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LOI CAM POAN

Tbi xin cam doan day 1 cong trinh nghién cru cua riéng toi dudi sy huéng dan cua
PGS.TS. Pam Sao Mai va PGS.TS. Lé Trung Thién. Cac s6 liéu, két qua trong luan an

hoan toan trung thuc va chua duoc ai cong bé trong bat ky cong trinh nao khéc.

Tac gia luan an

Nguyén Ngoc Thuan



LOI CAM ON

Trong qua trinh thuc hién dé tai “Téach chiét, tinh sach va &ng dung hop chat c6
hoat tinh sinh hoc tir nAm van chi Coriolopsis aspera”, t6i dd nhan duoc rat nhiéu su
gitip d&, tao diéu kién cua tap thé lanh dao, cac nha khoa hoc, can b, giang vién,
chuyén vién Khoa Cong nghé Hoa hoc va Thuc pham — Truong Dai hoc Néng Lam
TP.HCM; tap thé Ban Ban Giam hiéu, Ban lanh dao - Trudng Dai hoc Cong nghiép
TP.HCM:; tap thé Ban Giam hiéu, Phong Sau Pai hoc, can bd cac phong, ban chuc
ning Trudng Pai hoc Néng LAm TP.HCM. T6i xin bay t6 10ng cam on chan thanh vé
sy gitp do do.

Xin giri 101 cam on siu sic dén ¢6 PGS. TS Pam Sao Mai va thady PGS. TS Lé
Trung Thién. C6 va thay di truyén dat cho t6i nhiéu kién thuc, nhiéu kinh nghiém va
dic biét co nhitng y kién dong gop, trao doi that sy bo ich, thiét thuc vé luan &n tién si
cua toi.

T6i xin bay to 10ng biét on siu sic t6i ban be, ddng nghiép cua toi dang cong
tac tai Truong Pai hoc Cong nghi¢p TP.HCM va gia dinh da dong vién, khich I¢, tao

diéu kién va giap do toi trong sudt qua trinh thuc hién va hoan thanh luan an nay.

Nghién ctru sinh



TOM TAT
Nghién ctu nham tim ra diéu kién trich ly, tinh sach céc thanh phan trong dich cao
chiét tir nAm Coriolopsis aspera dé dinh danh va lam giau cac chat c6 hoat tinh sinh
hoc trong dich trich ly tir nAm. Tir d6 nghién ciru tng dung tao san pham bot hoa tan
tir dich trich ly duoc 1am giau cac chat c¢d hoat tinh sinh hoc theo hudng ¢ lgi cho stc

khoe. Luan &n bao gom 4 ndi dung:

Noi dung dau tién 12 khao sat 5 phwong phéap xt Iy nguyén liéu nhu phwong phép siéu
am, vi song, dun nudc nong, két hop hoa hoc va siéu am, két hop nito 16ng va siéu am.
Két qua dat duoc phuong phap két hop nito 1ong va siéu am trich ly thu duoc thanh
phan TPC, TFC, TTC cao. Tiép theo la khao sat anh huong 3 loai dung méi nhu aceton,
methanol, ethanol dén ham lugng TPC, TFC, TTC va RSA. Két qua thu dugc dung
moi ethanol va methanol 80% trich ly dugc ham lugng TPC, TFC, TTC va RSA cao.
Do dung mdi ethanol phii hop trong ché bién thuc pham nén da duoc lya chon dé tién
hanh thyc hién toi vu hoa diéu kién trich ly. Két qua téi vu héa theo phuong phap dap
tng bé mat vi mo hinh Box-Behnken thu duoc thdng sé nhiét do trich ly 40°C, ty 1é
dung mdi ethanol véi nguyén liéu 53:1, thoi gian trich ly 8,04 gid, nong do ethanol
79,6% thi cho ham muc tidu twong (tng TPC 7,8407 mg GAE/g DW, TFC 1,3307
mgQE/g DW, TTC 2,0843 mgOAE/g DW, RSA 4,5940 ugVitC/g DW.

Noi dung tiép theo 1a dinh tinh nhdm chat ¢ hoat tinh sinh hoc cuaa dich cao COAEO
theo phuong phap thay doi mau sac va hién tuong cua dich cao CoAEO sau khi cho
thudc thtr. Két qua thu duoc cac chat chuyén héa bac 2 nhiéu nhu nhom chat phenolic,
tannin, alkaloid, terpenoid, va steroid. Con nhoém chat flavonoid va saponin & mirc
trung binh, chi c6 nhém chat coumarin it. Cudi ciing 1a tinh sach dé xac dinh chét trong
dich cao COAEO. Két qua d tinh sach duoc 9 chét sach, trong d6 tir cao chiét ethyl
acetate thu duoc 4 hop chat 1a trametenolic B, cerevisterol, ergosterol, ergosterol
peroxit va tir cao nuée thu duoc 5 hop chat nhu trans- p-hydroxycoumaric acid, methyl
ferulat, methyl (2-hidroxyphenyl) acetat, umbelliferone, 8-hydroxy-3,4-

dimethylisocoumarin.

