & quy mé phong thi nghiém.
Cho dén thoi diém hién tai, chua c6 nghién ctru danh gia hiéu lyc giam bénh loét cia
dich chiét cay giao trong nha ludi. Do d6, nghién ctru nay 13 béo cdo dau tién chimg
minh hiéu luc gidm bénh loét cua dich chiét cay giao trong nha ludi. Bén canh do, két
qua ctia nghién ctru ciing nham muc dich khang dinh tiém ning tmg dung dich chiét tur
thao moc trong viéc thay thé cac loai thubc BVTV c¢6 ngudn gbc tir hoa hoc va khang

sinh gdy hai cho moi trrong va stcc khde con nguoi; 1am nén tang cho thtr nghiém Ung

dung dich chiét cay giao trong quan 1y bénh loét trén ciy chanh ngoai dong.
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3.3.2. Hiéu qua phong trir bénh loét do vi khuin X. axonopodis pv. citri gy ra
trén cdy chanh ciia cao chiét ethyl acetate tir ciy giao & ciac ndng dd khac nhau
ngoai dong

Tir nhitng nghién ctru, danh gia vé kha nang wc ché vi khuan X. axonopodis pv.
citri gay bénh loét trén cdy chanh cua cao chiét ethyl acetate (EA) tir cdy giao trong
phong thi nghiém, trong nha ludi, mot khao nghiém ngoai dong rudng tai xa Binh Hoa
Nam, huyén Pic Hué, tinh Long An d dugc thuc hién dé danh gia hiéu qua phong trir
bénh loét trén cay chanh cia cao chiét EA véi cac néng do tir 0,5% + 1,25%. Bénh loét
trén cdy chanh thuong gy hai trén by phan non (14 non, canh non va qua non). Sau vé
buia 12 nhéan t6 thuong 1am gia ting tinh trang bénh nang hon. Do d6, trudc khi phun xir

1y, tAt ca cac nghié¢m thirc dugc phun déng déu thude sinh hoc Anisaf SHO1 (1,0%).

3.3.2.1. Hiéu qua phong trir bénh loét trén la chanh ciia cao chiét ethyl acetate &

cac nong d¢ khac nhau

Két qua Hinh 3.19 cho thay nong d6 cao chiét ethyl acetate (EA) tir cdy giao tac
dong c6 y nghia théng ké dén ty 1é bénh loét trén 14 chanh tai thoi diém 7 va 14 NSP.
Tai thoi diém trudce khi xur 1y, ty 18 bénh loét trén 14 tir 3,34% dén 4,04%, diéu nay cho
thdy cac yéu to thi nghiém tuwong ddi dong déu. O thoi diém 7 NSP, ty 1é bénh trén 14
chanh chiu dnh hudng rd rét bai ndng d6 cao chiét EA khac nhau (0,5; 0,75; 1,0 va
1,25%). Ty 1& bénh cao nhat 13,7% khi xir 1y cao chiét EA 0,5% va thap nhat 8,7% khi
xtr 1y cao chiét EA 1,25%. Két qua twong tu cling dugc ghi nhan tai thoi diém 14 NSP.

Chi 6 bénh trén 14 chanh tai cac thoi diém 7 va 14 NSP cling chiu tac dong ro rét
bo1 cac néng dd cao chiét EA va dugc thé hién trong Bang 3.16. Chi sb bénh trén 14
cang giam khi dugc phun cao chiét EA ndng d6 ting dan tir 0,5 dén 1,25%. Tai thoi
diém 7 NSP, chi sd bénh cao nhat dat 2,93 khi duoc phun cao chiét EA 0,5%, khac
biét co ¥ nghia véi cao chiét EA ndng d6 1,0% va 1,25%, khac biét khong c6 y nghia
v6i cao chiét EA néng d6 0,75%. Két qua tuong ty cling dugc ghi nhan tai thoi diém
14 NSP, nhung chi s bénh khi dugc phun cao chiét EA 0,5% khéc biét rit c6 y nghia

so voi cac nong do cao chiét EA con lai trong thi nghiém.
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Anh huéng caa cao chiét EA dén ty 1 bénh loét trén 14 chanh
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Hinh 3.19. Anh huéng ctia ndng do cao chiét EA (ethyl acetate) dén ty 1¢ bénh loét
trén 14 chanh
(TXL: trudc xur Iy; NSP: ngay sau phun).
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Bang 3.16. Anh hudng cia cac nong dd EA xtr Iy dén chi s6 bénh va hiéu qua giam

bénh trén 1a chanh (%)

Nghiém thirc TXL 7 NSP 14 NSP HQGB

(%)
Cao EA (0,5%) 1,00 2,93 1343¢ 21,50
Cao EA (0,75%) 0,942 2,544 10,794 28,01°
Cao EA (1,0%) 0,90 1,96 6,14¢ 46,40°¢
Cao EA (1,25%) 0,98° 1,87b¢ 3,98 63,754
Copper oxychloride (0,25%) 0,802 1,302 1,742 77,17¢
Streptomycin sulfate (0,1%) 0,95° 1,58 2,102 77,45¢
Déi chiang (nude 13) 0,912 3,12f 18,40°f -

Trong ciing mot cot chi tiéu, cdc gid tri ¢é it nhat mét chir cdi di kem giong nhau thi
khong khdc biét co y nghia o muc 0,05 theo trac nghiém DUNCAN, TXL: trudc xuw Iy,
NSP: ngay sau phun; HOGB: hiéu qua giam bénh; EA: cao ethyl acetate.

Ngoai ra, két qua Bang 3.16 ciing cho thy tai thoi diém 14 NSP, hiéu qua giam
bénh loét trén 14 c¢6 chidu hudng ting dan theo chiéu ting ndng do cao chiét EA, khac
biét c6 y nghia & ca bon nghiém thic. Trong d6, cao chiét EA (1,25%) c6 hiéu qua
giam bénh loét trén 14 cao nhit (63,75%), tiép dén 1a cao chiét EA (1,0%) (46,40%).
Cao chiét EA (0,5%) c6 hiéu qua giam thip nhat (21,50%). Nhu vay, cao chiét EA

néng d6 tir 0,5% dén 1,25% c6 hiéu qua giam bénh loét trén 1a chanh.

3.3.2.2. Hiéu lwc phong trir bénh loét trén qua chanh ciia cao chiét EA & cac nong

do khac nhau

Két qua Hinh 3.20 cho thiy ndéng d6 cao chiét EA tir cay giao tac dong c6 ¥ nghia
dén ty 1¢ bénh loét trén qua chanh tai thoi diém 7, 14 NSP va 21 NSP.
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Anh huéng ciia cao chiét EA dén ty 18 bénh loét trén qua
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Hinh 3.20. Anh hudng ctia ndng d6 cao chiét EA dén ty 1¢ bénh loét trén qua chanh

Chi sb bénh loét trén qua chanh tai cac thoi diém 7, 14 va 21 NSP cling chiu tac
dong 13 rét boi cac ndng d6 cao chiét EA dugc thé hién trong Bang 3.17. Nhin chung,
chi s6 bénh loét trén qua cang giam khi duoc phun cao chiét EA ndng d6 ting dan tir
0,5 dén 1,25%. Tai thoi diém 7 NSP, chi sé bénh cao nhat (4,9) khi dwgc phun cao
chiét EA 0,5%, khac biét khong cé ¥ nghia véi cao chiét EA ndng do 0,75 va 1,0%
nhung khac biét c6 ¥ nghia voi cao chiét EA nong d6 1,25%. Két qua tuong ty ciing

dugc ghi nhan tai thot diém 14 va 21 NSP, nhung c6 su khac biét ro rét c6 y nghia

gitta cac nghiém thtrc.
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Ngoai ra, két qua Bang 3.17 ciing cho thy tai thoi diém 21 NSP, hiéu qua giam
bénh loét trén qua chanh tir 24,04% dén 61,29%, co6 chiéu hudng tang dan theo chiéu

ting ndng do cao chiét EA, khac biét ¢6 ¥ nghia ¢ ca bdn nghiém thirc.

Bang 3.17. Anh hudng cia cac nong do cao chiét EA dén chi s bénh va hiéu qua

giam bénh trén qua chanh (%)

Nghiém thirc TXL 7NSP 14 NSP 21 NSP HQGB

(%0)
Cao EA (0,5%) 1,582 4,9¢ 10,47¢ 27,18¢ 24,04°
Cao EA (0,75%) 1,592 4,7¢ 9,414 20,304 36,92°
Cao EA (1,0%) 2,02° 4,9¢ 8,03¢ 13,50°¢ 50,87¢
Cao EA (1,25%) 1,57 3,4° 4,49° 5,94° 61,294
Copper oxychloride (0,25%) 1,472 2,77 2,81% 2,832 70,58¢
Streptomycin sulfate (0,1%) 1,532 2,82 2,842 2,842 70,78°¢
Déi ching (nudc 13) 1,56 5,54 14,76" 50,53f -

Trong ciing mét cét, cdc gid tri ¢6 it nhat mot chit cdi di kem giong nhau thi khéng
khac biét co y nghia ¢ muc 0,05 theo trdac nghiem DUNCAN, Cao EA: cao ethyl
acetate, TXL: truoc xuw Iy, NSP: ngay sau phun; HOGB: hiéu qua giam bénh.

Trong d6, cao chiét EA tir 1,0% trd 1én c6 hiéu qua giam bénh cao nhat dat trén
50%. Cao chiét EA tir 1,25% c6 hiéu qua giam bénh cao nhét dat 61,29%. Nhu vay,

cao chiét EA néng do tir 0,5% dén 1,25% c6 hiéu qua giam bénh loét trén qua chanh.

Toém lai, qua cac két qua cho thdy, cao chiét EA tir cdy giao c6 hiéu qua giam bénh
loét trén 14, qua chanh. Trong d6, cao chiét EA (1,25%) cho hiéu qua giam bénh loét
t6t ca trén 1a va trai. Theo nhiéu nghién ctu trude ddy ciing cho thay, viéc sir dung
thude bao vé thuc vat co nguén géc hoa hoc hodc khang sinh ngoai viéc gidm tru dugc
bénh hai cdy trong con lam anh hudng dén moi trudng sinh thai, suy thoai nguon dat,
t6n du thudc bao vé thuc vat trén san phim lam anh huéng dén stc khoe nguoi tiéu
dung, xuat khau. Do d6, cao chiét EA tir cdy giao c6 thé thay thé viéc s dung thude

hoa hoc Copper oxychloride va Streptomycin sulfate trong quan 1y bénh loét trén cay
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chanh hién nay gép phan an toan cho méi trudng sinh thai va dam bao sirc khoe cho

nguoi tiéu dung va xuat khau.
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CHUONG 4: KET LUAN VA PE NGHI
4.1. Két luan

Theo dic diém sinh hoa va giai trinh tu cac ving gen 16S rDNA, hrpW va pthA
da x4c dinh nguyén nhan giy bénh loét trén cdy chanh khong hat va chanh gidy tai
Long An, Viét Nam 13 do vi khuan Xanthomonas axonopodis pv. citri gy ra. Trinh tu

9 MPL vi khuén d3 duoc dua vao Genebank v4i ma sé MT328595 - MT328603.

Trong 3 ving nguyén liéu & Pk Nong, Tp. H6 Chi Minh va Binh Thuan, hiéu
suat cao toan phan ethanol (EtOH) thu nhan tir ngudn ciy giao ¢ Binh Thuan 1a cao
nhat dat 9,48%. Cao chiét phan doan ethyl acetate (EA) c6 su hién dién cdc nhém hop
chat alkaloid, flavonoid, tannin, terpenoid va khong c6 su hién dién ciia nhom saponin.
Ham luwong phenolic tong va flavonoid tong thu dugc trong cao chiét EA 1a cao nhét,
tuong tng 106,32 mgGAE/g va 450,83 pgQE/g. Cao chiét EA nong d6 0,75% c6 kha
ning e ché vi khuan X. axonopodis pv. citri rit cao v6i dudng kinh vong vo khuan
16n 17,67mm. Trong cao phan doan EA c6 sy hién dién cta cac chat scopoletin, gallic
acid va piperic acid v6i ham luong lan luot 21,81 mg/g; 14,86 mg/g, 13,52 mg/g cao
chiét va déu c6 hoat tinh trc ché vi khuan X. axonopodis pv. citri giy bénh loét trén cay
chanh. Trong d6, hop chét piperic acid 1a mot chat méi thu duoc trong cao chiét tir cay

giao ¢ Binh Thuén.

Trong diéu kién nha ludi, hidu lyc phong trir bénh loét tai thoi diém 21 NSP 1an 3
ctia cao chiét EA ¢ nong do 0,75 va 1,0% lan luot 54,9 va 67,84%, kich thudc vét bénh
giam 0,7 mm so véi d6i chimg (nudc 13).

Trong thir nghiém ngoai dong, tai thoi diém 14 NSP, hiéu lyc giam bénh loét trén
14 chanh cua cao chiét EA ndéng d6 1,25% dat 63,75%. Tai thoi diém 21 NSP, hiéu luc
giam bénh loét trén qua chanh cta cao chiét EA ndng d6 1,0 va 1,25% tuong ung la
50,87 va 61,29%.

4.2. Pé nghi

Tiép tuc danh gia hiéu qua phong trir bénh loét do vi khuan Xanthomonas
axonopodis pv. citri gy ra trén cdy chanh cua cao chiét ethyl acetate (EA) ¢ nong do

1,25% va c6 thé tang nong do khao sat dé ting hiéu qua phong trir bénh ngoai dong.

Tiép tuc nghién clru co ché tdc dong cua cac hop chat hi¢n dién trong cao chiét
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ethyl acetate dén vi khuan Xanthomonas axonopodis pv. citri.

108



DANH MUC CAC CONG TRINH NGHIEN CUU CO LIEN
QUAN PA CONG BO

1. Nguyén Thi My Lé, Nguyén Thi Ngoc Loan, Tran Thi Lé Minh, V& Thi Thu Oanh,
Nguyén Vii Phong. 2020. Pic diém trinh tiw ving gene hrpW, pthA cua vi khuan
Xanthomonas axonopodis gay bénh loét trén cay chanh. Ho1 nghi Cong ngh¢ sinh hoc

toan qudc 2020. 1-7.

2. Nguyen Thi My Le, Pang Xuan Cuong, Pham Van Thinh, Truong Ngoc Minh, Tran
binh Manh, Duong Thuc Huy, Tran Thi Le Minh, Vo Thi Thu Oanh. 2021.
Phytochemical screening and evaluation of antioxidant properties and antimicrobial
activity against Xanthomonas axonopodis of Euphorbia tirucalli extracts in Binh

Thuan province, Vietnam. Molecules 26(941): 1-11.

3. Le T.M. Nguyen, Phong V. Nguyen, Minh T.L. Tran, & Oanh T. T. Vo. 2021.

Isolation and characterization of antibacterial compounds from Euphorbia tirucalli
against Xanthomonas axonopodis pv. citri cause lime tree canker, The Journal of

Agriculture and Development (D3 chip nhan ding).

109



TAI LIEU THAM KHAO

1. Abhang P.B., Totawar M.V. and Kadam R., 2015. Biochemical characterization of
Xanthomonas axonopodis pv. citri for identification of citrus canker disease. J.

Basic.Sci.10: 30-33

2. Abraham G., Francisco G.A., Veronica M.G. and Claudia D.P., 2019. Nuclear
Magnetic Resonance Spectroscopy Data of isolated compounds from Acacia

farnesiana (L) Willd fruits and two esterified derivatives. Data in Brief- 22: 255-268.

3. Akthar M.S., Degaga B., Azana T., 2014. Antimicrobial activity of essential oils
extracted from medicinal plants against the pathogenic microorganisms: A review.

Issues Bio Sci Pharm Res. 2: 001-007.

4. Alegria M.C., Docena C., Khater L., Ramos C.H.I., da Silva A.C.R. and Farah C.S.,
2004. New protein—protein interactions identified for the regulatory and structural
components and substrates of the type III secretion system of the phytopathogen

Xanthomonas axonopodis pv. citri. J. Bacteriol.186: 6186-6197.

5. Aleixo T.B., Calmon J.R., Falconi A.P., Souza A.R., Duarte R.S., Fagundes L.L.,
and Machado R.R.P., 2018. Phytochemical screening and investigation of

antimicrobial activity from derivatives of Aveloz (Euphorbia tirucalli L.). SOJ

Microbiol. Infect. Dis. 6(1): 1-7.

6. Alizadeh A. and Rahimian H., 1990. Citrus canker in Kerman province. Iranian J.

Plant Pathol. 26: 118.

7. Al-Saleh M.A., Widyawan A., Saleh A.A. and Ibrahim Y.E., 2014. Distribution and
pathotype identification of Xanthomonas citri subsp. citri recovered from southwestern

region of Saudi Arabia. Afr. J. Microbiol. Res. 8: 673-679.

8. Aratjo K.M., Lima A., Silva J.N., Rodrigus L.L., Amorim A.G.N., Quelemes P.V.,
Santos R.C., Rocha J.A., Andrades E.O., Leite J.R.S.A., Mancini-Fiho J. and Trindade
R.A., 2014. Identification of phenolic compounds and evaluation of antioxidant and

antimicrobial properties of Euphorbia tirucalli L. Antioxidants, 3: 159-175.

9. Arshiya M., Suryawanshi A., More D. and Baig M.M.V. 2014. Reptitive PCR based
detection of genetic diversity in Xanthomonas axonopodis pv. citri strains. J. Appl.

Biol. Biotechnol. 2(1): 17-22.

110



10. Atig M., Khan M. A., Sahi S.T., Ahmad R., Younas M., Shafiq M. and Ali Y., 2019.
Appraisal of plant extracts and strepomycin sulfate against citrus canker disease, Archi.

Phytopathol. Plant Protect. 2019: 1-10.

11. Baldwin B.G., Sanderson M.J., Porter J.M., Wojciechowski M.F., Campbell C.S.
and Donoghue M.J., 1995. The ITS region of nuclear ribosomal DNA-A valuable
source of evidence on Angiosperm phylogeny. Ann. Mo. Bot. Gard. 82: 247-277.

12. Beniwal S.P.S., and Chaubey S.N., 1976. Thiram, a fungicide effective against

Xanthomonas citri (Hasse) Dowson. Pedicides. 10: 31-36.

13. Betancur-Galvis L.A., Morales G.E., Forero J.E. and Roldan J., 2002. Cytotoxic
and antiviral activities of colombian medicinal plant extracts of the Euphorbia genus.

Memorias do Instituto Oswaldo Cruz. 97: 541-546.

14. Bharadwaj N., Upadhyay V., and Nagar M., 2014. Biochemical characterization of
Xanthomonas axonopodis pv. citri. causal agent of citrus canker. The Bioscan. 9(1):

429-431.

15. Bora L.C., Das M., and Samuel J., 2001. Medicinal plant extracts for management
of citrus canker and bacterial leaf spot of betelvine. J. the Agricult. Scie. Soci. Nor.

East India. 14(2): 159-164.

16. Borges A., Ferreira C.,Saavedra M.J., and Simoes M., 2013. Antibacterial activity
and mode of action of ferulic and gallic acids against pathogenic bacteria. Micro. Drug

Resis. 19 (4): 256-265.

17. Braithwaiten M., Leite R.P., Smith J.J. and Boa E., 2002. First report of citrus
canker caused by Xanthomonas campestris pv. citri on citrus sinensis in Bolivia. Plant

Pathol., 51(3): 383-383.

18. Brain K.R.,, and Turner T.D., 1975. Thepractical evaluation of

phytopharmaceuticals, 1% editor, Wright-scientechnica, Bristol, 198 pages.