Noi dung thir 3 14 thir hoat tinh chéng oxy héa cua dich cao CoAEO theo phwong phap
DPPH. Ké qua da do duogc 1C50 (mg/l) biang 0,064 vai ching (+) 12 axit ascorbic bang
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0,035 mg/ml. Tiép theo I thir kha ning &c ché té bao ung thu ¢b tir cung (Hela) cua
cao CoAEO theo phuong phap MTT. Két qua thu duoc IC50 bang 98,3ug/ml Véi
chting (-) DMSO bing 0 va chiing (+) 1a Ellipticine bang 3,63 (ug/ml) va té bao ung
thu gan (Hep-G2) duoc do theo IC50 bang 88,6 (ug/ml) véi ching (-) DMSO bang 0
va ching (+) 1a Ellipticine bang 3,98 (ug/ml). Ké tiép 1a thir kha nang khang VSV cua
cao CoAEO theo phuong phap d6 dia thach va do dudng kinh vong tron khang khuan.
Két qua thu duoc cao COAEO c6d kha niang khang trén 5 ching VSV nhu V.
parahaemolyticus ATCC 17802, L. monocytogenes ATCC 19111, B. cereus ATCC
11778, S. aureus ATCC 25923, E. faecalis ATCC 29212. Sau cuing la thir doc tinh cép
va ban truong dién cia dich cao COAEO trén chuot theo phwong phap Lorke va theo
huéng dan 407 (2001) cua to chic Hop tac va Phat trién Kinh té (OECD) vé thir nghiém
hoa chat. Thi nghiém doc tinh cdp cho chuét udng dich cao chiét COAEO & muc liéu
cao (0, 2000, 4000 va 6000 mg /kg thé trong) trong 14 ngay két qua khdng thay chuot
chét trén céc 16 thi nghiém, con thi nghiém doc tinh ban trueong dién cho chudt udng
dich cao chiét COAEO & muc liéu (100, 200, 300 va 400mg/kg) trong 90 ngay két qua
khong thay ddu hiéu bat thuong trén cac 16 thi nghiém. Piéu d6 co thé két luan rang
v6i ham lugng TTC trong dich cao 781,8 mg oleanolic/kg thé trong va 52,12 mg
oleanolic/ kg thi khong gay doc trén chudt.

Noi dung cudi cung la khao séat lya chon ty 1& hdn hop chit mang bao gom
maltodextrin:gum arabic:gelatin. Két qua thu duoc & ty 1& 94:5:1 phi hop dé nghién
ctru toi wu hoa trong cong doan sdy phun. Thuc hién téi uu hoa trong cong doan say
phun theo phwong phap dap ng bé mat vai mé hinh Box-Behnken. Két qua thu dugc
thong s6 du doan nhu nhiét do sdy dau vao 133°C, ham luong chat mang 16% (w/w),
Iru lwong nap liéu 22,5ml/phat khi ¢6 phan mém cho két qua du doan cac ham muc
tiéu lan luot 1a hiéu suat thu hoi bot 42,201%, do am bot 2,936% va do giam chdng
oxy hoa kha 9,224%, d¢ giam TFC 2,358%, do giam TPC 4,124%, do giam TTC
0,909%. Két qua kiém chirng d6i véi cac ham muc tiéu hoan toan gidng vai két qua dy
doan. Cudi cuing nghién ctu thoi gian bao quan bot theo phuong phap Qo. Két qua thu
dugc thoi gian bao quan san pham bot CoOAEO hoa tan & nhiét do mat 20°C (kha ning

chbng oxy héa giam 20% so véi ban dau) s& 1a: 45,2 ngay tuwong tu thoi gian bao quan



& nhiét d6 mat 20°C (ham luong triterpene téng giam 20% so véi ban dau) sé la: 69,5
ngay. Tinh todn vé d¢ an toan sinh hoc trén 100g san pham bot COAEO hoa tan dua
trén két qua thyc nghiém doc tinh cap va ban truong dién. Két qua cho thdy ham luong
TTC (mg oleanolic) nim dudi mic 781,8 mg oleanolic/kg thé trong va 52,12 mg

oleanolic/ kg.

Tir khda: Cao chiét COAEO, Coriolopsis aspera, nam van chi, tach chiét, tinh sach.
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ABSTRACT

The study aimed to investigate the extraction and purification conditions of the
components in the extract from the fungus Coriolopsis aspera to identify and enrich
the biologically active substances in mushroom extract. Accordingly, the study on
production of soluble healthy products from the extracts enriched with biologically
active substances was conducted. The thesis consists of 4 topics:

The first content was to investigate five methods of raw material processing, including
the methods using ultrasonic, microwave, hot water, combination of chemical and
ultrasonic combination and combination of liquid nitrogen and ultrasound. High
contents of TPC, TFC, TTC was obtained from the extraction method of combining
liquid nitrogen and ultrasonic. Subsequently, the influence of solvents such as acetone,
methanol, ethanol on the contents of TPC, TFC, TTC and RSA was carried out. And
as a result, 80% ethanol and methanol were the solvents help efficiently extract the
components when high amounts of TPC, TFC, TTC and RSA were obtained. However,
only Ethanol was chosen to optimize the extraction conditions due to its suitability for
food processing. Optimization conditions obtained using surface response method with
Box-Behnken model included the extraction temperature of 400C, ratio of ethanol to
raw materials of 53:1, the extraction time of 8.04 hours and the ethanol concentration
of 79.6% with the corresponding objective functions of TPC 7.8407 mg GAE/g DW,
TFC 1.3307 mgQE/g DW, TTC 2.0843 mgOAE/g DW, RSA 4.5940 ugVitC/g DW.
The next content was the qualification study on the biologically active substances in
the CoAEO extract using the method of color change and phenomenon of CoAEO
solution after adding the reagent. As a result, a large number of secondary metabolites
such as phenolic compounds, tannins, alkaloids, terpenoids, and steroids were
obtained. And the amounts of flavonoids and saponins were moderate while that of
coumarins was low. Finally, the extract was subject to purification to determine the
substances present in the COAEQ extract. As a result, 9 substances were purified, of
which 4 compounds were obtained from ethyl acetate extract (trametenolic B,

cerevisterol, ergosterol, ergosterol peroxide) and 5 compounds were from the aqueous
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extract (trans-p-hydroxycoumaric acid, methyl ferulat, methyl (2-hydroxyphenyl)
acetate, umbelliferone, 8-hydroxy-3,4-dimethylisocoumarin).

The third content was to characterize the CoAEO extract in terms of certain
bioactivities, including antioxidant, anticancer and antibacterial activities. The
antioxidant activities were evaluated based on free radical scavenging capacity with
the 1C50 value 0.064 (mg/l), compared to 0.035 (mg/ml) of the positive control (+)
(ascorbic acid). Notably, the COAEO extract was demonstrated to be able to inhibit
cervical cancer cells (HeLa) with the IC50 value of 98.3 pg/ml compared to 3,63
(ng/ml) of the positive control (+) (Ellipticine) and liver cancer cells (Hep-G2) with
IC50 values of 88.6 (ug/ml) compared to 3,98 (ug/ml) of Ellipticine. In addition, the
CoAEO extract was also resistant against five strains of microorganisms, including V.
parahaemolyticus ATCC 17802, L. monocytogenes ATCC 19111, B. cerdeus ATCC
11778, S. aureus ATCC 25923, E. faecalis ATCC 29212 with inhibition zone
diameters of 0.82+0.02cm; 0.75+0.03cm; 0.52+0.02cm; 0.25+0.05c¢m; 0.40+0.06cm,
respectively. To ensure the safety of the extract, the acute and sub-chronic toxicity tests
were performed using Lorke method and the guideline 407 (2001) on chemical testing
of the Organization for Economic Co-operation and Development (OECD). The acute
toxicity test for rats administered with CoAEO extract at high doses (0, 2000, 4000 and
6000 mg/kg body weight) for 14 days resulted in no death, while sub-chronic toxicity
tests of COAEOQ extract in rats at doses (100, 200, 300 and 400mg/kg) for 90 days did
not show any abnormality. Therefore, it could be concluded that high TTC
concentrations of 781.8 mg oleanolic/kg and 52.12 mg oleanolic/kg body weight were
not toxic to rats.

The last content was to determine to the optimal ratio of carrier mixture of
maltodextrin:gum arabic:gelatin.  As a result, a mixture of maltodextrin:gum
arabic:gelatin (94:5:1) was confirmed to be optimal for spray drying process. The
optimization conditions of spray drying predicted by response surface method with
Box-Behnken model included: the input drying temperature of 1330C, the carrier
content of 16% (w/w) and the feed flow rate of 22.5 ml/min. Given this conditions, the

objective functions were predicted by software to be recovery efficiency of 42,201%,
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powder moisture content of 2.936% and reducing/antioxidant capacity of 9.224%, TFC
reduction of 2.358%, TPC reduction of 4.124% and TTC reduction of 0.909%. The
test results for the objective functions were the same as the predicted results. The
storage time of soluble COAEO powder product at a cool temperature of 200C
(oxidation resistance reduced by 20%) were 45.2 days while the storage time at a cool
temperature of 200C (total triterpene content reduced by 20%) were 69.5 days. The
biosafety of the COAEO powder (100g) tested using the acute and sub-chronic toxicity
showed that the TTC content (mg oleanolic) was less than 781,8 mg oleanolic/kg and
52,12 mg oleanolic/ kg body weight.

Key words: CoAEOQ extract, Coriolopsis aspera, extraction, purification.