19. Brunings A.M. and Gabriel D.W., 2003. Xanthomonas citri: breaking the surface.
Mol. Plant Pathol. 4(3): 141-157.

20. Bui T. N. L., Verniere C., Pruvost O., So T. and Johnson G.I., 2008. First report of
Xanthomonas axonopodis pv. citri — A* causing citrus canker on lime in Cambodia.

Plant Dis. 92: 1588.

111


https://www.researchgate.net/scientific-contributions/2022106030_M_Braithwaite
https://www.researchgate.net/profile/Eric_Boa

21. Cahyo P.W., Ruslan W.K. and Muhamad 1., 2013. Isolation and characterization
Of 3-acetyl aleuritolic acid and scopoletin from stem bark of aleurites moluccana (L.)

Wild, Inter. J. Phar. Phar. Sci. 5(3): 851-853

22. Caxito M.L., Do C., Victério C.P., Costa H.B. da Romao W., Kuster R.M. and
Gattass C.R., 2017. Antiproliferative activity of extracts of Euphorbia tirucalli L.
(Euphorbiaceae) from three regions of Brazil. Trop. J. Pharm. Res. 16(5): 1013-1020.

23. Chakravarti B.P., Porwal S. and Rangarajan M., 1966. Studies on citrus canker in
Rajasthan. I. Disease incidence and survival of the pathogen. Lab. J. Scie. and Tech. 4:

262-265.

24. Chand R., and Kishun R., 1991. Studies on bacterial blight (Xanthomonas
campestris pv. punicae) of pomegranate. J. Ind. Phytopathol. 44: 370-371.

25. Chanwitheesuk A., Teerawutgulrag A., Kiburn J. D., and Rakariyatham N., 2007.
Antimicrobial gallic acid from Caesalpinia mimosoides Lamk., Food Chemistry, 100

(3): 1044-1048.

26. Choene M. and Motadi L., 2016. Validation of the antiproliferative effects of
Euphorbia tirucalli extracts in breast cancer cell lines. Mol. Biol. (Mosk), 50: 115-127

27. Ciocan 1.D., and Bara 1., 2007. Plant products as antimicrobiol agents. Analele
Stiintifice ale Universitatii, Alexandru loan Cuza”, Sectiunea Genetica si Biologie

Moleculara, Tom VIII: 151-156.

28. Cooke B.M,. 2006. Disease assessment and yield loss. In The epidemiology of
plant diseases. Springer Netherlands, 43-80.

29. Cubero J. and Graham J.H., 2002. Genetic relationship among worldwide strains of
Xanthomonas causing canker in citrus species and design of new primers for their

identification by PCR. Appl. Environ. Microbiol. 68:1257-1264.

30. Cueva C., Moreno - Arribas M., Martin - Alvarez P.J., Bills G., Vicente M.F.,
Basilio A., ef al., 2010. Antimicrobial activity of phenolic acids against commensal,

probiotic and pathogenic bacteria. Res. Micro. 161(5): 372-382.

31. Cushnie T.P., Cushnie B. and Lamb A.J., 2014. Alkaloids: an overview of their
antibacterial, antibiotic enhancing and antivirulence activities. Inter. J. Antimicro.
Agents, 44(5): 377-386.

112



32. Dai J. and Mumper R.T., (2010). Plant phenolics: Extraction, Analysis and their
Antioxidant and Anticancer properties. Molecules, 15: 7313-7352.

33. Das A.K., 2003. Citrus canker — a review. J. Appl. Hort. 5: 52-60.

34. Das R.M.B., Mondal P., Khatua D.C., MuKherjee N., 2013. DNA polymorphisms
and biocontrol of Bacillus antagonistic to citrus bacterial canker with indication of the

interference of phyllisphere biofilms. PloS ONE. 7: e42124.

35. Daungfu O., Youpensuk S., Lumyoung S., 2019. Endophytic bacteria isolated from
citrus plants for biological control of citrus canker in lime plants. Trop Life Sci Res. 30:

73-88.

36. De Feyter R., Yang Y. and Gabriel D.W., 1993. Gene-for-genes interactions
between cotton R genes and Xanthomonas campestris pv. malvacearumavr genes. Mol.

Plant-Microbe Interact. 6: 225-237.

37.De Oliveira A.G., Spago F.R., Simionato A.S., et al., 2016. Bioactive
organocopper compound from Psuedomonas aeruginosa inhibits the growth of

Xanthomonas citri subsp. citri. Front Microbiol, 7: 113.

38. Del Campo R., Russi P., Mara P., Mara H., Peyrou M., De Leo6n I.P., and Gaggero
C., 2009. Xanthomonas axonopodis pv. citri enters the VBNC state after copper
treatment and retains its virulence. FEMS Microbiol. Letters, 298(2): 143-148.

39. B4 Tét Loi, 2019. Nhitng cdy thuéc va vi thuée Viét Nam. Nha xuat ban Hong Purc,
1-2.

40. Doidge E.M., 1916. Citrus canker in South Africa. South African Fruit Grower, 3:
265-268.

41. Dowson W.J., 1939. On the systematic position and generic names of the gram

negative bacterial plant pathogens. Zentr. Bakteriol. Parasitenk. Abt.//.100. 177-193.

42. Duan Y.P., Castafieda G.Z., Erdos G. and Gabriel D.W., 1999. Expression of a
single, host-specific, bacterial pathogenicity gene in plant cells elicits division,

enlargement, and cell death. Mol. Plant—Microbe Interact.12: 556-560.

43. Dubouzet J.G. and Shinoda K., 1999. ITS DNA sequence relationships between

Lilium concolor Salisb., L. dauricum Ker-Gawl. and their putative hybrid. L.

113



maculatum Thunb. Theor. Appl. Genet. 98: 213-218.

44. Dunger G., Arabolaza A.L., Gottig N., Orellano E.G. and Ottado J., 2005.
Participation of Xanthomonas axonopodis pv. citri hrp cluster in citrus canker and

nonhost plant responses. Plant Pathol. 54: 781-788.

45. Durairaj K., Velmurugan P., Park J-H et al., 2017. Potential for plant biocontrol
activity of isolated Pseudomonas aeruginosa and Bacillus Stratosphericus strains
against bacterial pathogens acting through both induced plant resistance and direct

antagonism. FEMS Microbiol Lett. 364.

46. EPPO (European and Mediterranean Plant Protection Organization), 2005. EPPO
Standards Diagnostic PM7/44(1) Xanthomonas axonopodis pv. citri. OEPP/EPPO
Bulletin. 35: 271-273.

47.Evans W.C.,1966. Trease Evans Pharmacognosy, 14" editor, London: WB
Saunders Ltd. 119-159.

48. Fawcett H.S., and Jenkins A.E., 1933. Records of citrus Canker from herbarium
specimens of the genus Citrus in England and the United States. Phytopath. 23: 820-
824.

49. Garita-Cambronero J., Sena-Velez M., Ferragud E., Sabuquillo P., Redondo C.,
and Cubero J., 2019. Xanthomonas citri subsp. citri and Xanthomonas arboricola pv.

pruni: comparative analysis of two pathogens producing similar symptoms in different

host plants. PLOS ONE, 14(7): 1-22.

50. Garnsey S.M., Ducharme E.P., Lightfied J.W., Seymour C.P., and Griffiths J.T.,
1979. Citrus canker. Citrus Industry, 60: 5-6.

51. Giri G.K., Gade R.N., Gulhane A.R., and Das S., 2008. Efficacy of bioagents and
botanicals and chemicals against citrus canker (X. axonopodis pv. citri). J. Pl. Dis. Sci.

3(2): 249-25.

52. Gottwald T.R., Hughes G., Graham J.H., Sun X., and Riley T., 2001. The citrus
canker epidemic in Florida: The scientific basis of regulatory eradication policy for an

invasive species, Phytopath. 91: 30-34.
53. Gottwald T.R., Graham J.H., and Schubert T.S., 2002. Citrus canker: The pathogen
and its impact. Plant Health Progress, 3(1): 15.

114



54. Graham J.H., Gottwald T.R., Cubero J. and Achor D.S., 2004. Xanthomonas
axonopodis pv. citri: Factors affecting successful eradication of citrus canker. Mol

Plant Pathol. 5: 1-15.

55. Graham J.H., Gruber B. and Bock C., 2014. Research progress for integrated
canker management. Citrus Indus. 95(4): 20-24.

56. Grupta V.K. and Sharma S.K., 2008. Diseases of Fruit Crops, 2" editor, Kalyani
Publishers, Ludhiana, 290 pages.

57. Guo Z-j., Zuo J-f., Bo X-q. and Sun Q-s., 2007. Study on chemical constituents of
Euphorbia hylonoma hand. -Mazz. China Journal of Chinese medicinal materials,
30(4): 412-415.

58. Gupta N., Vishnoi G., Wal A. and Wal P., 2013. Medicinal value of Euphorbia

tirucalli. System Review Pharmacy, 4(1): 40-46.

59. Hacker J. and Kaper J.B., 2000. Pathogenicity islands and the evolution of
microbes. Annu. Rev. Microbiol., 54: 641-679.

60. Haider M.F., Ahmad Z., Shakeel Q., Shafiq S., Chand S. A., Saddiq W. M., Ahsan
M.A. and Kharal M. A-Q, H., 2020. Biochemical characterization of Xanthomonas

axonopodis pv. citri; A major impediment to citrus orchards. International Journal

Biocences, 16(3): 512-517.

61. Ho Cao Viét, 2016. Trién vong nganh chanh Viét Nam: Chudi gia tri chanh khong
hat Long An. Van Hien University Journal of Science, 4(3): 75-84.

62. Hwang S.J., Yoon, W.B., Lee O.-H., Cha S.J. and Kim J.D., 2014. Radical-
scavening-linked antioxidant activities of extracts from black chokeberry and

blueberry cultivated in Korea. Food Chem. 146: 71-77.

63. [jato J.Y., 2016. An Evaluation of phytotoxic activities of some botanicals against
Xanthomonascitri (Hasse), a canker bacterial pathogen of citrus, New York Sci. J. 9(8):

5-7.

64. Igram F., Khan M.A. and Khan S.M., 2003. In vitro evaluation of plant extracts
and antagonistic fungi against Xanthomonas campestris pv. citri (Hasse) dye, Pakistan

J. Botany. 35(5): 967-970.

115



65. Islam M.A., Mazumdar R.M., Islam S., Alam M.J. and Urmee S.A., 2014.
Isolation, identification and in vitro antibiotic sensitivity pattern of citrus canker

causing organism Xanthomonas axonopodis, Advance, Life Sci. 1(4): 215-222.

66. Ismail M., Haque M., Raiz A., Abro M. and Khan M., 2014. Pathogenic variability
among different isolates of Xanthomonas axonopodis pv. citri, Pakist J. Agr. and

Enginer. Sci. 30(2): 187-194.

67. Isokar S.S., Bramhankar S.B., Das A.K., Thakur K.D., Pillai T., Dinkwar G.T. and
Kharat V.M., 2020. Mophological, biochemical and molecular characterization of
Xanthomonas citri subsp. citri isolates from different agroclimate zones of

Maharashtra. International Journal of Chemical Studies, 8(2): 62-70.

68. Jadhav D.M., Gawai D.U. and Khillare E.M., 2010. Evaluation if antibacterial and
antifungal activity of Euphorbia tirucalli L., Bionano Frontier., 3: 332-334.

69. Khac D.D., Tran-van S., Campos A.M., Lallemand J.Y., and Fetizon M., 1990.
Ellagic compounds from Diplopanax stachyanthus. Phytochemistry, 29: 251-256

70. Khanduja K.L., Gandhi R.K., Pathania V., Syal N., 1999. Prevention of N-
nitrosodimethylamine induced lung tumorigenesis by ellagic acid and quercetin in

mice, Food Chem Toxicol. 37(4): 313-18.

71. Khodakaramian G. and Swings J., 2003. AFLP fingerprinting of the strains of
Xanthomonas axonopodis including citrus canker disease in southern Iran, J.

Phytopath. 150(4): 227-231

72. Kharde R.R., Lavale S.A. and Ghorpade B.B., 2018. Molecular diversity among
the isolate of Xanthomonas axonopodis pv. citri causing bacteria canker in citrus. In J.

Curr. Microbiol. App. Sci. 7(8): 2375-2384.

73. Katkar M., Raghuwanshi K.S., Chimote V.P., Borkar S.G., 2016. Pathological,
biochemical and molecular diversity amongst the isolates of Xanthomonas axonopodis pv.
citri causing the citrus canker in acid lime from the different agro-climatic region of India,

Int. J Environ. Agr. Biotech., 1(2): 2456-2478.

74. Kuete V., Wabo G.F., Ngameni B., Mbaveng A.T., Metuno R., Etoa, F-X, Ngadjui
B.T., Beng V.P., Meyer J.J.M., and Lall N. (2007). Antimicrobial activity of the

mathanolic extract, fractions and compounds from the stem bark of Irvingia

116



gabonensis (Ixonanthaceae). Journal of Ethnopharmacology, 114(1): 54-60

75. Lai P., and Roy J., 2004. Antimicrobial and chemo preventive properties of herbs
and spices, Curr. Medic. chemis., 11(11): 1451-1460.

76. Lane D.J. 1991. 16S/23S rRNA sequencing. In: Nucleic acid techniques in
bacterial systematics (Eds. E. Stackebrandt, M. Goodfellow). John Wiley and Sons,
New York, pp. 115-175.

77.Le T.K.D., Bui X.H., Nguyen T.A.T., Pham N.K.T. and Duong T.H., 2019.
Chemical constituents of Euphorbia tirucalli L. Sci. Technol. Dev. J. Nat. Sci. 2: 76-82

78. Leach J.E. and White F.F., 1996. Bacterial avirulence genes. Annu. Rev. Phytopath.
34: 153-179.

79. Leksomboon C., Thaveechai N. and Kositratana W., 2001. Potential of plant
extracts for controlling citrus canker of Lime, Kasetsart J. (Nat. Sci.) 35: 392-396.

80.Li P., Ma Y., Zhou J., Luo H., Yan J., Mao Y. and Wang Z., 2015. The Efficacy
and underlying mechanism of sulfone derivatives containing 1,3,4-oxadiazole on

Citrus Canker, Molecules, 20: 14103-14117.

81.Li Z.J., Liu M., Dawuti G., Dou Q., Ma Y., Liu H.G. and AibaiS.,
2017. Antifungal activity of gallic acid in vitro and in vivo, Phytother. Res. 19: 1-7.

82.Lin S.J., Yeh C.H., Yang L.M., Liu P.C. and Hsu F.L., 2001. Phenolic compounds
from Formosan Euphorbia tirucalli. Journal of the Chinese Chemical Society, 48:105-
108.

83. Lirio L.G., Hermano M.L. and Fontanilla M.Q., 1998. Note antibacterial activity of
Medicinal Plants from the Philippines, Phar. Biol. 36(5): 357-359.

84. Machado M.M., Oliveira LFS De, Zuravski L., Souza R.O. De, Fischer P., Duarte
J.A., Rocha M.O., Guez C.M., Bologon A.A. and Athayde M.L., 2016. Evaluation of
genotoxic and cytotoxic effects of hydroalcoholic extract of Euphorbia tirucalli

(Euphorbiaceae) in cell cultures of human leukocytes, Ann. Brazil. Acade. Sci. 88(1):

17-28.

85. Maher S.M., Sahi S.T., Ghazanfar M.U., Inam-ul-Haq M., Imran-ul-Hagq, Iftikhar
Y., Sarwar M.S. and Ahmad T., 2005. Evaluation of different toxicants against

117



Xanthomonas campestris pv. citri (Hasse) Dows, Inter. J. Agr. Bio. 7(1): 121-124.

86. Mahmood M.A., Aslam M. N., Atig M., Rajput N. A., Usman M., Sharif A.,
Fatima K., Talib M. Z., Aslam N. and Tariq H., 2020. Biochemical and cultural
characterization of Xanthomonas axonopodis pv. citri isolated from infected citrus

plants from Bahawalpur, Pakistan. Journal of Biodiversity and Environment Science,

16(3): 70-79.

87. Manyam P. and Nargund V.B., 2020. Diagnosis of Xanthomonas axonopodis pv.
citri isolates, the causal agent of citrus canker by poathogencity and PCR based

method. Journal of Pharmacognosy and Phytochemistry, 9(5): 173-176.

88. Mbega E.R., Mabagala R.B., Adriko J., Lund O.S. and Mortensen C.N., 2012.
Xanthomonads and other yellow-pigmented Xanthomonas-like bacteria associated

tomato seeds in Tanzania. African Journal of Biotechnology, 11(78): 14303-14312.

89. Michavila G., Adler C., De Gregorio P.R., et al., 2017. Pseudomonas protegens
CS1 from the lemon phyllosphere as a candidate for citrus canker biocontrol agent.

Plant Biol, 19: 608-617.

90. Mira N.V.M., Barros R.M.C., Schiocchet M.A., Noldin J.A. and Lanfer-Marquez
U.M., 2008. Extraction, analysis and distribution of genotypes phenolic acids in

pigmented and non-pigmented rice (Oryza sativa L.). Ciéncia e Tecnologia de

Alimentos, 28: 994-1002.

91. Min B., Pinchak W., Merkel R., Walker S., Tomita G. and Anderson R., 2008.
Comparative antimicrobial activity of tannin extracts from perennial plants on mastitis

pathogens, Sci. Res. Ess. 3(2): 066-073.

92. Mohamed S., Saka S., ElSharkawy S.H., Ali A.M. and Muid S., 1996. Antimycotic
screening of 58 Malaysian plants against plant pathogens. Pest. Sci. 47: 259-264.

93. More G., Lall N., Hussein A. and Tshikalange T.E., 2012. Antimicrobial
Constituents of Artemisia afra Jacq, ex Willd, against Periodontal Pathogens. Comple.

Alter. Med. 1-7.

94. Morton J., 1987. Tahiti Lime, In: Fruits of warm climates (Julia F. Morton).
Miami, FL.172-175.

95. Mubeen M., Arshad H.M.I., Iftikhar Y.R., Irfan U.M. and Bilgees I., 2015.

118



Biochemical characterization of Xanthomonas axonopodis pv. citri: a gram negative

bacterium causing citrus canker. Inter. J. Sci. and Nature. 6(2): 151-154.

96. Mustafa M., Imran M., Azeem M., Riaz A. and Afzal M., 2015. Commercial citrus
cultivars resistance evaluation and management to canker disease. Inter. J. Agr. Agr.

Res. 6(6): 1-9.

97. Mwine J., 2009. Pesticidal plants used in Masaka district, Central Uganda. J. Sci.
Sastainable develop. 2: 1-7.

98. Mwine J. and Van Damme P., 2010. Evaluation of selected pesticidal plant extracts
against major cabbage insect pests in the field. Tropentag 2010: "World Food System
— A Contribution from Europe", ETH Zurich, Switzerland, 14-16 September 2010

99. Napiroon T., Vajrodaya S., Santimaleeworagun W., Balslev H. and Chayamarit K.,
2017. Antibacterial Activity of Three Medicinal Lasianthus (Rubiaceae) Extracts on
Human Resistant Pathogenic Bacteria. Eur. Exp. Biol. 7(6):1-7.

100. NCCLS, National Committee for Clinical Laboratory Standards, Methods for
dilution antimicrobial susceptibility test for bacteria that grow aerobically; approved
standard M7-A6, (National Committee for Clinical Laboratory Standards, Wayne, Pa,
2003, 6" Edn.

101. Negi A. and Kumar P., 2015. Antibacterial effect of plant extracts and antibiotics

on Xanthomonas axonopodis pv. citri in vitro. Trends in Biosci. J. 8(9): 2374-2376.