MUC LUC

LOT CAM DOAN ..ottt i
LOT CAM ON oottt iii
TOM TAT oottt iv
IMUC LUC .ttt sttt et et ane e nnenne st e X
DANH MUC CAC KY HIEU, CAC CHU VIET TAT ..o, xiii
DANH MUC CAC BANG.......c.ooiiiiieiienisiss s XV
DANH MUC CAC HINH VE, DO THI ....ooviviiereieeeeeseeees e sesessesisneesnes Xvii
MO DAU ...t 1
I Y LT =T o T W U FT - o RSO 2
[] Y nghia khoa hoC va thuc tidn Cha lUAN AN......c.veeveveeeceeee e, 2
(1 Nhitng diém MEi CUA TUAN AN c..ocvoeecececeeeee ettt 2
Churong 1 TONG QUAN ..ottt ettt 3
1.1, GiGi thiBU NAM VAN Chliw.evveeeeceeeeee oottt ettt 3
1.2. Thanh phan h6a hoC ctia NAM VAN Chi........cvveececceeceeeee e, 5
1.2.1.  POlYSACCNAIIAE .......ee e 5
1.2.2.  Terpenoid VA SLEIOIG ........cccereruerierieieieieee et 5
1.2.3. HOP ChAt PRENOIIC .....ouvevecvcececeeee ettt 7
1.2.4.  CACNOP ChAL KNAC.........cooieieeeeeceeeeeeee ettt 8
1.3.  CAac yéu t6 anh hudng dén hidu SUAL tHCH 1Y ......c.ovecveeececeeee e, 8
1.3.1.  Anh huong NNIBE A0 .....o.veeeeeececeeeeeeeee et 8
1.3.2. Anh huong thdi GIaN .......c.cveveeveeieereee e es et 9
1.3.3.  Anh hudng 10ai UNG MOi.......c..cvveveeerieireeee e, 9
1.3.4.  Anh huong ty 18 dung moi VOi NGUYEN HEU.........cveeveeveererceeeeeeeses e 9
1.3.5.  Anh huong K thuat ChIEt XUAL ........c..eveveeececeeeeeee e 10
1.3.6. MOt SO ANN MIGNG KNAC ..ot 16
1.4.  Tinh sach diNh danh ChAL ......c.o.oveveeeeeeeeee ettt 16
1.4.1.  K§ thUat SAC KY 10C GBI c.uvvevieecereeeeeeeseve et 17
1.4.2. Ky thuat sic Ky bang mong (TLC) ....c.vevceieeeeeeeeeeeeeeeeeeeseeeessseenessesesneeean, 17
1.5, Hoat tinh SINNNOC ....eveiiceee e 18
1.5.1.  Hoat tinh ChANG OXY NOA..........coveereeeeereieeeeeee s 18
1.5.2.  Hoat tinh Khang Vi SINh VAL.........ccoiiiiiicce e 19



1.5.3.  Hoat tinh Gc Ché t& A0 UNG thUr.........ceieeceeeeeeeeeeeeee e, 19

1.6.  K¥ thuét sdy phun tao san pham bot hOa tan ...........ccceeeeieveeeeiseeeeeeeeeeeae. 20
1.7. Thol gian DAO QUAN ...ocveiiieiie e 22
1.8.  Muc tiéu va noi dung NGNIEN CUU ....ocvveveiieiieie e 23
Chuong 2: VAT LIEU VA PHUONG PHAP NGHIEN CUU .....c.cccoeoveveirieeen, 24
2.1. Vatli¢u va phuong phap nghi€n ClU ..........ccoiiiiiiiiiiiiie e 24
2.1.1. DS troNg NGNIBN CHU ...t 24
2.1.2. Thiét bi VA NOA CHAL ....ovvviiric e 24
2.2, Dia dieM NGNIEN CUU .....cvovevceeceeeeeeeeeeee et 25
2.3.  Phuong phap nghi€n CTU .........cooiiiiiiiiiiieiie e 25
2.3.1.  Phuong phap 18y VA XU H MAU .....c.cvereeciececeseee e 26
2.3.2.  Phuong phap Xt Iy MAU NQUYEN TIEU....c.cvveececeeeecceee e, 26
2.3.3. Nghién ctru dieu Kin triCh 1Y ......c.veeieeeeeeeeeeeeee s 30
2.3.4. Tinh sach, dinh danh chat trong dich trich 1y ........ccoovvieieeieeeeeeee e, 31
2.3.5.  Xac dinh thanh phan hoat tinh tong (TFC, TTC, TFC)...ovovvevvvvereeeereeeeeeeans 32
2.3.6.  Thir hoat tinh sinh hoc ctia cao chiét ethanol ............cccoveveveeeeceeeeeeeeeeeeen, 34
2.3.7.  Nghién ctu tng dung tao san pham bot theo phuong phap say phun........... 39
2.4, Phuong phap XU 1Y S8 TU ....c.vvveeveereeeeeeeeeeee et 42
Chuong 3: KET QUA VA THAO LUAN ....c.ooiiieeeeeeeeeeee e, 43
3.1, KEEQUA XTI 1Y MAU .oeviseeceeeeeeee ettt 43
3.2, DHEUKIEN LHICN 1Y .ottt 51
3.2.1.  Anh hudng loai dung méi dé trich ly cac hop chat cO HTSH ........covevvvenee 51
3.2.2.  Tbi uu hoa trong cong doan trich ly TPC, TFC VA TTC. c..oovvvvvvevrrrereeens 52
3.3.  Dinh tinh thanh phan hoat tinh SINANOC .........coveceeieeeeeeeeeeeee s 63
3.4.  Phan lap va tinh sach hop chat tir ca0 COAEOQ ........cccovveiveeeeeeieseeeeeeeeeis 64
3.5.  Hoat tinh Sinh hoC ttr A0 COAEOQD .......cvviiiiiiciiecee et 65
3.5.1.  Xéc dinh kha nang Khir gOC T d0........cvveevieeeeeeeee e 65
3.5.2. Xaéc dinh hoat tinh gdy doc va ¢ ché té bao ung thu ctiia cao COAEO......... 66
3.5.3.  Hoat tinh khang vi sinh vat cua cao COAEO..........ccceveevi e, 67
3.6. Danh gia doc tinh dich cao COAEQ trén chudt .........cocovvveve i 69
3.6.1.  DOCHINN CAP .ovoeeeeeeeeeee et 69
3.6.2.  Doc tinh bAn trudNG QBN .......ccvevevereceeieee e, 75
3.7. Ung dung tao san pham thuc pham dang bot hoa tan tir cao CoAEO............... 86