102. Neuwinger H.D., 2004. Plants used for poison fishing in tropical Africa. Toxicon.
44: 417-430

103. Nguyén Kim Phi Phung, 2007. Phwong phdp cé ldp hop chat hitu co. Nha xuat
ban Pai hoc Qudc gia Thanh phd HO Chi Minh, 16-20.

104. Nguyén Vian Nga va Cao Van Chi, 2013. S6 tay huéng dan phong triv sdu, bénh
hai trén cdy c6 mui. BO Nong Nghiép va Phat Trién Nong Thon Trung Tam Khuyén
Nong Quéc Gia, Nha xuat ban Ha Noi, 37-38.

105. Orlanda J.F.F. and Vale V.V., 2015. Andlise fifitoquimica e atividade

fotoprotetora de extrato etandlico de Euphorbia tirucalli Linneau (Euphorbiaceae),

Rev. Bras. Pl. Med. 17: 730-736

119



106. Ostrosky-Zeichner L., et al., 2008. Rationale for reading flfluconazole MICs at 24
hours rather than 48 hours when testing Candida spp. by the CLSIM27-A2 standard
method. Antimicrob. Agents Chemother. 52: 4175-4177.

107. Pandey A.K., Kumar P., Singh P. et al., 2017. Essential oils: Sources of

antimicrobials and food preservatives. Front Microbial. 7: 2161.

108. Park D.S., Hyun J.W., Park Yuong-Jin and Kim J., 2006. Sensitive and specific
detection of Xanthomonas axonopodis pv. citri by PCR using pathovar specific

primers based on hrpW gene sequences. Microbiol. Res.161(2): 145-149.

109. Prakash M. and Karmegam N., 2012. In-vitro antibacterial activity of certain

plant extracts against plant disease causing bacteria isolated from citrus plant. Inter. J.

Curr. Micro. Appl. Sci. 1(1): 1-11.

110. Pria M., Christiano R.C.S., Furtado E.L., Amorim L. and Bergamin Filho A.,
2006. Effect of temperature and leaf wetness duration on infection of sweet oranges by

Asiatic citrus canker. Plant Pathol. 55: 657-663

111. Rabbee M.F., Al M.S., BaeK K-H., 2019. Endophyte Bacillus velezensis isolated

from Citrus subsp. citri that causes citrus bacterial canker. Agronomy, 9: 470.

112. Rahuman A.A., Gopalakrishnan G., Venkatesan P. and Geetha K., 2008.
Larvicidal activity of some Euphorbiaceae plant extracts against Aedes aegypti and

Culex quinquefasciatus (Diptera:Culicidae). Parasitology Research, 102: 867-873

113. Rao Y.P. and Hingorani M.K., 1963. Survival of Xanthomonas citri (Hasse)
Dowson in leaves and soil. Indian Phytopath. 16: 362-364

114. Raju J., Benagai Jayalakshmi K., Angadi S.G., Basha H. and Giri M.S., 2013. In
vitro evaluation of bioprospectus for bacterial blight of pomegranate. Bioinfolet.

10(2B): 710-713.

115. Rossetti V., 1977. Citrus canker in Latin America: A review, Proc. Int. Soc.

Citric. 3: 918-924.

116. Rybak M., Minsavage G.V., Stall R.E. and Jones J.B., 2009. Identification of
Xanthomonas citri ssp. citri host specificity genes in heterologous expression host,

Mol. plant pathol. 10(2): 249-262.

120



117. Sahi S.T., Ghazanfar M.U. and Habib A., 2007. Incidence of citrus canker disease
caused by Xanthomonas campestris pv. citri (Hasse) dows on kinnow (citrus

reticulata) and its chemotherapy. Pak. J. Bot. 39(4): 1319-1327.

118. Sarkar J., Saha J., Panja B.N. and Das A., 2007. Evaluation of citrus species and
their relatives of tolerance to bacterial canker disease and prediction of canker

incidence based on leaf morphological characters. J. Mycopathol. Res. 45:175-181.

119. Schaad, N.W.; Postnikova, E.; Lacy, G.; Sechler, A.; Agarkova, 1.; Stromberg,
P.E.; Stromberg, V.K.; Vidaver, A.K., 2006. Emended classification of xanthomonad
pathogens on citrus, systematic and applied. Microbiology, 29: 690-695

120. Schaad N.W., Postnikova E., Lacy G.H., Sechlera A., Agarkovac I., Stromberg
P.E., Stromberg V.K. and Vidaver A.K., 2005. Reclassification of Xanthomonas
campestris pv. citri (ex Hasse 1915) Dye 1978 forms A, B/C/D, and E as X. smithii
subsp. citri (ex Hasse) sp.nov.nom.rev.comb. nov., X. fuscans subsp. aurantifolii (ex
Gabriel 1989) sp.nov.nom.rev.comb.nov., and X. alfalfae subsp. citrumelo (ex Riker
and Jones) Gabriel er al, 1989 sp.nov.nom.rev.comb.nov.; X. campestris pv.
malvacearum (ex Smith 1901) Dye 1978 as X smithii subsp. smithii
nov.comb.nov.nom.nov.; X. campestris pv. alfalfae (ex Riker and Jones, 1935) Dye
1978 as X. alfalfae subsp. alfalfae (ex Riker et al., 1935) sp.nov.nom.rev.; and “‘var.
fuscans’’ of X. campestris pv. phaseoli (ex Smith, 1987) Dye 1978 as X. fuscans
subsp. fuscans sp.. Nov. Systematic and Appl. Micro., 28: 494-518.

121. Schmelzer G.H. and Gurib-Fakim A., 2008. Medicinal plants. Plant Resour. Trop.
Afri. 412-415.

122. Sena - Véleza M., Redondo C., Gell 1., Ferragud E., Johnson E., Grahan J.H., and
Cubero J., 2015. Biofilm formation and motility of Xanthomonas strains with different

citrus host range, Plant pathol., 64: 767-775.

123. Sharma S.K. and Sharma R.R., 2009. Citrus canker Approaching century: A
review. Tree and Forestry Sci. Biotech. 3(2): 54-65.

124. Shehzadi I. and Nazi S., 2019. Morphological, biochemical and genetic
characterization of citrus canker pathogen (Xanthomonas axonopodis) from citrus

cultivars of punjab, Pakistan. J. Animal & Plant Sci. 29(1): 117-12.

121



125. Shivas R., Beasley D., Thomas J., Geering A. and Riley 1., 2005. Phuwong phap

quan ly mau bénh thuc vdt. Commonwealth, Australia. 85 trang.

126. Silva A.C., deFaria D.E., Borges N.B., de Souza I.A., Peters V.M. and Guerra
M.d.O., 2007. Toxicological screening of FEuphorbia tirucalli L.: Development
altoxicity studies in rats. J. Ethnopharmacol. 110: 154-159

127. Singh D., and Thind S.K., 2014. Prevalence, isolation and standardization of
growth media for Xanthomonas axonopodis pv. citri causing citrus canker. Plant Dis.
29(2): 188-192.

128. Singh S., Srivastava R. and Choudhary S., 2010. Antifungal and HPLC analysis

of the crude extracts of Acorus calamus, Tinospora cordifolia and Celestrus

paniculatus. J. Agr. Scie. and Tech. 6: 149-158.

129. Stall R.E. and Seymour C.P., 1983. Canker, a threat to citrus in the Gulf coast
states. Plant Dis. 67: 581.

130. Stall R.E., and Civerolo E.L., 1991. Research relating to the recent outbreak of
citus canker in Florida. Ann. Rev. Phytopathol. 29: 399-420.

131. Stojkovic D., Petrovic J., Sokovic M., Glamoclija J., Kukic-Markovic J. and
Petrovic S., 2013. In situ antioxidant and antimicrobial activities of naturally occurring

caffeic acid, p-coumaric acid and rutin, using food systems. J. Sci. Food and Agri.

93(13): 3205-3208.

132. Stoner G.D., and Gupta A., 2001. Etiology and chemoprevention of esophageal

squamous cell carcinoma. Carcinogenesis, 22: 1737-1746.

133. Sujata B., and Sai D.V.R., 2010. Isolation and characterization of Xanthomonas

axonopodis from citrus aurantifolia christm (Swingle). The Bioscan. 5(3): 373-376.

134. Sultan S., Kimaro C.C., and Amri E., 2016. Antifungal activity and
phytochemical screening of different solvent extracts of Euphorbia tirucalli Linn. J.

Advances in Bio. And Biotech. 7(1): 1-9.

135. Sun X., Stall R.E., Jones J.B., Cubero J., Gottwald T.R., Graham J.H., Dixon
W.N., Schubert T.S., Chaloux P.H., Stromberg V K., Lacy G.H. and Sutton B.D., 2004.
Detection and characterization of a new strain of citrus canker bacteria from

Key/Mexican lime and alemow in South Florida. Plant Disease, 88 (11): 1179-1188.

122



136. Takao K., Miyashiro T. and Sugita Y., 2015. Synthesis and biological evaluation

of iiperic acid amides as free radical scavengers and a-Glucosidase inhibitors. Chem.

Pharm. Bull. 63: 326-333.

137. Toda M., Okubo S., Ohnishi R., and Shimamura T., 1989. Antibacterial and
bactericidal activities of Japanese green tea. Japanese J. Bacter. 44(4): 669-672.

138. Traore Y.N., Bui T.N.L., Verniere C. and Pruvost O., 2008. First report of

Xanhomonas citri pv. citri causing citrus canker in Mali. Plant Dis. 92: 997.

139. Ultee A., Bennik M.H.J. and Moezelaaz R., 2002. The phenolic hydroxy group of
carvacrol is essential for action against the foodborne pathogen Bacillus cereus. Appl.

and Environ. Microbio. 68(4): 1561-1568.

140. Upadhyay B., Singh K. and Kumar A., 2010. Ethnomedicinal, phytochemical and
antimicrobial studies of Euphorbia tirucalli L. J. Phyto. 2(4): 65-77.

141. Vale V.V. and Orlanda J.F.F., 2011. Atividade antimicrobiana do extrato bruto
etanolico das partes aéreas de Euphorbia tirucalli Linneau (Euphorbiaceae). Scientia

Plena, 7(4): 1-6.

142. Van Damme P.L.J., 1990. Gebruik van Euphorbia tirucalli Als rubberleverancier
en energiegewas. Afrika Focus, 6(1): 19-44.

143. Van Damme P.L.J., 2001. Euphorbia tirucalli for high bimass production, in:
Schlissel A. and Pasternak D., (Eds,), Combating desertification with plants, Kluwer
Academic Publishing, 169-187.

144. Verniere C., Devaux M., Pruvost O., Couteau A. and Luisett J., 1991. Studies on
the biochemical and physiological variation among strains of Xanthomonas

campestrispv. citri the causal agent of citrus bacterial canker disease. Fruits, 46(2):

160-170.

145. Verniere C.J.S., Hartung O.P., Pruvost E.L., Clverolo A.M., Alvarez P., Maestri
and Luisetti J., 1998. Characterization of phenotypically distinct strains of
Xanthomonas axonopodis pv. citri from Southwest Asia. Euro. J. Pl. Pathol., 104:
477-487.

146. Vudhivanich S., 2003. Efficacy of Thai herbal extract for growth inhibition of

Xanthomonas axonopodis pv. citri,, the bacterial canker of citrus, Kasetsart J. (Nat.

123



Sci.) 37: 445-452.

147. Wang L., Yu M-M., Chi Y-Q., Quyang W-B., Zang Z. and Zhao Y., 2014.
Chemical constituents of FEuphorbia dracunculoides. China Journal of Chinese

material medica, 39(20): 3969-3973.

148. Waterman P.G. and Mole S.,1994. Analysis of phenolic plant metabolites. Oxford,
UK: Blackwell Science, 248p

149. Xue J., Davidson P.M. and Zhong Q., 2013. Thymol nanoemulsified by whey
protein-maltodextrin conjugates: the enhanced emulsifying capacity and antilisterial

properties in milk by propylene glycol. J. Agr. Food Chem. 61: 12720-12726.

150. Yadav R., Srivastav K., Ramesh C. and Singh A., 2002. Larvicidal activity of
latex and stem bark of Euphorbia tirucalli plant on the mosquito culex

quinquefasciatus. J. communicable dis. 34: 264-269.

151. Yang Y. and Gabriel D.W., 1995. Xanthomonas avirulence/pathogenicity gene
family encodes functional plant nuclear targeting signals. Mol. Plant-Microbe Interact.

8:627-631.

152. Yoshida T., Yokoyama K., Namba O. and Okuda T., 1991. Tannins and related
polyphenols of euphorbiaceous plants: VII, Tirucallins A, B and euphorbin F,

monomeric and dimeric ellagitanninsfrom Euphorbia tirucalli L, Chem. Phar.

Bull. 39: 1137-1143.

153. Younes A.B., Salem M.B., Abed H.E. and Jarraya R., 2018. Phytochemical
Screening and Antidiabetic, Antihyperlipidemic,and Antioxidant Properties of
Anthyllis henoniana (Coss,) Flowers Extracts in an Alloxan-Induced Rats Model of

Diabetes. Evidence-Based Comple. Alter. Medici. 3: 1-14.

154. Yusoff E., Ahmada A., Mohamada S. and Muhamma N.F., 2017. GC-MS
analysis of some volatile constituents extracted from stem of Euphorbia tirucalli Linn.

Arch. Oro. Sci. 12(1): 36-44.

155. Zarai Z., Emna B., Nadia B.S., Youssef G. and Adel S., 2013. Antioxidant and
antimicrobial activities of various solvent extracts, piperine and piperic acid from
Piper nigrum. LWT-Food Sci. Technol. 50: 634-641.

156. Zhishen J., Mengcheng, T. and Jianming, W., 1999. The determination of

124



flavonoid contents in mulberry and scavenging effects on superoxide radicals. Food

Chem. 64: 555-559.

125



PHU LUC

PHU LUC 1. MOT SO HINH ANH THi NGHIEM TRONG LUAN AN

1.1. Vuon chanh thu miu & ba huyén Bén Lirc, Thanh Hoéa va Pirc Hué

Hinh 1.1. Cac vuon chanh thu mau & ba huyén Bén Luc, Thanh Hoéa va Buc Hué
(A: Bén Lirc; B: Thanh Héa; C: Pirc Hué)

1.2. Hinh anh phén lap va lam thuin vi khuin Xanthomonas sp. tir cic miu bénh

dwgce thu nhin

Ria, lam thuan mau
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1.3. Hinh anh chiing bénh nhan tao trong phong thi nghiém theo quy tic Koch’s

Chiing bénh trén qua
1.4 Hinh dnh khao sat dic diém sinh héa cia cic MPL Xanthomonas tir ciy
chanh c6 biéu hi¢n bénh loét & Long An
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Vit thir khong xuit hign
méu tim sau 60 giay

s P

Thir nghiém catalase Thir nghiém oxidase Thir nghiém KOH 3%

Khi ning phat trién
trong dieu kién ky khi

Thiy phan casein Thiy phan Tween 80 Thiy phan tinh bot
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1.5. Hinh dnh miu ciy giao, bjt cy giao, chiét cao phan doan tir ciy giao

Miu Cay giao twoi MAu sau khi sdy kho

Chiét cao phan doan Cd quay thu cao chiét
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1.6. Hinh dnh chiing bénh trong nha luéi

Triéu chirng bénh sau 3 ngay chiing
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Po kich thudc vét bénh
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7

« Hi€u qua vwc ché vi khuan Xanthomonas sp. trén la chanh trong diéu kién nha

lwéi ciia cao chiét ethyl acetate tir ciy giao 21 NSP lan 3

i
¥

Cao EA (0,25%) Cao EA (0,5% Cao EA (0,75%)

Cao EA (1,0%)




PHU LUC 2. KET QUA PHAN LAP VI KHUAN Xanthomonas sp.

Bang 2.1. Cac ngudn vi khudn Xanthomonas sp. d phan 1ap dinh danh duoc tir

cac mau bénh loét trén cdy chanh & tinh Long An, nim 2017 - 2018

STT Ky hiéu Ky chii (tén thudng goi, tén Pia diém thu mau

mau khoa hoc)/bo phan cay bi

bénh
1 BLKLI Chanh khong hat Thanh Hoa, Bén Lirc
Citrus latifolia/La
2 BLKL2 Chanh khong hat Thanh Hoa, Bén Lirc
Citrus latifolia/La
3 BLKL3 Chanh khong hat Thanh Hoa, Bén Luc
Citrus latifolia/La
4 BLKL4 Chanh khong hat Luong Binh, Bén Luc
Citrus latifolia/La
5 BLKL5 Chanh khong hat Luong Binh, Bén Lirc
Citrus latifolia/La
6 BLKL6 Chanh khong hat Luong Binh, Bén Lirc
Citrus latifolia/La
7 BLKL7 Chanh khong hat An Thanh, Bén Luc
Citrus latifolia/La
8 BLKLS Chanh khong hat An Thanh, Bén Ltrc
Citrus latifolia/La
9 BLKL9 Chanh khong hat Thanh Lo, Bén Luc
Citrus latifolia/La
10 BLKLI10 Chanh khong hat Thanh Lo, Bén Luc
Citrus latifolia/La
11 BLKCl1 Chanh khong hat Thanh Hoa, Bén Lirc
Citrus latifolia/Canh
12 BLKC2 Chanh khong hat Luong Binh, Bén Lirc
Citrus latifolia/Canh
13 BLKC3 Chanh khong hat Luong Binh, Bén Ltrc
Citrus latifolia/Canh
14 BLKC4 Chanh khong hat An Thanh, Bén Lurc
Citrus latifolia/Canh
15 BLKC5 Chanh khong hat Thanh Loi, Bén Luc
Citrus latifolia/Canh
16 BLKQI1 Chanh khong hat Thanh Hoa, Bén Lirc
Citrus latifolia/Qua
17 BLKQ?2 Chanh khong hat Thanh Hoa, Bén Luc
Citrus latifolia/Qua
18 BLKQ3 Chanh khong hat Thanh Hoa, Bén Lirc
Citrus latifolia/Qua
19 BLKQ4 Chanh khong hat Luong Binh, Bén Ltc
Citrus latifolia/Qua
20  BLKQ5 Chanh khong hat Luong Binh, Bén Lirc

Citrus latifolia/Qua
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21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

34

35

36

38

40

42

43

44

45

BLKQ6
BLKQ7
BLKQS8
BLKQ9
BLKQ10
THKLI1
THKL2
THKL3
THKL4
THKLS5
THKL6
THKL7
THKLS
THKL9
THKL10
THKCI
THKC2
THKC3
THKCS
THKC?7
THKQI
THKQ2
THKQ3

THKQ4

Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua

Luong Binh, Bén Luc
An Thanh, Bén Lurc
An Thanh, Bén Ltrc
Thanh Loi, Bén Luc
Thanh Loi, Bén Lt

Thuan Binh, Thanh Héa
Thuan Binh, Thanh Héa
Thuan Binh, Thanh Hoéa
Thuan Nghia Hoa, Thanh
Hoéa
Thuan Nghia Hoa, Thanh
Hoéa
Thuan Nghia Hoa, Thanh
Hoéa
Tan Hiép, Thanh Hoa
Tan Hi€p, Thanh Hoéa
Thanh Phudc, Thanh Hoa
Thanh Phudc, Thanh Hoa
Thuan Binh, Thanh Héa
Thuan Binh, Thanh Hoa
Thuan Nghia Hoa, Thanh
Hoéa
Tan Hiép, Thanh Hoa
Thanh Phudc, Thanh Hoa
Thuan Binh, Thanh Héa
Thuan Binh, Thanh Héa
Thuan Binh, Thanh Héa

Thuan Nghia Hoa, Thanh
Hoba
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46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

THKQ5
THKQ6
THKQ7
THKQS
THKQ9

THKQ10

DHKLI
DHKL2
DHKL3
DHKL4
DHKLS5
DHKC1
DHKC2
DHKC3
DHKC4
DHKCS5
DHKQI
DHKQ2
DHKQ3
DHKQ4
DHKQ5
DHHL1
DHHL?2

DHHL3

Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua

Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/La
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Canh
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh khong hat
Citrus latifolia/Qua
Chanh gidy

Citrus aurantifolia/La

Chanh gidy

Citrus aurantifolia/L&

Chanh gidy

Citrus aurantifolia/La

Thuan Nghia Hoa, Thanh
Hoéa
Thuan Nghia Hoa, Thanh
Hoéa
Tan Hi€p, Thanh Hoéa
Tan Hiép, Thanh Hoa
Thanh Phudc, Thanh Hoa

Thanh Phudc, Thanh Hoa

Binh Hoa Nam, B¢ Hué
Binh Hoa Nam, Birc Hué
Binh Hoa Bic, Dtrc Hué
Binh Hoa Bic, Dtrc Hué
Binh Hoa Hung, Birc Hué
Binh Hoa Nam, B¢ Hué
Binh Hoa Nam, Birc Hué
Binh Hoa Bic, Dirc Hué
Binh Hoa Béc, Dtrc Hué
Binh Hoa Hung, Btrc Hué
Binh Hoa Nam, B¢ Hué
Binh Hoa Nam, Birc Hué
Binh Hoa Bic, Dirc Hué
Binh Hoa Bic, Dtrc Hué
Binh Hoa Hung, Btrc Hué
Binh Hoa Nam, Birc Hué
Binh Hoa Bic, Dirc Hué

Binh Hoa Hung, Btrc Hué
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69

70

71

72

73

74

75

DHHC1
DHHC2
DHHC3
DHHQI1
DHHQ2
DHHQ3

DHHQ4

Chanh gidy
Citrus aurantifolia/Canh
Chanh gidy
Citrus aurantifolia/Canh
Chanh gidy
Citrus aurantifolia/Canh
Chanh gidy
Citrus aurantifolia/Qua
Chanh gidy
Citrus aurantifolia/Qua
Chanh gidy
Citrus aurantifolia/Qua
Chanh gidy
Citrus aurantifolia/Qua

Binh Hoa Nam, Birc Hué
Binh Hoa Bic, Dirc Hué
Binh Hoa Hung, Btrc Hué
Binh Hoa Nam, B¢ Hué
Binh Hoa Bic, Dtrc Hué
Binh Hoa Hung, Btrc Hué

Binh Thanh, Buc Hué
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2.1. Két qua diic diém sinh hoéa ciia 75 MPL dwoc phén lap é Long An

Bang 2.2. Két qua dic diém sinh hoa ciia 75 MPL dugc phéan l1ap 6 Long An

STT MPL Gram | Catalase | Oxidase | Phat Thay | Thay | Thay | Thay | Thiy | Phat | Phat Kha Kha Kha Kha
trién phan | phin | phan | phin | phin | trién | trién | ning | ning | ning ning
trong casei | tinh | Twee | gelatin | urea lig trén chiu st st St
diéu n bot n 80 35°C moi muoi | dung | dung
kién truon | 1,2, | glucos | arabi | duUng

hiéu khi g 3% e mose mann
YDC ose
o

28°C,

33°C
! BLKLI - + - + + + + + - + + + + + +
2 BLKL2 - + - + + + + + - + + + + + +
3 BLKL3 - + - + + + + + - + + + + + +
4 BLKL4 - + - + + + + + - + + + + + +
> BLKLS> - + - + + + + + - + + + + + +
6 BLKL6 - + - + + + + + - + + + + + +
7 BLKL7 - + - + + + + + - + + + + + +
8 BLKL# - + - + + + + + - + + + + + +
? BLKL9 - + - + + + + + - + + + + + +
10° 1 BLKLI0 - + - + + + + + - + + + + + +
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11

BLKClI

12

BLKC2

13

BLKC3

14

BLKC4

15

BLKC5

16

BLKQI

17

BLKQ2

18

BLKQ3

19

BLKQ4

20

BLKQ5

21

BLKQ6

22

BLKQ7

23

BLKQS

24

BLKQ9

25

BLKQI0

26

THKL1

27

THKL2

28

THKL3
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29

THKLA4

30

THKLS

31

THKL6

32

THKL7

33

THKLS8

34

THKL9

35

THKL10

36

THKCI1

37

THKC2

38

THKC3

39

THKCS

40

THKC7

41

THKQI

42

THKQ2

43

THKQ3

44

THKQ4

45

THKQ5

46

THKQ6
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47

THKQ7

48

THKQS

49

THKQ9

50

THKQ10

51

DHKLI1

52

DHKL?2

53

DHKL3

54

DHKL4

55

DHKL5

56

DHKC1

57

DHKC2

58

DHKC3

59

DHKC4

60

DHKC5

61

DHKQI

62

DHKQ2

63

DHKQ3

64

DHKQ4
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65

DHKQ5

66

DHHL1

67

DHHL2

68

DHHL3

69

DHHC1

70

DHHC2

71

DHHC3

72

DHHQI1

73

DHHQ2

74

DHHQ3

75

DHHQ4
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2.3. Két qua kich thuwéc trung binh vét bénh ciia caic MPL sau chiing bénh

Bang 2.4. Két qua kich thudc trung binh vét bénh cta cac MPL & cac NSC

MPL SNSC TNSC INSC 1INSC 13NSC 15NSC 17NSC
rn (L2 |3 |1 |L2 (L3 (L1 L2 |L3 |L1 (L2 (L3 |L1 |L2 |L3 |L1 L2 L3 L1 L2 L3

BLKLI 0 0 0244 | 246 | 2.68 | 2.88 | 3.02 | 3.12 | 396 | 404 | 4.12 | 478 | 4.68 | 5.04 | 808 | 7.56| 798| 8.08| 856 | 8.18
BLKC3 0 0 0 0 0 0078|112 0.7] 108 | 1.18| 1.20 | 1.60 | 1.08 | 1.04| 1.60| 1.32| 1.06| 134 | 1.20| 1.68
BLKQ1 | 3.32| 346 | 3.78| 576 | 6.04| 63| 598 | 648 | 68| 698 | 7.04 | 744 | 7.68 | 812 | 834 | 1032 | 10.12 | 10.50 | 11.78 | 11.04 | 11.48
DHKQ4 | 3.32 | 346 | 3.78 | 5776 | 6.04 | 6.26 | 598 | 6.48 | 6.88 | 6.98 | 7.04 | 7.36 | 7.68 | 8.12 | 834 | 1032 | 10.12 | 10.46 | 11.78 | 11.04 | 11.34
DHHIL2 0 0 0 0 0 0260|242 270| 334| 36| 336| 450| 406 | 430 | 530| 558| 528| 7.60| 7.20| 6.50
DHHQ2 0 0 0342 33| 35| 376| 4.08| 434 | 630| 6.04| 6.08 | 824 | 820 | 7.54 | 870 | 8.84| 9.08 | 11.06 | 11.02 | 10.68
THKLI1 0 0 0]226| 248 | 268 | 2.78 | 3.18 | 3.20 | 4.10 | 424 | 438 | 4.10 | 452 | 460 | 6.78| 6.80 | 7.12| 7.30| 728 | 6.68
THKC4 0 0 0 0 0 0 148 1.12| 0.7] 1.08| 1.15| 140 | 1.80 | 1.08 | 1.04| 1.70 | 1.32| 1.06| 142 | 120]| 1.70
THKQI | 3.12 | 342 | 37| 56| 6.04| 62| 548 | 64| 68| 396| 4.04| 4.12| 750 | 818 | 8.30| 10.02 | 10.12 | 10.14 | 10.78 | 11.04 | 10.50
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PHU LUC 3: KET QUA XAC PINH LOAI Xanthomonas sp. DUA VAO TRINH TU
VUNG 16S rDNA, hrpW, pthA

3.1. Két qua giai trinh tw viing gene 16S rDNA, hrpW, pthA ciia 9 MPL Xanthomonas sp.

>3773949 BLKQ1-16S_27F

CGGAGGGGCAGGCCTACCATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTATGGGTGGCGAGTGGC
GGACGGGTGAGGAATACATCGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGC
ATACGACCTACGGGTGAAAGCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTA
GTTGGCGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAA
CTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCC
AGCCATGCCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTT
AATACCCGATTGTTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATAC
GAAGGGTGCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAA
AGCCCTGGGCTCAACCTGGGAATTGCAGTGGATACTGGGTCACTAGAGTGTGGTAGAGGGTAGCGGAATTCC
CGGTGTAGCAGTGAAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAGGCGGCTACCTGGACCAACACT
GACACTGAGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGC
GAACTGGATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGTTAAGTTCGCCGCCTGGGGAGTAC
GGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGAT
GCAACGCGAAGAACCTTACCTGGTCTTGACATCCACGGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAAC
CGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGC
AACCCTTGTCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGAAACCGCCGTTGACAACCGGAAGAAA
GGTGGGGATGACGTCAAGTCATCATGGGCCCTTACAACCGGGGCTACC.

>3773950_BLKC3-16S_27F

CGATGGGAGCCTACACATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTATGGGTGGCGAGTGGCGG
ACGGGTGAGGAATACATCGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCAT
ACGACCTACGGGTGAAAGCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTAGT
TGGCGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACT
GAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAG
CCATGCCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTTAA
TACCCGATTGTTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGA
AGGGTGCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAAAG
CCCTGGGCTCAACCTGGGAATTGCAGTGGATACTGGGTCACTAGAGTGTGGTAGAGGGTAGCGGAATTCCCG
GTGTAGCAGTGAAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAGGCGGCTACCTGGACCAACACTGA
CACTGAGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGCGA
ACTGGATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGTTAAGTTCGCCGCCTGGGGAGTACGG
TCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGC
AACGCGAAGAACCTTACCTGGTCTTGACATCCACGGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACCG
TGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
CCCTTGTCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGAGACCGCCGTGACAACCGGAGGAAGGTG
GGATGACGTCAGTCATCAGGCCCTTACGACAGGGCTACCACGTACTACATGGTAGGACAAAGGCTGCAACCC
CCAGGGCAGCCATCCAGAACCCTTTCCAGTCGGATGGATTTGCACTCACCCCTGAATCGAATCCTAA.
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>3773951_BLKL1-16S_27F

GGGGCAGCCTACCATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTATGGGTGGCGAGTGGCGGACG
GGTGAGGAATACATCGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATACG
ACCTACGGGTGAAAGCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTAGTTGG
CGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAG
ACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCAT
GCCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTTAATACC
CGATTGTTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGG
TGCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAAAGCCCTG
GGCTCAACCTGGGAATTGCAGTGGATACTGGGTCACTAGAGTGTGGTAGAGGGTAGCGGAATTCCCGGTGTA
GCAGTGAAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAGGCGGCTACCTGGACCAACACTGACACTG
AGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGCGAACTGG
ATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGTTAAGTTCGCCGCCTGGGGAGTACGGTCGCA
AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCAACGC
GAAGAACCTTACCTGGTCTTGACATCCACGGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACCGTGAGA
CAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
TCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGAGACCGCCGGTGACAACCGGAGGAAGGTGGGGAT
GACGTCAGTCATCAGGCCCTTACAACAGGGCTACCACGTACTACATGGTAGGGACAAGGCTGCAACCGCGAG
GCAGCCATCCAGAACCTATTCATTCGGATGGATTGCACTCACTCCTGAATCGAATCCT

>3773964_DHKL2-16S_27F

GGCTACCATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTATGGGTGGCGAGTGGCGGACGGGTGAG
GAATACATCGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATACGACCTAC
GGGTGAAAGCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTAGTTGGCGGGGT
AAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGG
TCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCG
TGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTTAATACCCGATTG
TTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAG
CGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAAAGCCCTGGGCTCA
ACCTGGGAATTGCAGTGGATACTGGGTCACTAGAGTGTGGTAGAGGGTAGCGGAATTCCCGGTGTAGCAGTG
AAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAGGCGGCTACCTGGACCAACACTGACACTGAGGCAC
GAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGCGAACTGGATGTTGG
GTGCAATTTGGCACGCTAGTATCTAATTTTGGCGTTGTTCGCCGCCTGGGGAGTACGGTCGCAAGACTGAAAC
TCAAAGGAATTGACGGGGGCCCGCACAAGCGGGGGAGTAGGTGGTTTAATTCGATGCAACGCGAAGACCTT
ACCGGGCTGGGCACCCCGGGAACTT

>3773965_DHKC2-16S_27F

GCTCGAGACTGGCATGAGACGCTTGATCCTTTCCATTATGGGTGGCGAGTGGCGGACGGGTGAGGAATACAT
CGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATACGACCTACGGGTGAAA
GCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTAGTTGGCGGGGTAAAGGCCC
ACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTC
CTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGGGTGAA

GAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTTAATACCCGATTGTTCTGACG
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GTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTACTC
GGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAAAGCCCTGGGCTCAACCTGGG
AATTGCAGTGGATACTGGGTCACT

AGAGTGTGGTAGAGGGTAGCGGAATTCCCGGTGTAGCAGTGAAATGCGTAGAGATCGGGAGGAACATCCGT
GGCGAAGGCGGCTACCTGGACCAACACTGACACTGAGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATA
CCCTGGTAGTCCACGCCCTAAACGATGCGAACTGGATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAA
CGCGTTAAGTTCGCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCGGTGGAGTATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGTCTTGACATCCACGGAACTTTC
CAGAGATGGATTGGTGCCTTCGGGAACCGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGG
AGACCGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAGTCATCATGGCCCTTACAACAGGGTACCA
CGTACTACATGGTAGGGACAAAGGCTGCAACCCCCGAAGGCAGCCATTCCCAAAACCC.

>3773966_DHKQ4-16S_27F

GGGGGGCTACCATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTATGGGTGGCGAGTGGCGGACGG
GTGAGGAATACATCGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATACGA
CCTACGGGTGAAAGCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTAGTTGGC
GGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGA
CACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATG
CCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTTAATACCC
GATTGTTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGT
GCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAAAGCCCTG
GGCTCAACCTGGGAATTGCAGTGGATACTGGGTCACTAGAGTGTGGTAGAGGGTAGCGGAATTCCCGGTGTA
GCAGTGAAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAGGCGGCTACCTGGACCAACACTGACACTG
AGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGCGAACTGG
ATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGTTAAGTTCGCCGCCTGGGGAGTACGGTCGCA
AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCAACGC
GAAGAACCTTACCTGGTCTTGACATCCACGGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACCGTGAGA
CAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
TCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGAGACCCCGGTGACAACCGGAGGAAGGTGGGATGA
CGTCAGTCTCCTGGCCCTTACAACAGGGCTACCACGTACTACATGGTAGGGACAAAGGCTGCAACCCGGAGG
GCAGCCATCCAGAACCTATTCAGTCGGATGGAGTTGCACTCGACCCTGAATCCGAA.

>3773952_THKC4-16S_27F

GCGTAGGCCTACCATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTACGGGTGGCGAGTGGCGGACG
GGTGAGGAATACATCGAGAATCTACTTTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATAC
GACCTACGGGTGAAAGCAGGGGACCTTCGGGCCTTGCGCGATTGAGTGAGCCGATGTCGGATTAGCTAGTTG
GCGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCC
ATACCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAATCCAGCCGGCTAATA
CCTGGTTGGGATGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAG
GGTGCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTTGTTTAAGTCTGTTGTGAAAGCCC

TGGGCTCAACCTGGGAACTGCAGTG
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GAAACTGGACGACTAGAGTGTGGTAGAGGGTAGCGGAATTCCTGGTGTAGCAGTGAAATGCGTAGAGATCA
GGAGGAACATCCATGGCGAAGGCAGCTACCTGGACCAACACTGACACTGAGGCACGAAAGCGTGGGGAGCA
CACAGGATTAGATACTCTGGTAGTCCACGCTCTACACGATGCAAACTGGATGTTGGGTGCAATTTGGCACGC
AGTATCGAAGCTAACGCGTTAAGTTCGCCGCCTGGAGAGTACGGTCGCAAGACTGACACTCAGAGGAATTGA
CGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGCCTTGAC
ATGTCGAGAACTTTCCAGAGATGGATGGGTGCCTTCGGAAACTCAAACACAGGTGCTGCATGGCTGTCCTCA
CCTCGTGTCGGGAGATGTTGGGTTAAGTCCCGCAACGAGCGCACCCTTGTCCTTATGTTGCCACCACATAATG
GTGGGAACTCTAAGGAAACCGCCGGTAAACAACCGGAAGAAGGTGGGGAATGACTTCAAGTCTTCTGGGCC
CTTACCGC.

>3773953_THKQ1-16S_27F

AGGGGCGGCCTACACATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTATGGGTGGCGAGTGGCGG
ACGGGTGAGGAATACATCGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCAT
ACGACCTACGGGTGAAAGCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTAGT
TGGCGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACT
GAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAG
CCATGCCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTTAA
TACCCGATTGTTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGA
AGGGTGCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAAAG
CCCTGGGCTCAACCTGGGAATTGCAGTGGATACTGGGTCACTAGAGTGTGGTAGAGGGTAGCGGAATTCCCG
GTGTAGCAGTGAAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAGGCGGCTACCTGGACCAACACTGA
CACTGAGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGCGA
ACTGGATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGTTAAGTTCGCCGCCTGGGGAGTACGG
TCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGC
AACGCGAAGAACCTTACCTGGTCTTGACATCCACGGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACCG
TGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
CCCTTGTCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGAGACCGCCGGTGACAACCGGAGGAAGGT
GGGGATGACGTCAGTCATCAGGCCCTTACGACAGGGCTACCACGTACTACATGGTAGGGACAAAGGCTGCAA
CCCAGGCAGCCATCCAGAACCTATTCAGTCGGATG

>3773963_THKL1-16S_27F

GGGGGCTACACATGCAAGTCGAACGGCAGCACAGTAAGAGCTTGCTCTTATGGGTGGCGAGTGGCGGACGG
GTGAGGAATACATCGGAATCTACTCTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATACGA
CCTACGGGTGAAAGCGGAGGACCTTCGGGCTTCGCGCGGTTGAATGAGCCGATGTCGGATTAGCTAGTTGGC
GGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGA
CACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATG
CCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAAAGCAGTCGGTTAATACCC
GATTGTTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGT
GCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGGTTTAAGTCTGTTGTGAAAGCCCTG
GGCTCAACCTGGGAATTGCAGTGGATACTGGGTCACTAGAGTGTGGTAGAGGGTAGCGGAATTCCCGGTGTA
GCAGTGAAATGCGTAGAGATCGGGAGGAACATCCGTGGCGAAGGCGGCTACCTGGACCAACACTGACACTG
AGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGCGAACTGG
ATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGTTAAGTTCGCCGCCTGGGGAGTACGGTCGCA
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AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCAACGC
GAAGAACCTTACCTGGTCTTGACATCCACGGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACCGTGAGA
CAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
TCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGAGACCGCCGGTGACAACCGGAGGAAGGTGGGGAT
GACGTCAAGTCATCTGGCCCTTACAACAGGGCTACCACGTACTACATGGTAGGGACAGAGGCTGCAACCCCG
AGGGCAGCCATC.
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3.2. Két qua ding Ky trinh tw viing 16S rDNA trén genebank ciia 9 MPL Xanthomonas sp.