Xi



3.7.1. Anh huong cua ty 1€ hdn hop cac chét mang (maltodextrin:gum arabic:
gelatin) dén d6 nhét dich say phun, hiéu suat thu hoi bot, @6 am bot va thoi gian hoa

TAN CUA DOL. .ot e e st e e s ebb e e e snbe e e s be e e e sabeeeenns 86
3.7.2.  Thi nghiém MOt YEU 16 AOC TAP ....veveeieeeeeeeeee e, 87
3.7.3. TOLUUNOA v 92
3.8. Xac dinh thai gian bao quan san pham bot COAEO hoda tan. ...........ccceeee.... 101
3.8.1.  Anh hudng cua nhiét do dén kha ning chdng oxy héa (RSA) trong thoi gian
bao quan san pham bot COAEO hOatan. ........ccceecvvieiieiic s 101
3.8.2.  Anh huong cua nhiét do dén ham lugng TTC trong thoi gian bao quan san
Pham bot COAEO NOA TAN. .....oveiicicce e 102
3.9. Panh gia san pham bot COAEO hOA AN .....ceevvveereereieiceeeese e, 104
391 Tytrong bOt COAEQD ..ot 104
3.9.2. Kha nang hoa tan cia DOt trong NUGC.......cocvvieiiiiiieiea 104
3.9.3. Hinh dang cta bot COEAO hQatan .........cccccevveiiiiie i 104
3.9.4.  Kha nang tham wot ClA DOL..........ccoveeveeeeeerieeeeeeeeeee e 105
3.9.5. Kha ning khtr goc tu do ciia bot COAEO hOa tan .........ccoveevveevvereerrnennenn. 105
3.9.6. Kha ning &rc ché té bao ung thu cd tir cung va té bao ung thu gan cua bot
COAEO OB TAN. ..ottt be e be e be e sbeenbe e b 105
3.9.7. Do an toan sinh hoc cua san pham bot COAEO hdatan............ccccveeeveeene 106
KET LUAN VA KIEN NGHTI.....coouiititeteeeeeeeeeeeeete ettt en e 107
KET LUAN .ot ettt ettt ettt ettt ettt e ettt et e et et en e eneen 107
KIEN NGHI L.ttt 108
DANH MUC CONG TRINH CONG BO CUA TAC GIA .......ceeivereiceeees 108
DANH MUC CONG TRINH CONG BO CUA TAC GIA CHO ONLINE............ 109
DANH MUC TAI LIEU THAM KHAO ..o eeeneenens 109

Xii



ABTS

B. cereus
BBD

C. albicans
CCC
DPPH
DMSO

E. coli

E. faecalis
FT-IR

GAEs
GC-MS
HPLC
HepG2

HTSH
1Cs0

K. pneumonia

LLE

L. monocytogenes

MAE
MIC
MPLC

MEY
NMR

ND
ND1,2,3,4
PDA

PSP

PSK

PLE

P. aeruginosa

QEs
DW

EtOAC
RSA
SPE

S. aureus

S. typhimurium

TQ
TAA

DANH MUC CAC KY HIEU, CAC CHU VIET TAT

: 2,2'-azino-bis-3-ethylbenzthiazoline-6-sulphonic acid
: Bacillus cereus
: M6 hinh Box-Behnken (Box—Behnken design)
: Candida albicans
: Sac ky pha dao (Countercurrent chromatography)
: 1,1-diphenyl-2-picryl-hydrazyl
: Dimethyl Sulphoxide
: Escherichia coli
: Enterococcus faecalis
: Po pho hong ngoai bién doi Fourier (Fourier transform infrared
spectrometry)
: Gia tri acid gallic (Gallic acid equivalents)
: Sac ky khi-khdi phd (Gas chromatography-mass spectrometry)
: Sac ky long cao ap (High performance liquid chromatography)
: Ung thu biéu mé té bao gan ¢ ngudi (Human hepatocellular
carcmoma)
: Hoat tinh sinh hoc
: Nong d6 uc ché 50% (Inhibitory concentration 50%)
. Klebsiella pneumoniae
: Trich ly long-long (Liquid—liquid extraction)
. Listeria monocytogenes
: Trich ly hd trg vi song (Microwave-assisted extraction)
: Nong d trc ché toi thicu (Minimum inhibitory concentration)
: Sac ky long &p trung binh (Medium pressure liquid
chromatography)
: Hiéu suat vi bao (Microen capsulation yield)
: Cong huong tir hat nhan (Nuclear magnetic resonance)
: Khong duogc phat hién (Not detected)
: Noi dung 1,2,3,4
: Pau do diode (Photodiode array)
: Polysaccharidepeptide
. Polysaccharopeptide Krestin
: Chiét chat long c6 ap suat (Pressurized liquid extraction)
: Pseudomonas aeruginosa
. Gia tri quercetin (Quercetin equivalents)
: Khéi lwgng khd (Dry weight)
. Ethyl acetate
: Kha nang khtr goc tu do (Radical-scavenging activity)
: Trich ly pha rang (Solid phase extraction)
. Staphylococcus aureus
- Salmonella typhimurium
: Trung Quéc
: Chéng oxy hoa téng s (Total antioxidant activity)
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TPC
TFC
TEs
TLC
TLTK
TN
UAE

: Polyphenol téng sé (Total polyphenol content)

: Flavonoid tong sé (Total flavonoid content)

. Gia tri triterpene (Triterpeneoid equivalents)

: Sac ky 16p bang mong (Thin layer chromatography)

- Tai liéu tham khao

: Thi nghiém

: Trich ly hd tro siéu &m (Ultrasonic-assisted extraction)

V. parahaemolyticus: Vibrio parahaemolyticus

VSV
VN
VMAE

WSI

CoAEO

hoa

MIC

MBC
Concentration)

: Vi sinh vat

: Viét Nam

: Chiét xuat c6 sy hd trg caa vi song va chan khéng (Vacuum
microwave-assisted extraction)

: Chi s6 hoa tan trong nudc (Water solubility index)

: Cao chiét ethanol nim Coriolopsis aspera da duoc trich ly téi uu
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MO PAU
Hién nay, xu thé sir dung ngudn thuc pham tu nhién c6 chira cac chat c6 hoat tinh
sinh hoc ngay cang nhiéu. Dic biét 1a dbi véi thuc pham bo sung cac chit c6 lgi cho
stc khoe theo chu dich. Viéc tng dung dich chiét thé tir ngudn géc thuc vat néi chung
va nam noi riéng c6 chira cac thanh phan cé hoat tinh sinh hoc trong ché bién lam
thue pham hién dang 12 mot xu hudng trong nghién ciru ¢ng dung tai Viét Nam va
Thé gii. NAm van chi 1a mét loai nim duoc liéu, trong thanh phan c6 nhiéu chat c6
hoat tinh sinh hoc c6 kha niang hd tro trong chira bénh va ché bién thuc pham c6 loi
cho sic khoe (Ferreira va ctv, 2016). Cho t6i nay, nhitng cong trinh nghién cau vé
nam van chi trong nuéc khong nhiéu, thuong chi tap trung nghién ciu vé cach nudi
trong. Vi du mot s6 nghién ctu nhu : nghién cau anh hudng cua mot sé yéu to dén
su phét trién cia nam van chi nudi ciy trong méi truong dich thé (Trang, 2016);
nghién ctru sy sinh truedng, phat trién va nang suat nAm van chi (Trametes Versicolor
(L.) Pilat) trong trén céc loai gia thé tai Thira Thién Hué (V. T. Minh, 2017); nghién
ctru dic diém sinh hoc va céng nghé nhan giong, nudi trong nam So vua (pleurotus
eryngii) va nam van chi (Trametes versicolor) & Viét Nam (Thiy, 2014). Béi Voi
nhitng cong trinh nghién ciru vé nam Van chi & nude ngoai da phan tap trung nghién
ctru V& loai Trametes versicolor va thuong tap trung vao phuong phap chiét tach cac
hop chat c6 hoat tinh va cac enzyme dé (ing dung vao trong cac nganh cong nghiép
thuc pham (Asgher va ctv, 2009). Nam Coriolopsis aspera (Jungh) Teng
(Polyporaceae) da duoc phat hién lan dau tién & Dai Loan va da duoc md ta dic diém
loai vao nam 1992 (Briffa, 2001; Kumar va ctv, 2014) (Chang va Tschu, 1992). O
Chau Au, né dugc ghi nhan dau tién vao nam 2001 tai Malta boi gido su Leif
Ryvarden (Briffa, 2002). Tai Viét Nam, loai nay dugc phat hién ¢ rieng, moc trén
than cay duong (Casuarina equisetifolia). Dic diém cua loai Coriolopsis aspera la
dé trong, nguyén liéu khi say kho ( d6 am 5%) bao quan khoang 1 nam ma khong bi
bién mau va cho ning suat cao khi tréng. Cho t&i hién nay, ngoai cac nghién ctu &
trén, chua thay chua thay c6 cong b vé thanh phan hda hoc va hoat tinh sinh hoc cua

dich chiét tir qua thé loai Coriolopsis aspera. Vi ly do nay, ching toi dé xuat dé tai



“Tach chiét, tinh sach va ung dung hop chat ¢ hoat tinh sinh hoc tir nAm van chi

(Coriolopsis aspera)”.