Bang 3.1. S6 dang ky trinh tu ving 16S rDNA trén Genebank ctia 9 MPL Xanthomonas

axonopodis nghién cuiu

STT Mau phéan lap S6 ding ky (*)
1 BLKQI MT328595.1
2 BLKC3 MT328596.1
3 BLKLI1 MT328597.1
4 DHHL2 MT328598.1
5 DHHQ2 MT328599.1
6 DHKQ4 MT328600.1
7 THKQI MT328601.1
8 THKL1 MT328602.1
9 THKC4 MT328603.1

3.3. Két qua so sanh ty 1¢ twong ddng trinh tw DNA trong ving 16S rDNA ciia 9 MPL

Bang 3.2. Ty 18 twong dong (%) trinh ty DNA trong ving 16S rDNA ciia cac

Xanthomonas axonopodis v&i cac mau cong bo trén Genebank.

MPL Ty 1é twong dong (%)
KY27 NR10 MN43 HQ87 MK38 MKI12 JQ51
1340 4963 1486 5739 2439 1207 3818

BLKQI 99,24 98,99 99,16 99,16 99,16 99,32 99,16
BLKC3 97,53 97,39 97,62 97,62 97,55 97,61 97,55
BLKL1 99,24 98,99 99,16 99,16 99,16 99,32 99,16
THKC4 94,26 94,23 94,23 94,23 9423 94,35 94,23
DHKQ4 97,75 97,68 9791 9791 97,83 97,83 97,83
DHHL?2 9791 97,81 98,02 98,02 98,02 98,02 98,02
DHHQ2 98,84 98,67 98,92 98,92 98,84 98,84 98,84
THKL1 99,10 99,03 99,27 99,27 99,19 99,19 99,19
THKQI1 98,33 98,11 98,35 98,35 98,34 98,41 98,27
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Bang 3.3. Ty 18 twong dong (%) trinh tu ving gene hrpW cta cac Xanthomonas

axonopodis vo1 cac mau cong bo trén Genebank.

MPL Ty 18 twong dong (%)

AEQ08 CP009 CP023 CP009 CP009 CP009 CPO03
923.1 007.1  285.1 019.1 o010.1 0311 778.1

BLKQI1 100 100 100 100 100 100 100
BLKC3 100 100 100 100 100 100 100
BLKL1 100 100 100 100 100 100 100
THKC4 100 100 100 100 100 100 100
DHKQ4 100 100 100 100 100 100 100
DHHL?2 100 100 100 100 100 100 100
DHHQ2 100 100 100 100 100 100 100
THKLI1 100 100 100 100 100 100 100
THKQI1 100 100 100 100 100 100 100

Bang 3.4. Ty 18 twong dong (%) trinh tu ving gene pthA cla cac Xanthomonas

axonopodis vo1 cac mau cong bo trén Genebank.

MPL Ty 1é twong dong (%)

AB021 CP004 EF473 GUI81 GUI8 MH276 MK4252
365.1 400.1 087.1  333.1 1332.1 958.1 11.1

BLKQI1 100 100 99.49 9949 9949  99.49 99.49
BLKC3 100 100 99.49 9949 9949 99.49 99.49
BLKL1 100 100 99.49 9949 9949 9949 99.49
THKQI1 100 100 99.49 9949 9949  99.49 99.49
DHKQ4 100 100 99.49 9949 9949 9949 99.49
DHHL?2 100 100 99.49 9949 9949  99.49 99.49
DHHQ2 100 100 99.49 9949 9949 9949 99.49
THKL1 100 100 99.49 9949 9949  99.49 99.49

149



3.4. Két qua align trinh ty ving gene hrpW ciia 9MPL véi trinh tw ving gene hrpW ciia
cac dong vi khuan Xanthomonas sp. da dwogc cong bd trén GeneBank

20 30 40 50 60 70 100
D R e e e L TP o crFisesbosslaails slbssesl

aleennl. - -1
Grcccu‘rm(;k'n'GﬁaacocﬁcGccrmmmcmmmmmcmMMATmcmmmmmacmcmm 100

AE008923.1 X. axonopodis yv citri

1
CP003778.1 X. citri pv. 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGA CGTCCAATGGC CAAGGGGAGGGC AACGAGC AT GGC GG TCGCAGGAACGGACGCGGCGGTGAC 100
CP009031.1 X. citri pv. Citri 1 GTCGCAATACGATT GGAACCCTTCGCCT TOCCCATGGGACGTC CAATGGC CAAGGGGAGGGC AACGAGC AT GGC GG TCGCAGGAACGGACGCGGCGGTGAC 100
CP009010.1 X. citri pv. citri 1 Grcacm‘rmcnnmocrn:mamumcmmmmmMQGMTmcmmmmmmmcmm 100
CP023285.1 X. citri pv. citri 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCCA AGGGGAGGGC. ACGGA 100
CP009019.1 X. citri pv. citri 1 GmG:MTAcc.ArrGaiuu:cc1'rctxcr'rccumcmmmmmnmmcmmcmmmmncmmmmm 100
CP009007.1 X. citri pv. citri 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCCA AGGGGAGGGC AN TGGCGGT TGAC 100
BLKQ1 1 GTCEMTRCUTFMCCTI'CG:CrTU:UWCWCWWWWMCGRJ\TGKHETCG'J\WMCWRCEW:WTGM 100
BLKC3 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCCA AGGGGAGGGCAA T GGCGGTCGCAGGAACGGACGCGGCGGTGAC 100
BLKL1 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCCAATGGC CAAGGGGAGGGC AACGAGC AT GGC GG TCGCAGGAACGGACGCGGCGGTGAC 100
THKC4 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCCAATGGC CAAGGGGAGGGC AACGAGCAT GGC GG TCGCAGGAACGGACGCGGCGGTGAC 100
THKQ1 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCC AGGGGAGGGT. ATGGC GG TCGCAGGAACGGACGCGGCGGTGAC 100
THKL1 1 mcmurmmnmccmoccrmumcmmmmmmmcummmmcmmmm@macmcmm 100
DHKL2 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCCA TGGCGGT -m\c 100
DHKC2 1 GTCGCAATACGATT GGAACCCTTCGCCT TCCCATGGGACGTCCAATGGC CAAGGGGAGGGT AA GGCGGT 100
DHKQ4 1 G'rcacu'rmmﬂMmmmmmumcmwﬁmmmnmmmmcmrcecammcm.\cacmcmmm 100
110 120 130 140 150 160 170 180 1%0 200
I I I T e I I I e I I R E I R e EE e ey |

-1 X, s pv.citri 101 AACTTCCTCGCCACCACGCCCGAGACGT COGACCATTCCGACAAATCCGCTCACTC GANG?CAC(.WGA “CCGT GG’ CGATCA 200
CP003778.1 X. citri pv. citri 101 AACTTCC “CGAGAC TTCCGACAAATC TCAC GGTCGCACGATCA 200
CPO09031.1 X. citri pv. citri 101 mﬂocmmcmucccmcrmumcmmmucfcmcmv “CCGT ‘GGTCGCACGATCA 200
CP009010.1 X. citri pv. citri 101 AACTTCCTCGCCACCACGCCCGAGACGT CCGACCATTCCGACAAATCCGCTCACT CCGTC T GGTCGCACGATCA 200
CP023285.1 X. citri pv. citri 101 mnmwumwwmamumcwmmmwu&cw T CGATCA 200
CP009019.1 X. citri pv. citri 101 AACTTCCTCGCCACCACGCCCGAGACGT CCGACCATTCCGACAAATC TCAC 'GGTCGCACGATCA 200
CP009007.1 X. citri pv. citri 101 AA.c1'rcc-reoccmcm&cocmx:aroom.cc&mcmmnmﬁmmmmnmmmcccmmmcmnmmﬁu 200
BLKQ1 101 AACTTCC lrwmmrwr'rmmmcmmcscrmmﬂmwlf'mr-m °GT GGTC TCA 200
BLKC3 101 AACTTCCTCGCCACCACGCCCGAGACGT CCGACCATTCCGACAA “CCGT GG TCA 200
BLKL1 101 mnocmmcmucocmarmcmmmcmcmmmmmmcmrc CCCGT 'GGTCGCACGATCA 200
THKC4 101 AACTTCCTCGCCACCACGCCCGAGACGT CCGACCATTCCGACAAATCCGCTCAC TCACCGGC GGTCGCACGATCA 200
THKQ1 101 AACTTCCTCGCCACCACGCCCGAGACGT CCGACCATTCCGACAAATCCGCTCACTCGACCGTC GGTCGCACGATCA 200
THKL1 101 AAcr‘rmrmmmmmmmmmmmcmwﬁmmmmcmmocﬁcumacxcﬁfmmmcmfcmccmu 200
DHKL2 101 mnmmmmmmmmcmmmmcmcm-rcmammmcmmmmmccmrwmmmmmma 200
DHKC2 101 AACTTCC CCGACCATT AAATC TCAC TCGCACGATCA 200
DHRQ4 101 AAcr'roc‘rwccmcmmecammmommamcmummmm&mmmmmmmmmmwmhfu 200

210 220 230 240 250 260 270 280 290 300
savilinsneha sailsavelassslsinsle soalananlassadsssnl cics B dasnsbismshags shisral sssslussslosaalasial

AE008923.1 X. axonopodis p‘l’.:.l.t:r.l 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CTCTACGTCGGCGGGTCCGGCATCGGCGATGGT TCGCAGTCCGA 300

CP003776.1 X. citri pv. citri 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CTCTACGT CCGGCAT TGGTTCGCAGTCCGA 300
CP009031.1 X. citri pr citri 201 mmmmmAwmmmmemumTcrcr).cmcmcmarcmrcmmcrfcmcmcm 300
CP009010.1 X. citri pv. citri 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT! CAACAATCTCTACG CGATGGTTCGCAGTCCGA 300
CP023285.1 X. citri pv. citri 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGETGT TCGACGOACACAACAAT CT CTACG TCOOCGGGTCCOGCATCOGCGATGOT TCGCAGTCCGA 300
CP009019.1 X. citri pv. citri 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CTCTACGTCGGCGGGTCCGGCATCGGCGATGGT TCGCAGTCCGA 300
CP009007.1 X. citri pv. citri 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CTCTACGTCGGCGGGTCCGGCATCGGOGATGGT TCGCAGTCCGA 300
BLKOQ1L 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CTCTACGTCGGCGGGTCCGGCATCGGCGATGGT TCGCAGTCCGA 300
BLXC3 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCOGAGGTGT TCGACGGACACAACAAT CTCTACG TCGGCGGGTCCGGCATCGGOGATGGT TCGCAGTCCGA 300
BLKL1 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CT CTACGTCGGCGGGTCCGGCATCGGCGATGGT TCGCAGTCCGA 300
THKCA 201 ACGTCAACAGTCCGATCGTGG AA GTTC CAACAAT CTCTACGTCGGC GGGTCCGGCATCGGCGATGGT TCGCAGTCCGA 300
THKO1 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CT CTACGTCGGCGGGTCCGGCATCGGCGATGGT TCGCAGTCCGA 300
THKL1 201 ACGTCAACAGTCCGATCGTGGTTCACA GTTCGAC CAACAATCTCTACG CCG TGGT TCCGA 300
DHKL2 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGGCGAGGTGT TCGACGGACACAACAAT CTCTACGTCGGCGGGTCCGGCATCGGCGATGGT TCGCAGTCCGA 300
DHKC2 201 ACGTCAACAGTCCGATCGTGGTTCACAAGGG GTT CAACAAT CTCTACGTCGGCGGGTCCGGCATCGGCGATGGTTCGCAGTCCGA 300
DHKO4 201 ACGTCAACAGTCCGATCGTGGTTCACA GT CAACAATCTCTACGTC CCGGCA’ TGGTTCGCAGTCCGA 300
310 320 330 340 350 360 370 380 390 400
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.18 pv.citri 301 GCACCAGCAACCGATGTTCGTCGTCGAACAAGGCGGCACCCTCCAAAACGTGCGGATG "GGCGACGGCATCCAT CTGCTCGGCGACGCCACG 400
CP003778.1 X. citri pv. citri 301 GCACCAGCAACCGATGT TCGTCGTCGAACAAGGCGGCACCCT CCAAAACGT GCGGATGAGC GGGGGCGGCGACGECATCCATCTGCTCGGCGACGCCACG 400
€P009031.1 X. citri pv. citri 301 GCACCAGCAACCGATGTTCGTCGTCGAACAAGGCGGCACCCTCCARAACGT GCGGATG, ATCCATCTGCT CGCCACG 400
CP009010.1 X. citri pv. citri 301 GCACCAGCAACCGATGT TCGTCGTCGAACAAGGCGGCACCCT CCARAACGT GCGGA TGAGC GGGGGCGGCGACGGCATCCAT CTGCTCGGCGACGCCACG 400
CP023285.1 X. citri pv. citri 301 GCACCAGCAACCGATGTTCGTCGTCGAACAAGGCGGCACCCT CCAAAACGT GCGGATGAGCGGGGGCGGCGACGGCATCCATCTGCTCGGCGACGCCACG 400
CP009019.1 X. citri pv. citri 301 GCACCAGCAACCGATGT TCGTCGT CGAACAAGGCGGCACCCT CCAAAACGT GCGGA TGAGC GGGGGCGGCGACGGCATCCAT CTGCTCGGCGACGCCACG 400
CP009007.1 X. citri pv. citri 301 GCACCAGCAACCGATGTTCGTCGTCGAACAAGGCGGCACCCTCCARAACGTGCGGATG GACGGCATCCATCTGCT ACG 400
BLKQ1L 301 GCACCAGCAACCGATGT TCGTCGTCGAACAAGGOGGCACCCT CCAAAACGT GOGGA TGAGC GGGGGCGGCGACGECATCCAT CTGCT CGGCGACGCCACG 400
BLKC3 301 GCACCAGCAACCGATGT TCGT CGT CGAACAAGGCGGCACCLT CCAAAACGT GEGGATG m-rcrmrcaaccmmcmc 400
BLKL1 301 GCACCAGCAACCGATGT TCGTCGTCGAACAAGGCGGCACCCT CCARMAACGT GCGGA CATCCATCTGCT 400
THKC4 301 Gc.\cmnmocm'rcr'rcr:rct:rccnmmmcmu:mmmmuxmmmmcucrmmmecum 400
THKQ1 301 GCACCAGCAACCGATGT TCGTCGTCGAACAAGGCGGCACCCTCCAAAACGT GCGGATG. TCCATCTGCT! 400
THKL1 301 mccmcuccm'rcr'n:crccrcuucumcucom'ccu;u\ccrmmmmmmmuammmwum 400
DHHL2 301 GCACCAGCAACCGATGTTCGTCGTCGAACAAGGCGGCACCCTCCAAAACGT GOGGATGAGC GGGGGCGGCGACGGCATCCATCTGCTCGGCGACGCCACG 400
DHHO2 301 GCACCAGCAACCGATGTTCGTCGTCGAACAAGGCGGCACCCTCCAAAACGT GCGGA TGAGC GGGGGCGGCGACGGCATCCATCTGCTCGGCGACGCCACG 400
DHKQ4 301 GCACCAGCAACCGATGTTCGTCGTCGAACAAGGCGGCACCCTCCAAAACGT GCGGATGAGCGGGGGCGGCGACGECATCCAT CTGCTCGGCGACGCCACG 400

410 420 430 440 450 460 470 480 490 500
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AEQ08923.1 X. axonopodis pv.citri 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT CGACGGCCC TGGCAACCGGGAACATGACTCGCGCATT GCCGGAACGCCTGCCA 500
CP003778.1 X. citri pv. 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT CGACGGC CC TGGCAMACCGGGAACATGAC TCGCGCATTGCCGGAACGCCTGCCA 500
CPO09031.1 X. citri pv. dtﬂ 401 CTGAAGAACGTCCACAACCTGAACGTCAGCGAGGATGCGATGACCAT T A ACATGACTCGOGCATTGCCGGAACGCCTGCCA 500
CP009010.1 X. citri pv. citri 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT T \TGACTCGCGCATTGCCGGAACGCCTGCCA 500
CP023285.1 X. citri pv. citri 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT CGACGGC CC TGGCAACCGGGAACATGAC TCGCGCATT GCCGGAACGCCTGCCA 500
CPO09019.1 X. citri pv. citri 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT CGACGGCCCTGGCAACCGGGAACATGACTCGCGCATTGCCGGAACGCCTGCCA 500
CPO09007.1 X. citri pv. citri 401 CTGAAGAACGTCCACAACCTGAACGTCA TGCGATGACCAT TGACTCGCGCATTGCCGGAACGCCTGCCA 500
BLKO1 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT CGACGGCCC TGGCAACCGGGAACATGACTCGCGCATTGCCGGAACGCCTGCCA 500
BLKC3 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT CGACGGCCC TGGCAACCGGGAACATGAC TCGOGCATTGCCGGAACGCCTGCCA 500
BLKL1 401 CrGMWCG'DCCRWOCTGAN:G'I‘CAGZGAGGKTGCGATGACUTCGMG&DCWWTGMTCMWWGMGIUGCO\ 500
THKC4 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT ACATGACTCGCGCATTGCCGGAACGCCTGCCA 500
THKO1 401 C‘I‘GMGA.ACGTCCACAACCTGMCGTCAM'I‘MGATGMCATCGACMCCCTGMOSMAMTCM”GCCMM&CCTMCA 500
THKL1 401 CTGMMNCAWCCWGTQMW“GAT’GACCATWWWWWRWMWMW@@MWGMCA 500
DHKL2 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT ATGACTCGCGCATT GCCGGAACGCCTGCCA 500
DHKC2 401 mmm‘rcCACAAccmmcrusocmrﬁcc.\mmuTocAcmcocmcmm‘Gmrcmrrmcmmccrmu 500
DHKQ4 401 CTGAAGAACGTCCACAACCTGAACGT CAGCGAGGATGCGATGACCAT CGACGGCCC TGGCAACCGGGAACATGAC TCGCGCATT GCCGGAACGCCTGCCA 500

510 520 s30 540 550
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AE006923.1 X. axonopodis pv.citri 501 GCGGCCTGCCGGCGOGTCCAAAGATCGAAATCCTCGACAGTTCCTTCGACAATGCCTCC 559

CP003778.1 X. citri pv. citri 501 GCGGCCTGCCGGCGCGTCCAAAGATCGAAATCCTCGACAGTTCCTTCGACAATGCCTCC 559
CP009031.1 X. citri pv. citri 501 GCGGCCTGCCGGCGOGT CCAAAGATCGAMATCCTCGACAGTTCCTTCGACAATGCCTCC 559
CP009010.1 X. citri pv. citri 501 GCGGCCTGCCGGCGCGT CCAAAGATCGAAAT CCTCGACAGTTCCTTCGACAATGCCTCC 559
CP023285.1 X. citri pv. citri 501 GCGGCCTGCC TCCAAAGATCGAAATCC AGTTCCTT CAATGCCTCC 559
CP009019.1 X. citri pv. citri 501 GCGGCCTGCCGGCGOGT CCAAAGATCGAAAT CCTCGACAGTTCCTTCGACAATGCCTCC 559
CP009007.1 X. citri pv. citri 501 GcGGcmoccocmomccmmmmccrcchmccmGAmmccmc 559
BLKQ1 501 GCGGCCTGCC AGTTCCTTCGACAATGCCTCC 559
BLKC3 501 mammmmmmwocmmmocmmmmocmc 559
BLKL1 501 AAAGATCGAAATCC AGTTCCTTCGACAATGCCTCC 559
THKC4 501 mamcwoaurrocmrcm&uocmmcurnccnc&mmmc 559
THKQ1 501 GCGGCCTGCCGGCGCGTCCAAAGATCGAAATCCTCGACAGTTCCTTCGACAATGCCTCC 559
THKL1 501 GCGGCCTGCCGGCGOGTCCAAAGATCGARAT CCTCGACAGTTCCTTCGACAATGCCTCC 559
DHKL2 501 GCGGCCTGLC T AAAGATCGAAATCC AGTTCCTTCGACAATGCCTCC 559
DHKC2 501 GCGGCCTGCCGGCGCGT CCAAAGATCGAAATCCTCGACAGTTCCTTCGACAATGCCTCC 559
DHKQ4 501 TOCAAAGATCGAAATCC CAGTTCCTTCGACA CTCC 559

Hinh 3.1. Két qua align trinh ty ving gene ArpW ctia 9MPL vdi trinh tu ving gene hrpW clia

cac dong vi khuan Xanthomonas sp. di dugc cong bd trén GeneBank
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PHU LUC 4: KET QUA PANH GIA HOAT TiNH UC CHE VI KHUAN Xanthomonas
sp. CUA HOAT CHAT CHIET TU CAY GIAO TRONG PIEU KIEN PHONG THIi
NGHIEM

4.1. Két qua tao cao chiét toan phan va cac cao phin doan tir ciy giao (Euphorbia tirucalli

L.

Bang 4.1. Do am bot cay giao thu nhan tir Binh Thuan, PaK Néng, Tp. HCM

Lan l3p lai Vung thu nhin
Binh Thuén PiK Nong Tp. HCM
Lan 1 8,77 9,65 8,18
Lan 2 9,45 7,98 8,86
Lan 3 7,98 8,37 9,55

Bang 4.2. Khoi lugng va hi€u suat ctia cao chiét toan phan va cac cao chiét phan doan tur cay

giao thu nhan ¢ Binh Thuan

Théng s6 MAu cao chiét LL1 LL2 LL3
Khéi lugng Cao toan phan 610,32 620,12 620,00
Cao n-hexan 174,92 183,2 179,3
Cao ethyl acetate 114,83 116,21 113,89
Cao butanol 73,12 74,23 72,89
Hiéu sudt  Cao toan phan 9,38 9,54 9,53
(%) Cao n-hexan 28,66 29,54 28,92
Cao ethyl acetate 18,81 18,73 18,37
Cao butanol 11,98 11,97 11,75
bj am Cao toan phan 20.9 30,13 29,00
() Cao n-hexan 26,19 28,12 27,52
Cao ethyl acetate 28.87 30,00 28.28

Cao butanol 30,59 31,09 29,72
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Bang 4.3. Khoi lugng va hi€u suat ctia cao chiét toan phan va cac cao chiét phan doan tur cay

giao thu nhan ¢ PaK Nong

Théng s6 MAu cao chiét LL1 LL2 LL3

Khéi lugng  Cao toan phan 5742 575,12 579,87

169,42 171,12 169,42
10945 104,71 102,89

Cao n-hexan
Cao ethyl acetate

Cao butanol

’ ‘ 73,12 75,23 78,89
Hiéusuat  Cao toan phan 8.83 8,85 8,92
(%) Cao n-hexan 29,51 29,75 30,10
Cao ethyl acetate 19,06 18,21 17,74

| Cao butanol‘ 12,73 13,08 13,60

Do am Cao toan phan 27.89 29,75 29.89
(%) Cao n-hexan 26,59 27,92 28,02
Cao ethyl acetate 27.32 30,12 29,56

Cao butanol 31,12 31,29 29,72

Bang 4.4. Khoi lugng va hi€u suat ctia cao chiét toan phan va cac cao chiét phan doan tur cay

giao thu nhan ¢ Tp. HCM

Théng s6 MAu cao chiét LL1 LL2 LL3

Khoi lugng  Cao toan phan 564,2 565,12 560,87

Cao n-hexan 171,42 175,12 179,53

Cao ethyl acetate

83,45 90,71 94,89
’ Cao butanol‘ 83,12 85,23 88,89

Hi¢u suat  Cao toan phan 8,68 8,69 8,63
(%) Cao n-hexan 30,38 30,99 32,01
Cao ethyl acetate 14,79 16,05 16,92

| Cao butanol‘ 14,73 15,08 15,85
boam  Cao toan phan 28,67 27,09 28,12
(%) Cao n-hexan 27,05 28,78 28,13
Cao ethyl acetate 28,37 30,15 29,16

Cao butanol 30,12 31,43 29,26
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< Xir Iy ANOVA hi¢u suit chiét cao toan phin va cic cao phian doan tir ciy giao thu nhin & Binh

Thuén, PiK Néng, Tp. HCM

> Cao toan phin

Descriptives
EtOH
Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean Minimum Maximum
Lower Upper
Bound Bound
1 3 94833 0.08963 0.05175  9.2607 9.706 9.38 9.54
2 3 8.8667 0.04726 0.02728  8.7493  8.9841 8.83 8.92
3 3 8.6667 0.03215 0.01856  8.5868  8.7465 8.63 8.69
Tot
al 9 9.0056 0.37246 0.12415  8.7193  9.2919 8.63 9.54
ANOVA
EtOH
Sum of Squares df Mean Square F Sig.
Between Groups 1.087 2 0.544 144.322 0
Within Groups 0.023 6 0.004
Total .11 8
EtOH
Subset for alpha
NT N =0.05
1 2 3
Duncan® 3 3 8.6667
8.86
2 3 67
9.48
1 3 33
Sig. 1 1 1
Means for groups in homogeneous subsets
are displayed.
a Uses Harmonic Mean Sample Size =
3.000.
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» Cao Hexan

Descriptives
He
Std. Std. 95% Confidence
N Mean Deviation Error Interval for Mean Minimum Maximum
Lower Upper
Bound  Bound
0.2610
1 3 29.04 0.45211 2 279169  30.1631 28.66 29.54
29.78
2 3 67 0.2967 0.1713  29.0496  30.5237 29.51 30.1
31.12 0.4754
3 3 67 0.82355 8 29.0809  33.1725 30.38 32.01
Tot 29.98 0.3465
al 9 44 1.03975 8 29.1852  30.7837 28.66 32.01
ANOVA
He
Sum of Squares df Mean Square F Sig.
Between Groups 6.707 2 3.354 10.365 0.011
Within Groups 1.941 6 0.324
Total 8.649 8
He
Subset for alpha =
NT N 0.05
1 2
Duncan® 1 3 29.04
2 3 29.7867
31.12
3 3 67
Sig. 0.159 1

Means for groups in homogeneous subsets are
displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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Cao ethyl acetate

Descriptives
E
A
Mea  Std. Std. 95% Confidence Maximu
N n Deviation Error Interval for Mean Minimum m
Lower Upper
Bound Bound
18.63
1 3 67 0.23438 0.13532 18.0544 19.2189 18.37 18.81
18.33
2 3 67 0.66905 0.38628 16.6746 19.9987 17.74 19.06
3 3 1592 1.07093 0.6183 13.2597 18.5803 14.79 16.92
To 17.63
tal 9 11 1.4409 0.4803 16.5235 18.7387 14.79 19.06
ANOVA
EA
Sum of Squares df Mean square F Sig.
Between Groups 13.311 2 6.655 12.104 0.008
Within Groups 3.299 6 0.55
Total 16.609 8
EA
Subset for alpha =
NT N 0.05
1 2
Duncan® 3 3 15.92
18.33
2 3 67
18.63
1 3 67
Sig. 1 0.638

Means for groups in homogeneous subsets are

displayed.

a Uses Harmonic Mean Sample Size = 3.000.

155



» Cao butanol

Descriptives
Bu
Std. Std. 95% Confidence Interval Minimu Maximu
N Mean Deviation Error for Mean m m
Lower Upper
Bound Bound
1 3 11.9 0.13 0.07506 11.5771 12.2229 11.75 11.98
13.13
2 3 67 0.43776 0.25274 12.0492 14.2241 12.73 13.6
3 3 1522 0.57297 0.33081 13.7967 16.6433 14.73 15.85
Tot 13.41
al 9 89 1.49857 0.49952 12.267 14.5708 11.75 15.85
ANOVA
Bu
Sum of Squares df Mean Square F Sig.
Between Groups 16.892 2 8.446 47.199 0
Within Groups 1.074 6 0.179
Total 17.966 8
Bu
Subset for
NT N alpha=0.05
1 2 3
Duncan? 1 3 11.9
13.13
2 3 67
15.2
3 3 2
Sig
1 1 1

Means for groups in homogeneous subsets
are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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4.2. Két qua thi nghiém danh gia kha niing vrc ché vi khuan Xanthomonas axonopodis cia
cac cao chiét phan doan tir cAy giao (Binh Thuin, PiK Néong, Tp. HCM) trong di¢u kién
phong thi nghiém

s Cay giao ¢ Binh Thuin

Bang 4.5. Puong kinh vong vo khuan cta cac cao chiét phan doan tir ciy giao ¢ Binh Thuin

Nong dd Cao chiét Puwong kinh vong vé khuan (mm)
(mg/mL) phan doan Lan 1 Lén 2 Lén 3
1,25 n-Hexan 0 0 0

Ethyl acetate 11,4 10,5 9.8
Butanol 4,0 3,7 3.4
2,5 n-Hexan 0 0 0
Ethyl acetate 13,2 12,0 11,7
Butanol 7,5 8,4 7,0
5,0 n-Hexan 6,0 6,8 5,5
Ethyl acetate 15,0 14,5 13,5
Butanol 9,5 10,6 10,0
7,5 n-Hexan 8,5 9,5 8,0
Ethyl acetate 18,3 17,2 17,5
Butanol 11,4 11,0 10,7
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% Cay giao 6 PiK Nong

Bang 4.6. Puong kinh vong vo khuan ciia cac cao chiét phan doan tir cay giao & PaK Nong

Nong do Cao chiét Puwong kinh vong vé khuin (mm)
(mg/mL) phan doan Lan 1 Lan 2 Lan 3
1,25 n-Hexan 0 0 0

Ethyl acetate 8.5 9.0 8.5
Butanol 3.5 33 3.0
2,5 n-Hexan 0 0 0
Ethyl acetate 10,0 10,0 10,5
Butanol 4.5 5.5 5.0
5,0 n-Hexan 3.5 3.0 3.7
Ethyl acetate 132 12,0 11,5
Butanol 7.5 8.5 7.0
7,5 n-Hexan 5.0 5.8 6.5
Ethyl acetate 15.0 15.5 16,0
Butanol 9,5 10,6 10,0

s Cay giao 6 Tp. HCM

Bang 4.7. Puong kinh vong v6 khuan ciia cac cao chiét phan doan tir cay giao & Tp. HCM

Nong do Cao chiét Puwong kinh vong vé khuan (mm)
(mg/mL) phén doan Lan 1 Lan 2 Lan 3
1,25 n-Hexan 0 0 0

Ethyl acetate 6.5 7,0 6,5
Butanol 2,5 33 3,0
2,5 n-Hexan 0 0 0
Ethyl acetate 8,0 8,7 8,5
Butanol 4,5 4,5 5,0
5,0 n-Hexan 2,5 3,0 2,5
Ethyl acetate 10,4 10,0 9,5
Butanol 6.5 7,7 7,0
7,5 n-Hexan 5,0 5,5 4,5
Ethyl acetate 11,5 12,0 11,3
Butanol 7,5 8,5 9,0
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4.3. Két qua dinh hrong phenolic tong va flavonoid tong ciia cao chiét phan doan tir ciy

giao (E. tirucalli) & Binh Thuin, PiK Néng, Tp. HCM

Bang 4.8. Xac dinh dudng chuan acid gallic

Chuan (acid gallic)

Cppm 50 40 30 20 10 5
m cin (mg) 250 200 150 100 50 25
m dm (ml) 5 5 5 5 5 5
Ac 0.513 0414 0315 0209 0.112 0.055

PUONG CHUAN PHENOLIC TONG

y =0.0102x + 0.0075
R?=0.9998

) /l/
//

0 10 20 30 40 50 60
Abs

Hinh 4.1. Puong chuan acid gallic

Bang 4.9. Ham luong phenolic tong clia cac cao phan doan tir cay giao & Binh Thuan

Cao m Viwie F pha Mat do quang (OD) Nong dd trong binh do
chiét can (mL) loang N N N
phan (mg) Al A2 A3 Atb Lan1 Lan 2 Lan3
doan
- 0.131 0.137 0.131 12.1705 12.745 12.1725
hexan 55, 5 50 64 5 66  0.1336 8824 09804 4902
Ethyl 0.402 0400 04022 387205 38.872 38.5137
acetate 546 15 100 45 0.404 34 63333 8824 54902 2549
butanol 0.235 0230 02317 223235 21.813 21.8254
533 15 100 2023 12 73333 2941 72549 902
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Bang 4.10. Ham luong phenolic tong cua cic cao phan doan tir cdy giao PaK Nong

Cao m Vi F pha Mat d¢ quang (OD) Nong d trong binh do
chiét can (mL) loang N N N
" Al A2 A3 Atb Lan 1 Lan 2 Lan 3
phin  (mg)
doan
n_
hexan 0.1166 10.0490 10.049 12.0098
55.5 1.5 50 0.11 0.11 0.13 66667 1961 01961 0392
Ethyl
acetate 41.4215 41.421 38.4803
61.5 1.5 100 043 043 0.4 0.42 6863 56863 9216
Butanol 0.2233  19.8529 21.813 21.8137

62.3 1.5 100 021 0.23 0.23 33333 4118 72549 2549

< Két qua xir Iy ANOVA ham lwong phenolic tong ciia cic cao chiét phan doan tir ciy

giao thu nhan & Binh Thuin va PaK Néng

Descriptives
Phenolic
Std.
Mea Deviatio Std. 95% Confidence Interval Mini Maxi
N n n Error for Mean mum mum
Upper
Lower Bound Bound
16.64 0.2566
1 3 67 0.44456 7 15.5423 17.751 16.39 17.16
106.3 0.2841 107.549 105.8 106.7
2 3 267  0.49217 6 105.104 3 1 9
61.87 0.4717
3 3 67 0.81709 5 59.8469 63.9064 61.39 62.82
14.46 0.8833
4 3 33 1.52998 3 10.6627 18.264 13.58 16.23
108.923 101.0
5 3 98.64 4.1396 2.39 88.3567 3 9386 3
50.94 1.5733
6 3 67 2.72509 3 44,1772 57.7162 47.8 52.52
1 8.6749 106.7
Total 8 58.15 36.80457 2 39.8475 76.4525 13.58 9
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ANOVA

Phenolic
Sum of Squares df Mean Square F Sig.
Between Groups 22971.777 5 4594.355 984.126 0
Within Groups 56.022 12 4.668
Total 23027.798 17
Phenolic
Duncan,a
NT N Subset for alpha = 0.05
1 2 3 4 5
4 3 14.4633
1 3 16.6467
6 3 50.9467
3 3 61.8767
5 3 98.64
106.32
2 3 67
Sig. 0.24 1 1 1 1
Bang 4.11. Xéac dinh duong chuan quercetrin
Nong dg thye »=320nm A th
(ppm)
100.9120 0.446 0.444 0.445 0.445
74.3096 0.333 0.332 0.333 0.333
50.0145 0.224 0.224 0.223 0.224
10.0019 0.053 0.054 0.055 0.054
5.0017 0.034 0.035 0.036 0.035
Puong chuan Quercertin
0.5
0.4 - y =0.0043x + 0.0118
_ R2=0.9999
2 0.3
< 02-
0.1
O I I I I I ]
0 20 40 60 80 100 120
Cppm

Hinh 4.2. Puong chuan quercetrin
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Bang 4.12. Ham lugng flavonoid tong ctia cac cao phan doan tir ciy giao Binh Thuan

Cao m Vi F pha Mat d¢ quang (OD) Nong d trong binh do
chiét can (mL) loang N N N
" Al A2 A3 Atb Lan 1 Lan 2 Lan3
phan  (mg)
doan
n_
hexan 188.8 0.5 1 0.093 0.091 0.090 0.091 18.8837 18418 18.1860
2093 60465 4651
El 37.24 0.5 1 0.084 0.083 0.085 0.084
acetate 4 ’ ’ ’ ’ ’ 16.7906 16.558 17.0232
9767 13953 5581
Butanol 91.77 0.120 0.120 0.119 0.120 25.1627 25.162 24.9302
0.5 1 907 7907 3256

Bang 4.13. Ham luong flavonoid tong ciia cac cao phan doan tir cdy giao DAK Nong

Cao m Viie Fpha Mat d¢ quang (OD) Nong d trong binh do
chiét can (mL) loang -
A Al A2 A3 Atb Lanl Lan2 Lan3
phan  (mg)
doan
n_
hexan 185 0.5 1 0.081 0.085 0.085 0.084 16.0930 17.023  17.0232
2326 25581 5581
Ethyl
acetate 0.5 1 0.072 0.074 0.074  0.073 14.465  14.4651
14 11628 1628
Butanol 95.15 0.117 0.117 0.119 0.118 24.4651 24.465 24.9302

1628 11628 3256

162



*.

giao thu nhin & Binh Thuin va PiK Néng

< Két qua xir Iy ANOVA ham lwong flavonoid tong ciia cic cao chiét phan doan tir ciy

Descriptives
Flavonoid
Std. Std. 95% Confidence Minimu Maximu
N Mean Deviation Error Interval for Mean m m
Lower Upper
Bound Bound
97.283
1 3 3 0.85909 0.496 95.1492 99.4174 96.32 97.97
2 3 451.03 6.54229 3.77719 434,778 467.282  444.59 457.67
273.06
3 3 67 1.28858 0.74396 269.8657 276.2677  271.66 274.19
90.343
4 3 3 2.90407 1.67667 83.1292 97.5574 86.99 92.02
5 3 408.86 7.67299 4.43 389.7992 427.9208 400 413.29
6 3 258.75 2.82324 1.63 251.7367 265.7633  257.12 262.01
Tot 1 263.22 33.4462
al 8 22 141.90024 1 192.6569 333.7876 86.99 457.67
ANOVA
Flavonoid
Mean
Sum of Squares df Square F Sig.
Between Groups 342065.588 5 68413.118 3407.053 0
Within Groups 240958 12 20.08
Total 342306.546 17
Flavonoid
Duncan,a
NT N Subset for alpha = 0.05
1 2 3 4 5
4 3 90.3433
1 3 972833
6 3 258.75
3 3 273.0667
5 3 408.86
451.0
2 3 3
Sig. 0.082 1 1 1 1

Means for groups in homogeneous
subsets are displayed.

a Uses Harmonic Mean Sample
Size = 3.000.
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4.4. Két qua phan lap hop chat trong cao chiét ethyl acetate (EA) tir cdy giao Binh Thuén
va PaK Nong
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Hinh 4.3. Pho 'H-NMR cua hop chét scopoletin trong acetone-ds
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Hinh 4.12. Ph6 3C-NMR cua hop chit 4 (3,3’,4’-tri-O-methylellagic acid) trong DMSO

4.5. Két qua dinh lwong acid gallic, scopoletin, acid piperic trong cao chiét ciy giao &

Binh Thuan

*0

f1 {ppm)

% Chudn gallic acid, scopoletin va piperic acid

Tén hgp  Ret Sig LV1 Amount Area Amt/Area
chit time [ppm]
[min]

Gallic 4406 2 1 1.66100 113.77848 1.48985e-2

acid 2 4.14400 299.77206 1.38238e-2
3 9.09700 687.88269 1.32246e-2
4 14.31200 1195.90000 1.19751e-2
5 21.23900 1794.10000 1.18382e-2
6 30.34200 2590.84790 1.17112e-2