Muc tiéu cda luan éan

Nghién ctu diéu kién trich ly, tinh sach céc thanh phan trong dich chiét nim
Coriolopsis aspera dé xac dinh thanh phan va lam giau hoat tinh sinh hoc trong dich
trich ly. Ttr d6 nghién ctru wng dung tao san pham bot hoa tan tir dich trich ly di 1am

giau hoat tinh sinh hoc theo hudng c6 loi cho sic khoe.

Y nghia khoa hoc va thyc tién cia luan an

e Y nghia khoa hoc

Dé tai da thu duoc mot s6 két qua nghién ciru méi c6 ¥ nghia khoa hoc lién quan dén

cac thanh phan hoa hoc va tinh chat sinh hoc cia mot s hoat chat tir nam Van chi,

cling nhu diéu kién dé thu nhan va Iam giau cac chat c6 hoat tinh sinh hoc cua dich

chiét.

e Y nghia thyc tién

Dé tai da dé xuit dugc thdng s6 quy trinh trich ly cac hoat chat sinh hoc tir ndm van

chi va théng sb siy phun thu bot hoa tan ¢6 ham lugng TTC cao, ¢6 thé tng dung

trong céc san pham thuc pham b sung cé lgi cho stc khoe.

— Nhirng diém méi cia luan an

Day la cong trinh nghién ciru dau tién vé dac diém, tinh chat va kha ning ting dung

cua loai Coriolopsis aspera trong linh vuc ché bién thuc pham nhu:

e Xac dinh phwong phap xir Iy nguyén liéu nim Coriolopsis aspera dé pha v&
to nam tang hiéu qua trich ly cac chat TPC, TFC, TTC va RSA cao

e Tbi wu hoa diéu kién trich ly 1am giau céc chat TPC, TFC, TTC va RSA cao
tir ndm Coriolopsis aspera.

e Tinh sach dé xac dinh tén chat trong dich cao chiét tir nAm Coriolopsis aspera.

e Xac dinh hoat tinh chdng oxy hda, hoat tinh tc ché té bao ung thu gan va cb
tir cung cua dich cao chiét tir nam Coriolopsis aspera.

e Tbi vu hoa diéu kién siy phun dé thu bot co ham lwong TPC, TFC, TTC va
RSA cao.



Chuwong 1 TONG QUAN
1.1.  Giéi thiéu nam van chi

N4m van chi Coriolopsis aspera thuéc gigi Fungi, nganh Basidiomycota, 16p
Agaricomycetes, bo Polyporales, ho Polyporaceae, chi Coriolopsis. Méi lién quan
gitta cac chi Artolenzites, Coriolus, Cubamyces, Cyclomycetella, Lenzites,
Poronidulus, Pseudotrametes, Pycnoporus, Coriolopsis va chi Trametes giéng nhau
(Justo va Hibbett, 2011). Theo nghién ciu thanh phan loai ndm Ién cua tac gia Tran
Thi Phd, luan an tién si thuc vat hoc, naim 2018 (Phu, 2018) di théng ké nganh
Basidiomycota 108 chi/38 ho/282 loai, ho Polyporaceae cé 24, chi Trametes co 18
loai & Viét Nam va trén Thé Gigi cd khoang 50 loai (KneZevié, 2015; Sokovié va ctv,
2018) da duoc Fries ghi nhan vao nam 1835. Chi Coriolopsis sp thuong dugc phan
bd & ving nhiét déi va thuong duoc tim thay nhiéu & Nam va Trung My, Tay An,
Mexico va cac bang phia nam cua Hoa Ky. DPac diém loai nay 1a qua thé mong, déo,
khdng c6 chan nam, bé mat trén caa nam ldc nho c6 vién trang bén ngoai, bén trong
den va mau nau nhat Iac truong thanh, san sui, ¢ 16ng, vién mong, phia dudi nam cé

16 nho, déu, kich thudc bao tir nhd va min (Zoberi, 1972).