Scopoletin  16.837 1 1 2.25637 97.42265 2.31606e-2
2 5.62902 237.18163 2.37330e-2
3 12.35542 516.00989 2.39442¢-2
4 19.45117 804.96405 2.41640e-2
5 28.84680 1159.52380 2.48781e-2
6 41.21030 1583.00208 2.60330e02
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Piperic 35.626 1 1 10.10646 939.04803 1.07625¢e-2
acid 2 25.21289 2314.82446 1.08919¢-2
3 55.34101 5007.56201 1.10515e-2
4 87.12352 7717.98975 1.12884¢e-2
5 129.20740 1.09148e-4 1.18378e-2
Area T
2500
] 6
] Y=87,16329-60,14350
N R?2=0,99967
2000 _|
1500
R 4
1000 _|
500 _| 2
11
O i T T T
0
Amount[ppm]
Hinh 4.12. Puong chuan gallic acid
Area ]
1600
1400 6
1200 ] Y=38,34536-31,62261
i 2
1000 ] R“=0,99916
800 4
600
] 4
400 _]
] 2
200 -
1
0]
T | T T I
0 20 40
Amount[ppm]

Hinh 4.13. Buong chuan scopoletin
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8000 _|
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6000 _: 5
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0 50 100
Amount[ppm]
Hinh 4.14. Puong chuan piperic acid
oz, A y = 87,16392 x - 60,14350
= 2500 R2=0,99967
<
E 2000
(P}
‘2. 1500
=
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a
0
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Néng d¢ (ppm)

Hinh 4.16. D6 thi biéu dién mdi tuong quan giita ndng do acid gallic va dién tich pic
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DAD1 C, Sig=275,16 Ref=360,100 (G\HPLC\DA. . LIC-5-P-2020-12-3NGALLIC-5-P 2020-12-31 08-40-55\HH G-10.0)
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Hinh 4.17. Sac ky d6 cta chat chuan acid gallic trong pha dong HCOOH (0,05%) va MeOH
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Hinh 4.18. D6 thi biéu dién mdi twong quan giita ndng dd scopoletin va dién tich pic
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Hinh 4.19. D6 thi biéu dién mdi twong quan giita ndng d6 acid piperic va dién tich pic

DAD1 B, Sig=345,16 Ref=360,100 (GAHPLCIDA. . LIC-5-P-2020-12-3NGALLIC-5-P 2020-12-31 08-40-55\HH G-15.0)

I,
A58 RE=—RPIPEREE-ACID

_F—W.Ea?- SCOPOLETIN

T T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T T 3
5 10 15 20 25 0 35 min

Hinh 4.20. Sic ky d6 cta chat chuan scopoletin va acid piperic trong pha déng HCOOH
(0,05%) va MeOH
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DADA C, Sig=275,16 Ref=360,100 (GAHPLCIDA. . LIC-5-P-2020-12-31\GALLIC-5-P 2020-12-31 08-40-554CAC-F50.0)
mAL |

1
b

5 10 15 20 25 30 35

Hinh 4.21. Sac ky d6 gallic acid trong cao cdy giao & Binh Thudn
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DAD1 B, Sig=345,16 Ref=350,100 (G\HPLC\DA...LIC-S-P-2020-12-31\GALLIC-5-P 2020-12-31 08-40-55\CAQ-F50.0)
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Hinh 4.22. Sic ky d6 scopoletin va piperic acid trong cao cdy giao & Binh Thuan
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PHU LUC 5: SO LIEU THONG KE THi NGHIEM HIEU LUC PHONG TRU BENH
LOET TREN CAY CHANH DO VI KHUAN X. axonopodis CUA CAO CHIET ETHYL
ACETATE TU CAY GIAO TRONG NHA LUOI

< Két qua xir ly ANOVA kich thuwéc vét bénh khi xir 1y véi cao chiét EA (0,25%) & cac

thoi diém theo doi

Descriptives
EA (0,25%)
N Mean Std. Std. 95% Confidence Minimum Maximum
Deviation  Error Interval for Mean
Lower Upper
Bound Bound
1.00 3 1.5333 24664 14240 9206 2.1460 1.25 1.70
2.00 3 13133 08963  .05175 1.0907 1.5360 1.21 1.37
3.00 3 1.4433 03055 .01764 1.3674 1.5192 1.41 1.47
4.00 3 14167 05686  .03283 1.2754 1.5579 1.37 1.48
5.00 3 1.2567 .04509  .02603 1.1447 1.3687 1.21 1.30
6.00 3 1.1067 09504  .05487 .8706 1.3428 1.01 1.20
Total 18 1.3450 17420  .04106 1.2584 1.4316 1.01 1.70
ANOVA
EA (0,25%)
Sum of Squares df  Mean Square F Sig.
Between 348 5 070 4.961 011
Groups
Within Groups .168 12 .014
Total 516 17
Duncan
NT N Subset for alpha = 0.05
1 2 3
6.00 3 1.1067
5.00 3 1.2567 1.2567
2.00 3 1.3133 13133 1.3133
4.00 3 1.4167 1.4167
3.00 3 1.4433  1.4433
1.00 3 1.5333
Sig. .064 .098 .056
Means for groups in homogeneous subsets
are displayed.
a. Uses Harmonic Mean Sample Size =
3.000.

180



< Két qua xir Iy ANOVA kich thuéc vét bénh Kkhi xir Iy véi cao chiét EA (0,5%) & cac

thoi diém theo d6i

Descriptives

EA (0,5%)
N Mean Std. Std. 95% Confidence Minimum Maximum
Deviati  Error Interval for Mean

on Lower Upper
Bound  Bound
1.00 3 1.7367 .08083 .04667 1.5359 1.9375 1.69 1.83
2.00 3 14833 .16653 .09615 1.0696 1.8970 1.35 1.67
3.00 3 14767 .05508 .03180 1.3399 1.6135 1.44 1.54
4.00 3 1.4067 .02517 .01453 1.3442 1.4692 1.38 1.43
5.00 3 1.2400 .22517 .13000  .6807 1.7993 1.11 1.50
6.00 3 1.0733 .04041 .02333 9729 1.1737 1.03 1.11
Total 18 1.4028 23713 .05589 1.2849 1.5207 1.03 1.83
ANOVA
EA (0,5%)
Sum of Squares df Mean Square F Sig.
Between Groups 75 5 155 10.308 .001
Within Groups 181 12 015
Total 956 17
Duncan
NT N Subset for alpha = 0.05
1 2 3 4
6.00 3 1.0733
5.00 3 1.2400 1.2400
4.00 3 1.4067 1.4067
3.00 3 1.4767
2.00 3 1.4833
1.00 3 1.7367
Sig. 122 122 481 1.000
Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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< Két qua xir Iy ANOVA kich thwéc vét bénh khi xir 1y véi cao chiét EA (0,75%) & cac

thoi diém theo doi

Descriptives
EA (0,75%)
N  Mean Std. Std. 95% Confidence =~ Minimum Maximum
Deviation  Error Interval for Mean
Lower Upper
Bound Bound
1.00 3 1.6100 .09000 .05196 1.3864 1.8336 1.52 1.70
2.00 3 1.4733 10017 .05783 1.2245 1.7222 1.36 1.55
3.00 3 1.2600 .02000 .01155 1.2103 1.3097 1.24 1.28
4.00 3 1.0967 12014 .06936 7982 1.3951 .98 1.22
5.00 3 9767 11590  .06692 .6887 1.2646 .87 1.10
6.00 3 .9500 .19079 .11015 4761 1.4239 7 1.15
Total 18 1.2278 27226 .06417 1.0924 1.3632 77 1.70
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 1.095 5 219 15'82 .000
Within Groups .166 12 014
Total 1.260 17
Duncan
NT N Subset for alpha = 0.05
1 2 3
6.00 3 .9500
5.00 3 .9767
4.00 3 1.0967 1.0967
3.00 3 1.2600
2.00 3 1.4733
1.00 3 1.6100
Sig. A71 114 180
Means for groups in homogeneous subsets
are displayed.
a. Uses Harmonic Mean Sample Size =
3.000.
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< Két qua xir Iy ANOVA kich thuéc vét bénh khi xir Iy véi cao chiét EA (1,0%) & cac

thoi diém theo d6i

Descriptives

EA (1,0%)

N Mean Std. Std. Error  95% Confidence Minimum Maximum

Deviation Interval for Mean
Lower  Upper
Bound Bound
1.00 3 1.6067 21221 12252 1.0795  2.1338 1.46 1.85
2.00 3 1.3333 14154 08172 9817  1.6849 1.17 1.42
3.00 3 1.1433 .06658 03844 9779  1.3087 1.07 1.20
4.00 3 1.0767 07767 04485 8837  1.2696 .99 1.14
5.00 3 .9500 .10000 05774 7016  1.1984 .85 1.05
6.00 3 .9100 14731 08505  .5441  1.2759 75 1.04
Total 18 1.1700 27038 06373 1.0355 1.3045 75 1.85
ANOVA
EA (1,0%)
Sum of Squares df Mean Square F Sig.
Between Groups 1.028 5 206 11.508 .000
Within Groups 214 12 018
Total 1.243 17
Duncan
NT N Subset for alpha = 0.05
1 2 3

6.00 3 .9100
5.00 3 .9500
4.00 3 1.0767
3.00 3 1.1433 1.1433
2.00 3 1.3333
1.00 3 1.6067
Sig. .070 107 1.000
Means for groups in homogeneous subsets
are displayed.
a. Uses Harmonic Mean Sample Size =
3.000.
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< Két qua xir Iy ANOVA kich thwée vét bénh khi xir 1y véi Copper (1,0%) & cac thoi

diém theo doi

Descriptives
Copper oxychloride (1,0%)
N Mean Std. Std. 95% Confidence Minimum Maximum
Deviation  Error Interval for Mean

Lower Upper
Bound Bound

1.00 3 1.8467 20033 11566 1.3490 2.3443 1.62 2.00
2.00 3 1.3333 07234  .04177 1.1536 1.5130 1.25 1.38
3.00 3 1.2167 09292 05364 9859 1.4475 1.14 1.32
4.00 3 1.0533 07234 04177 .8736 1.2330 .97 1.10
5.00 3 .9967 13577 .07839 .6594 1.3339 .84 1.08
6.00 3 .8933 13204 07623 .5653 1.2213 75 1.01
Total 18 1.2233 33953 .08003 1.0545 1.3922 75 2.00
ANOVA
Sum of Squares df  Mean Square F Sig.
Between Groups 1.770 5 354 22.329 .000
Within Groups .190 12 016
Total 1.960 17
Duncan
NT N Subset for alpha = 0.05
1 2 3 4
6.00 3 .8933
5.00 3 .9967 9967
4.00 3 1.0533 1.0533
3.00 3 1.2167 1.2167
2.00 3 1.3333
1.00 3 1.8467
Sig. 164 .064 279 1.000
Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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< Két qua xir Iy ANOVA Kich thwéc vét bénh khi xir Iy véi Streptomycin sulfate (1,0%)

& cac thoi diém theo doi

Descriptives

Streptomycin sulfate (1,0%)
N  Mean Std. Std. 95% Confidence  Minimum Maximum
Deviation Error  Interval for Mean
Lower Upper
Bound  Bound

1.00 3 1.7367 08505 .04910 1.5254  1.9479 1.64 1.80
2.00 3 1.3733 01155 .00667 1.3446  1.4020 1.36 1.38
3.00 3 1.1933 10066  .05812 9433 1.4434 1.10 1.30
4.00 3 1.0800 .08888 .05132 .8592  1.3008 98 1.15
5.00 3 .9500 02646 .01528 .8843 1.0157 .92 .97
6.00 3 .8800 .05000 .02887 7558 1.0042 .83 93
Total 18 1.2022 30189 .07116  1.0521 1.3523 .83 1.80
ANOVA

Sum of Squares df = Mean Square F Sig.
Between Groups 1.492 5 298  62.606 .000
Within Groups 057 12 .005
Total 1.549 17
Duncan
NT N Subset for alpha = 0.05

1 2 3 4
6.00 3 .8800
5.00 3 .9500
4.00 3 1.0800
3.00 3 1.1933
2.00 3 1.3733
1.00 3 1.7367
Sig. 238 067 1.000 1.000
Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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< Két qua xir Iy ANOVA kich thwéc vét bénh miu d6i chirng & cac thoi diém theo doi

Descriptives
KTVBDC
N Mean Std. Std.  95% Confidence ~ Minimum  Maximum
Deviation Error Interval for Mean
Lower  Upper
Bound Bound
1.00 3 1.4400 15620 .09018 1.0520 1.8280 1.34 1.62
2.00 3 1.5333 14434 08333 1.1748 1.8919 1.45 1.70
3.00 3 1.6533 14572 .08413  1.2914 2.0153 1.55 1.82
4.00 3 1.6867 14224 08212  1.3333  2.0400 1.59 1.85
5.00 3 1.7267 12503 .07219 1.4161 2.0373 1.64 1.87
6.00 3 1.8700 14107 .08145 1.5196 2.2204 1.72 2.00
Total 18 1.6517 18542 .04370 1.5595 1.7439 1.34 2.00
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups .340 5 068  3.338 .040
Within Groups 244 12 .020
Total 584 17
Duncan
NT N Subset for alpha = 0.05
1 2 3
1.00 3 1.4400
2.00 3 1.5333 1.5333
3.00 3 1.6533 1.6533 1.6533
4.00 3 1.6867 1.6867 1.6867
5.00 3 1.7267 1.7267
6.00 3 1.8700
Sig. .073 150 110
Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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* Hiéu lwc phong trir bénh loét trong nha ludi
7 Ngay sau phun lan 1: ANOVA - LSD - DUCAN

Summary statistics for hieu luc phong tru benh loet 7 NSP lan 1

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 3.7400 1.64848 2.69 5.64

2 3 9.7067 3.11731 6.97 13.1

3 3 14.7800 4.21014 10.97 19.3

4 3 15.3867 7.68740 10.74 24.26

5 3 18.0200 4.753006 13.63 23.07

6 3 17.2400 5.17663 11.99 22.34
Total 18 13.1456 6.52076 2.69 24.26

ANOVA Table for hieu luc phong tru benh loet 7 NSP lan 1

Source Sum of Df Mean Square F-Ratio P-Value
Squares
Between Groups 445.527 5 89.105 3.856 0.026
Within Groups 277.318 12 23.11
Total 722.846 17

DUNCAN Table for hieu luc phong tru benh loet 7 NSP lan 1

Subset for alpha = 0.05

N 1 2
Duncan® 1 3 3.7400
2 3 9.7067 9.7067
3 3 14.7800
4 3 15.3867
6 3 17.2400
5 3 18.0200
Sig. 148 .076
Summary statistics for hieu luc phong tru benh loet 7 NSP lan 2
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 6.1667 2.38003 3.54 8.18
2 3 13.5733 5.23059 9.31 19.41
3 3 16.0933 7.41082 10.13 24.39
4 3 18.0867 691151 13.12 25.98
5 3 24.5067 3.65287 21.0 28.29
6 3 19.7833 3.96516 16.83 24.29
Total 18 16.3683 7.30827 3.54 28.29
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ANOVA Table for hieu luc phong tru benh loet 7 NSP lan 2

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 578.427 5 115.685 4.212 0.019
Within Groups 329.557 12 27.463
Total 907.984 17

DUNCAN Table for hieu luc phong tru benh loet 7 NSP lan 2

Subset for alpha = 0.05

VARO00001 N 1 2 3

Duncan® 1 3 6.1667
2 3 13.5733 13.5733
3 3 16.0933 16.0933
4 3 18.0867 18.0867
6 3 19.7833 19.7833
5 3 24.5067
Sig. .104 207 .094

Summary statistics for hieu luc phong tru benh loet 7 NSP lan 3

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 12.0533 4.03493 8.41 16.39

2 3 21.0800 7.34294 13.62 28.3

3 3 23.1433 2.81072 20.55 26.13

4 3 28.6533 3.22267 25.31 31.74

5 3 34.9733 5.14677 30.94 40.77

6 3 30.0433 4.63601 22.46 35.28
Total 18 249911 8.72596 8.41 40.77

ANOVA Table for hieu luc phong tru benh loet 7 NSP lan 3

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 974.036 5 194.807 7.296 0.002
Within Groups 320.385 12 26.699
Total 1294.422 17

DUNCAN Table for hieu luc phong tru benh loet 7 NSP lan 3

Subset for alpha = 0.05

VARO00001 N 1 2 3
Duncan®* 1 3 12.0533
2 3 21.0800
3 3 23.1433
4 3 28.6533 28.6533
6 3 30.0433 30.0433
5 3 349733
Sig. 1.000 .070 171
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Summary statistics for hieu luc phong tru benh loet 14 NSP lan 3

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 17.6067 4.78174 13.03 22.57

2 3 39.8500 4.45647 34.76 43.05

3 3 43.4867 5.33299 38.97 49.37

4 3 47.5833 14.11482 33.11 61.31

5 3 54.1300 4.04916 50.62 58.56

6 3 48.7533 4.42667 43.77 52.23
Total 18 41.9017 13.48191 13.03 61.31

ANOVA Table for hieu luc phong tru benh loet 14 NSP lan 3

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 2477.182 5 495.436 9.702 0.001
Within Groups 612.77 12 51.064
Total 3089.953 17

DUNCAN Table for hieu luc phong tru benh loet 14 NSP lan 3

Subset for alpha = 0.05

VARO00001 N 1 2 3
Duncan® 1 3 17.6067
2 3 39.8500
3 3 43.4867 43.4867
4 3 47.5833 47.5833
6 3 48.7533 48.7533
5 3 54.1300
Sig. 1.000 .198 128

Summary statistics for hieu luc phong tru benh loet 21 NSP lan 3

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 26.6533 7.94544 19.39 35.14

2 3 48.1467 6.04512 41.87 53.93

3 3 54.9200 5.29144 51.85 61.03

4 3 67.8433 19.73440 51.12 89.61

5 3 79.8333 5.25523 74.55 85.06

6 3 74.5000 9.66580 67.94 85.6
Total 18 58.6494 20.39871 19.39 89.61
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ANOVA Table for hieu luc phong tru benh loet 21 NSP lan 3

Source Sum of Squares Df  Mean Square F-Ratio P-Value
Between Groups 5797.479 5 1159.496 10.901  0.000
Within Groups 1276.344 12 106.362
Total 7073.824 17
DUNCAN Table for hieu luc phong tru benh loet 21 NSP lan 3

Subset for alpha = 0.05
VARO00001 N 1 2 3 4
Duncan®* 1 3 26.6533
2 3 48.1467
3 3 54.9200 54.9200
4 3 67.8433 67.8433
6 3 74.5000
5 3 79.8333
Sig. 1.000 370 147 177
% Kich thuéc vét bénh trén la trong nha hréi
Summary statistics for kich thuoc vet benh 7 NSP lan 3
Nghiem Count  Average Standar Minimum Maximum
thuc deviation
1 3 1.4167 0.05686 1.37 1.48
2 3 1.4067 0.02517 1.38 1.43
3 3 1.0967 0.12014 0.98 1.22
4 3 1.0767 0.07767 0.99 1.14
5 3 1.0533 0.07234 0.97 1.1
6 3 1.08 0.08888 0.98 1.15
7 3 1.6867 0.14224 1.59 1.85
Total 21 1.2595 0.24555 0.97 1.85
ANOVA Table for kich thuoc vet benh 7 NSP lan 3

Source Sum of Squares Df  Mean Square  F-Ratio  P-Value
Between Groups 1.09 6 0.182 22.049 0.000
Within Groups  0.115 14 0.008
Total 1.206 20
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DUNCAN Table for kich thuoc vet benh 7 NSP lan 3

NT N Subset for alpha = 0.05

1 2 3
Duncan? 5 3 1.0533
4 3 1.0767
6 3 1.08
3 3 1.0967
2 3 1.4067
1 3 1.4167
7 3 1.6867
Sig. 0.598 0.895 1

Summary statistics for kich thuoc vet benh 14 NSP lan 3

Nghiem Count  Average Standar Minimum Maximum

thuc deviation

1 3 1.2567 0.04509 1.21 1.3

2 3 1.24 0.22517 1.11 1.5

3 3 0.9767 0.1159 0.87 1.1

4 3 0.95 0.1 0.85 1.05

5 3 0.9967 0.13577 0.84 1.08

6 3 0.95 0.02646 0.92 0.97

7 3 1.7267 0.12503 1.64 1.87
Total 21 1.1567 0.28963 0.84 1.87

ANOVA Table for kich thuoc vet benh 14 NSP lan 3

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 1.456 6 0.243 15.31 0.000
Within Groups 0.222 14 0.016
Total 1.678 20

DUNCAN Table for kich thuoc vet benh 14 NSP lan 3

NT N Subset for alpha = 0.05
1 2 3
Duncan? 4 3 0.95
6 3 0.95
3 3 0.9767
5 3 0.9967
2 3 1.24
1 3 1.2567
7 3 1.7267

Sig. 0.682 0.874 1
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Summary statistics for kich thuoc vet benh 21 NSP lan 3

Nghiem Count  Average Standar Minimum Maximum

thuc deviation

1 3 1.1067 0.09504 1.01 1.21

2 3 1.0733 0.04041 1.03 1.11

3 3 0.95 0.19079 0.77 1.15

4 3 0.91 0.14731 0.75 1.04

5 3 0.8933 0.13204 0.75 1.01

6 3 0.88 0.05 0.83 0.93

7 3 1.87 0.14107 1.72 2
Total 21 1.0976 0.3498 0.75 2

ANOVA Table for Kich thuoc vet benh 21 NSP lan 3

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 2.23 6 0.372 23.956 0.000
Within Groups 0.217 14 0.016
Total 2.447 20

DUNCAN Table for kich thuoc vet benh 21 NSP lan 3

NT N Subset for alpha = 0.05
1 2
Duncan? 6 3 0.88
5 3 0.8933
4 3 0.91
3 3 0.95
2 3 1.0733
1 3 1.1067
7 3 1.87
Sig. 0.065 1
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PHU LUC 6: SO LIEU THONG KE THi NGHIEM HIEU LUC PHONG TRU BENH
LOET TREN CAY CHANH CUA CAO CHIET EA TU CAY GIAO NGOAI PONG

< Ty 1é bénh loét trén 14 ngoai dong rudng
Trudc xir ly: ANOVA - DUNCAN

Summary statistics for ty le benh loet tren la truoc xu ly

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 4.2067 0.25891 4.01 4.5

2 3 3.87 0.49275 3.41 4.39

3 3 3.4867 0.22679 3.23 3.66

4 3 4.04 0.41605 3.69 4.5

5 3 3.34 0.39686 3.04 3.79

6 3 3.9867 0.35642 3.59 4.28

7 3 3.7067 0.35303 3.33 4.03
Total 21 3.8052 0.42604 3.04 4.5

ANOVA Table for ty le benh loet tren la truoc xu ly

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 1.743 6 0.291 2.155 0.111
Within Groups  1.887 14 0.135
Total 3.63 20

DUNCAN Table for ty le benh loet tren la truoc xu ly

NT N Subset for alpha = 0.05
1 2
Duncan® 5 3 3.34
3 3 3.4867
7 3 3.7067 3.7067
2 3 3.87 3.87
6 3 3.9867 3.9867
4 3 4.04 4.04
1 3 4.2067
Sig. 0.054 0.152
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7 Ngay sau phun: ANOVA - DUNCAN

Summary statistics for ty le benh loet tren la 7 NSP

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 13.69 2.66586 11.43 16.63

2 3 11.8833 0.10116 11.82 12.0

3 3 8.8633 1.73877 7.53 10.83

4 3 8.66 0.652 7.96 9.25

5 3 5.7867 0.68676 5.13 6.5

6 3 7.39 0.91477 6.35 8.07

7 3 14.41 0.53113 13.9 14.96
Total 21 10.0976 3.29318 5.13 16.63

ANOVA Table for ty le benh loet tren la 7 NSP

Source Sum of Squares Df  Mean Square  F-Ratio P-Value
Between Groups 192.589 6 32.098 18.484 0.00
Within Groups 24312 14 1.737
Total 216.901 20

DUNCAN Table for ty le benh loet tren la 7 NSP

NT N Subset for alpha = 0.05
1 2 3 4
Duncan® 5 3 5.7867
6 3 7.39 7.39
4 3 8.66
3 3 8.8633
2 3 11.8833
1 3 13.69 13.69
7 3 14.41
Sig. 0.158 0.214 0.115 0.514
14 Ngay sau phun: ANOVA - DUNCAN
Summary statistics for ty le benh loet tren la 14 NSP
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 57.94 3.1792 55.11 61.38
2 3 454 1.89507 43.59 47.37
3 3 26.7967 2.26058 25.33 294
4 3 16.6133 0.47501 16.14 17.09
5 3 7.9767 0.66063 7.3 8.62
6 3 10.1067 0.77552 9.39 10.93
7 3 67.8667 3.68191 63.79 70.95
Total 21 33.2429 22.8169 7.3 70.95
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ANOVA Table for ty le benh loet tren la 14 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 10344.9 6 1724.16 358.892  0.00
Within Groups 67.258 14  4.804
Total 10412.2 20
DUNCAN Table for ty le benh loet tren la 14 NSP

NT N Subset for alpha = 0.05
1 2 3 4 5 6
Duncan?® 5 3 7.9767
6 3 10.1067
4 3 16.6133
3 3 26.7967
2 3 454
1 3 57.94
7 3 67.8667
Sig. 0.254 1 1 1 1 1
% Chi s0 bénh loét trén 14 ngoai dong rudng
Trudc xir ly: ANOVA - DUNCAN
Summary statistics for chi so benh loet tren la truoc xu ly
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 1.0033 0.05508 0.94 1.04
2 3 0.9367 0.12342 0.8 1.04
3 3 0.8967 0.01528 0.88 0.91
4 3 0.98 0.08185 0.89 1.05
5 3 0.8 0.4359 0.75 0.83
6 3 0.9533 0.11015 0.84 1.06
7 3 0.9133 0.10786 0.79 0.99
Total 21 0.9262 0.09531 0.75 1.06

ANOVA Table for chi so benh loet tren la truoc xu ly

Source Sum of Squares

Df  Mean Square

F-Ratio P-Value

Between Groups  0.08
Within Groups 0.102
Total 0.182

6 0.013
14 0.007
20

1.834

0.164
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DUNCAN Table for chi so benh loet tren la truoc xu ly

NT N Subset for alpha = 0.05
1 2
Duncana 5 3 0.8
3 3 0.8967 0.8967
7 3 0.9133 0.9133
2 3 0.9367 0.9367
6 3 0.9533 0.9533
4 3 0.98
1 3 1.0033
Sig. 0.065 0.19
7 Ngay sau phun: ANOVA - DUNCAN
Summary statistics for chi so benh loet tren la 7 NSP
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 2.9267 0.54784 2.44 3.52
2 3 2.5367 0.02082 2.52 2.56
3 3 1.96 0.34828 1.68 2.35
4 3 1.8667 0.14012 1.71 1.98
5 3 1.2967 0.10693 1.23 1.42
6 3 1.5833 0.14572 1.42 1.7
7 3 3.1167 0.08505 3.03 3.2
Total 21 2.1838 0.6891 1.23 3.52
ANOVA Table for chi so benh loet tren 1a 7 NSP
Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 8.534 6 1.422 20.683 0.00
Within Groups  0.963 14 0.069
Total 9.497 20
DUNCAN Table for chi so benh loet tren la 7 NSP
NT N Subset for alpha = 0.05
1 2 3 4
Duncan® 5 3 1.2967
6 3 1.5833 1.5833
4 3 1.8667
3 3 1.96
2 3 2.5367
1 3 2.9267 2.9267
7 3 3.1167
Sig. 0.202 0.116 0.09 0.39
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14 Ngay sau phun: ANOVA - DUNCAN

Summary statistics for chi so benh loet tren la 14 NSP

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 13.4267 1.14718 12.45 14.69

2 3 10.7867 0.75036 10.05 11.55

3 3 6.1433 0.44747 5.88 6.66

4 3 3.9833 0.12014 3.86 4.1

5 3 1.7433 0.07767 1.68 1.83

6 3 2.1033 0.15631 1.96 2.27

7 3 18.4 1.13053 17.25 19.51
Total 21 8.0838 6.01362 1.68 19.51

ANOVA Table for chi so benh loet tren 1a 14 NSP

Source Sum of Squares Df Mean Square F-Ratio  P-Value
Between Groups 716.467 6 119.411 245.68 0.00
Within Groups 6.805 14 0.486
Total 723.272 20

DUNCAN Table for chi so benh loet tren la 14 NSP

NT N Subset for alpha = 0.05
1 2 3 4 5 6
Duncana 5 3 1.7433
6 3 2.1033
4 3 3.9833
3 3 6.1433
2 3 10.7867
1 3 13.4267
7 3 18.4
Sig. 0.537 1 1 1 1 1
¢ Hiéu qua giam bénh loét trén 1a 14 NSP
Summary statistics for hieu qua giam benh loet tren la 14 NSP
Nghiem Count  Average Standar Minimum Maximum
thuc deviation
1 3 21.5 0.95645 20.76 22.58
2 3 28.01 0.98899 27.17 29.1
3 3 46.4 0.92504 45.64 47.43
4 3 63.75 0.94821 62.76 64.65
5 3 77.1667 0.32868 76.89 77.53
6 3 77.45 0.22271 77.25 77.69
Total 18 52.3794 22.8471 20.76 77.69
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ANOVA Table for hieu qua giam benh loet tren la 14 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 8866.18 5 1773.24 2795.92 0.00
Within Groups 7.611 12 0.634
Total 8873.79 17

DUNCAN Table for hieu qua giam benh loet tren la 14 NSP

NT N Subset for alpha = 0.05
1 2 3 4 5
Duncan® 1 3 215
2 3 28.01
3 3 46.4
4 3 63.75
5 3 77.1667
6 3 77.45
Sig. 1 1 1 1 0.671
% Ty 1& bénh loét trén qua ngoai dong rudng
Truwdce xir ly: ANOVA - DUNCAN
Summary statistics for ty le benh loet tren qua truoc xu ly
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 5.9233 0.37448 5.51 6.24
2 3 6.2567 0.22234 6.0 6.39
3 3 6.5033 0.4477 6.03 6.92
4 3 5.99 0.44396 548 6.29
5 3 6.0533 0.85804 5.07 6.65
6 3 5.8467 0.63122 5.13 6.32
7 3 5.9633 0.33858 5.72 6.35
Total 21 6.0767 0.48001 5.07 6.92
ANOVA Table for ty le benh loet tren la truoc xu ly
Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups  0.935 6 0.156 0.594 0.73
Within Groups 3.673 14 0.262
Total 4.608 20
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DUNCAN Table for ty le benh loet tren qua truoc xu ly

NT N Subset for alpha = 0.05
1
Duncan® 6 3 5.8467
1 3 5.9233
7 3 5.9633
4 3 5.99
5 3 6.0533
2 3 6.2567
3 3 6.5033
Sig. 0.183

7 Ngay sau phun: ANOVA - DUNCAN
Summary statistics for ty le benh loet tren qua 7 NSP

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 20.0533 0.6354 19.32 20.44

2 3 1.7467 1.45727 17.1 19.87

3 3 19.7933 0.20429 19.56 19.94

4 3 15.4233 0.92002 14.5 16.34

5 3 11.5867 1.03645 10.84 12.77

6 3 12.3967 0.84287 11.44 13.03

7 3 20.4333 0.15373 20.33 20.61
Total 21 16.919 3.64105 10.84 20.61

ANOVA Table for ty le benh loet tren la 7 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 254.697 6 42.45 56.883 0.00
Within Groups 10.448 14 0.746
Total 265.145 20

DUNCAN Table for ty le benh loet tren la 7 NSP

NT N Subset for alpha = 0.05

1 2 3 4
Duncan® 5 3 11.5867
6 3 12.3967
15.423
4 3 3
2 3 18.7467
3 3 19.7933 19.7933
1 3 20.0533 20.0533
7 3 20.4333
Sig. 0.27 1 0.1 0.404
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14 Ngay sau phun: ANOVA - DUNCAN

Summary statistics for ty le benh loet tren qua 14 NSP

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 29.95 1.02504 29.08 31.08

2 3 25.26 1.90654 24.09 27.46

3 3 23.6767 1.69777 21.82 25.15

4 3 16.63 0.50685 16.1 17.11

5 3 8.89 0.73695 8.43 9.74

6 3 10.27 0.8723 9.3 10.99

7 3 41.83 1.80842 40.31 43.83
Total 21 22.3581 11.0603 8.43 43.83

ANOVA Table for ty le benh loet tren qua 14 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 2421.82 6 403.637 227.872  0.00
Within Groups 24.799 14 1.771
Total 2446.62 20

DUNCAN Table for ty le benh loet tren qua 14 NSP

NT N Subset for alpha = 0.05
1 2 3 4 5
Duncan® 5 3 8.89
6 3 10.27
4 3 16.63
3 3 23.6767
2 3 25.26
1 3 29.95
7 3 41.83
Sig. 0.225 1 0.167 1 1
21 Ngay sau phun: ANOVA - DUNCAN
Summary statistics for ty le benh loet tren qua 21 NSP
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 69.2233 1.10817 68.07 70.28
2 3 59.2667 1.74406 57.38 60.82
3 3 45.0467 1.895 43.15 46.94
4 3 25.6033 1.05006 24.71 26.76
5 3 12.01 1.09421 11.18 13.25
6 3 12.6467 0.68135 11.86 13.05
7 3 94.04 2.47024 91.59 96.53
Total 21 45.4052 29.2828 11.18 96.53
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ANOVA Table for ty le benh loet tren qua 21 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 17116.2 6 2852.7 1193.81 0.00
Within Groups 33.454 14 2.39
Total 17149.6 20

DUNCAN Table for ty le benh loet tren qua 21 NSP

NT N Subset for alpha = 0.05
1 2 3 4 5 6
Duncan® 5 3 12.01
6 3 12.6467
4 3 25.6033
3 3 45.0467
2 3 59.2667
1 3 69.2233
7 3 94.04
Sig. 0.622 1 1 1 1 1

% Chi s0 bénh loét trén qua ngoai dong rudng
Chi s6 bénh loét trén qua ngoai ddng rudng trwée xir Iy: ANOVA - DUNCAN

Summary statistics for chi so benh loet tren qua truoc xu ly

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 1.5833 0.12423 1.44 1.66

2 3 1.59 0.03606 1.56 1.63

3 3 2.0167 0.02309 1.99 2.03

4 3 1.5667 0.07767 1.48 1.63

5 3 1.47 0.12166 1.33 1.55

6 3 1.5267 0.12097 1.39 1.62

7 3 1.5267 0.05033 1.51 1.61
Total 21 1.6157 0.1875 1.33 2.03

ANOVA Table for chi so benh loet tren qua truoc xu ly

Source Sum of Squares Df  Mean Square F-Ratio P-Value
Between Groups 0.593 6 0.099 12.509 0.00
Within Groups 0.111 14 0.008
Total 0.703 20
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DUNCAN Table for chi so benh loet tren la truoc xu ly

NT N Subset for alpha = 0.05
1 2
Duncan® 5 3 1.47
6 3 1.5267
7 3 1.5567
4 3 1.5667
1 3 1.5833
2 3 1.59
3 3 2.0167
Sig. 0.159 1
7 Ngay sau phun: ANOVA - DUNCAN
Summary statistics for chi so benh loet tren qua 7 NSP
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 4.9367 0.12662 4.84 5.08
2 3 4.73 0.30806 4.4 5.01
3 3 4.9033 0.27392 4.66 52
4 3 3.38 0.20518 3.17 3.58
5 3 2.6767 0.23029 2.48 2.93
6 3 2.79 0.12124 2.66 2.9
7 3 5.5167 0.22502 5.34 5.77
Total 21 4.1333 1.11127 2.48 5.77
ANOVA Table for chi so benh loet tren qua 7 NSP
Source Sum of Squares Df Mean Square  F-Ratio P-Value
Between Groups  24.005 6 4.001 80.842 0.00
Within Groups 0.693 14 0.049
Total 24.698 20

DUNCAN Table for chi so benh loet tren qua 7 NSP

NT N Subset for alpha = 0.05
1 2 3 4
Duncana 5 3 2.6767
6 3 2.79
4 3 3.38
2 3 4.73
3 3 4.9033
1 3 4.9367
7 3 5.5167
Sig. 0.543 1 0.298 1
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14 Ngay sau phun: ANOVA - DUNCAN

Summary statistics for chi so benh loet tren qua 14 NSP

Nghiem Count Average Standar Minimum Maximum

thuc deviation

1 3 10.4667 0.43501 10.03 10.9

2 3 9.4067 0.20984 9.17 9.57

3 3 8.03 0.14731 7.9 8.19

4 3 4.49 0.18735 4.28 4.64

5 3 2.81 0.13892 2.72 2.97

6 3 2.8433 0.09074 2.74 2.91

7 3 14.7633 0.19732 14.63 14.99
Total 21 7.5443 4.21494 2.72 14.99

ANOVA Table for chi so benh loet tren qua 14 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 354.601 6 59.1 1160.34  0.00
Within Groups 0.713 14 0.051
Total 355.314 20

DUNCAN Table for chi so benh loet tren qua 14 NSP

NT N Subset for alpha = 0.05
1 2 3 4 5 6
Duncan® 5 3 2.81
6 3 2.8433
4 3 4.49
3 3 8.03
2 3 9.4067
1 3 10.4667
7 3 14.7633
Sig. 0.859 1 1 1 1 1
21 Ngay sau phun: ANOVA - DUNCAN
Summary statistics for chi so benh loet tren qua 21 NSP
Nghiem Count Average Standar Minimum Maximum
thuc deviation
1 3 27.1833 0.25775 26.95 27.46
2 3 20.3 0.1852 20.11 20.48
3 3 13.4967 0.40104 13.08 13.88
4 3 5.94 0.17578 5.74 6.07
5 3 2.83 0.17349 2.72 3.03
6 3 2.8233 0.09609 2.72 291
7 3 50.5267 0.73528 50.02 51.37
Total 21 17.5857 16.3088 2.72 51.37

203



ANOVA Table for chi so benh loet tren qua 21 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups 5317.77 6 886.295 7111.219 0.00
Within Groups 1.745 14 0.125
Total 5319.52 20

DUCAN Table for chi so benh loet tren qua 21 NSP

NT N Subset for alpha = 0.05

1 2 3 4 5 6
Duncan® 6 3 2.8233
5 3 2.83
4 3 5.94
3 3 13.4967
2 3 20.3
1 3 27.1833
7 3 50.5267
Sig. 0.982 1 1 1 1 1

¢ Hiéu qua giam bénh loét trén qua 21 NSP

Summary statistics for hieu qua giam benh loet tren qua 21 NSP

Nghiem Count  Average Standar Minimum Maximum

thuc deviation

1 3 24.0433 2.69611 21.68 26.98

2 3 36.9267 1.42606 35.37 38.17

3 3 50.87 2.00502 49.43 53.16

4 3 61.2867 2.35003 58.66 63.19

5 3 70.5833 0.43616 70.08 70.85

6 3 70.78 0.09644 70.67 70.85
Total 18 52.415 17.8523 21.68 70.85

ANOVA Table for hieu qua giam benh loet tren qua 21 NSP

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between Groups  5379.89 5 1075.977 338.981 0.00
Within Groups 38.09 12 3.174
Total 5415.98 17
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DUNCAN Table for hieu qua giam benh loet tren qua 21 NSP

NT N Subset for alpha = 0.05
1 2 3 4 5
Duncan? 1 3 24.0433

2 3 36.9267

3 3 50.87

4 3 61.2867

5 3 70.5833

6 3 70.78
Sig. 1 1 1 1 0.895
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