Theo théng ké vé sb lugng nam trong ty nhién trén Trai dat woc tinh khoang 140,000
loai, nhung chi c6 khoang 10% loai duoc tuyén bd. Trong sé khoang 14,000 loai dugc
dat tén, thi co khoang 2000 loai dugc ching minh an toan cho con ngudi (Ghosh,
2015; Wasser, 2002). Hién nay, nganh nim dang phat trién bao gém nim an va nim
duoc lieu. Ndm an c6 gia tri throng mai va am thuc cao, con véi nim duoc liéu st
dung nham muc dich c6 lgi cho sic khoe va ¢ kha ning hd trg trong diéu tri bénh
nhu nam Coriolopsis aspera. Theo nhan dinh cia mot s6 tac gia trén thé gisi thi nam
thudng duoc cho 1a thuc pham chire ning do chira cac chat co hoat tinh sinh hoc ¢
kha niang chita mot s6 bénh. Trong nhiéu thap ky qua, cac bénh lién quan dén réi loan
chtrc nang mién dich nhu ung thu, HIV, viém gan dang duoc quan tam va duoc dit
1én hang dau. Theo béo céo t6 chitc Ung thu Thé Gigi nam 2020, wdc tinh mdi ndm
s& ¢6 15 triéu ca mac mai. Ty 1é tr vong do bénh ung thu trén Thé Gidi chiém 12%
(Eliza va ctv, 2012). Theo théng ké cua t6 chirec Globocan nim 2018 trén Thé Gidi,



ung thu gan duoc du doan phd bién va 1a nguyén nhan gay tir vong cao, véi khoang
841,000 truong hop phat hién mai va 78,000 ca tir vong hang nam (Bray va ctv,
2018). Chinh vi vay ma cac nha nghién cau khdng ngtrng tap trung nghién ctiru nhirng
nguyeén liéu cé tac dung trong phong ngira va hd trg diéu tri ung thu dic biét 1a ddi
Vé6i cac loai nam c6 chira cac hop chat triterpeneoid c6 kha niang ¢ ché té bao ung
thw, khang viém, khang oxy hoa, khang vi-rit va vi khuan tét. Trong d6, ndm van chi
Coriolopsis aspera da duoc biét dén 1a kha nang chong ung thu, chéng oxy hda va
tang cuong mién dich cua co thé (Hobbs, 2004; Zhou va ctv, 2007). Nhiing cong trinh
nghién ctru vé nam van chi trén Thé Gigi thuong tap trung vao kha niang khang u, kha

ning ting cuong mién dich va kha ning chéng oxy hoéa caa dich trich ly tir qua thé

nam.
Bang 1. 1.Thi trudng san pham nam duoc lidu
Hinhthac  ang dung Thanh phan TLTK
Thudc Chéng ung thu B-D-1,3-glucan,  (Cheuk va ctv, 2007;
Mién dich Ganopoly, Yuen va Gohel, 2005)
Chéng oxy hoa Ganoderans, (Mizuno, 2000)
Ha duong mau Terpenoid (Zhu va ctv, 1999)
Khang sinh Ganoderan A,B (Gao va ctv, 2004)
R&i loan tim mach Pilatin (Heim va ctv, 1988)
Viém khép dang thap  Hop chit (Ho va ctv, 2007)
triterpeneoid (Boh va ctv, 2000)
Proteoglycan (Fujiwara va Sawai,
Thuc pham  Thyc pham chtra chat  Bot trich ly 1993)
X0
Sira chua Bot to nAm (Ahmad va ctv, 2011)
Thuc pham hay d6 Dich chiét
uéng
Thuc pham 1én men  To nam
Vién nang hitu co Dich chiét tir qua
Thuc phdm  Thuc pham bo sung  thé ndm (Ahmad va ctv, 2013)
chicnang  Bot hitu co Dich chiét tirqua (Liang, 1993)
Tra thi loc thé nam
Tra co loi suc khoe
Thecudng  Nudc dam Protein-

Nudc bd dudng

polysaccharide




O Bang 1.1 cho thy céc san pham ché bién tir nam duoc liéu hién nay rat da dang
nhu vién nang, tra tli loc, bot nAm, san pham nudc udng bod dudng cé loi cho stc
khoe. Chu yéu cac san pham ché bién Iam tir nguyén lidu ndm linh chi, riéng loai van
chi Coriolopsis aspera cho t6i hién nay chua thay cong trinh nghién ciru danh gia vé

kha nang sir dung trong thuc pham.

1.2.  Thanh phan héa hec ciia nam van chi

1.2.1. Polysaccharide

Polysaccharide c6 trong thanh té bao ciia nam van chi (Kozarski va ctv, 2011; Wu va
ctv, 2004). Théng thudng polysaccharide trong nam van chi ¢ dang két hop voi
peptide, protein, terpenoide 1am cho polysaccharide nay c6 hoat tinh sinh hoc rat da
dang. Su két hop vai peptide (proteoglycan) hozc steroid 1am cho polysaccharide c6
kha ning chéng ung thu. Cac phtc polysaccharide vai protein cé trong lwong phan
tir trén 10.000 kDa s& lam ting kha ning hd tro trong diéu tri bénh ung thu (Y. Patel
va ctv, 2012; Roupas va ctv, 2012). Cac hop chat nay duoc st dung trong diéu trj ung
thu hodc cac bénh do virus. Polysaccharide ¢ trong cac loai van chi ¢ cau tric
thuong 1a cac chudi glucose lién két B (1, 3) v6i dudng acid, galactose va mannose
trong cac nhanh (Yoshioka va ctv, 1975). Trong d6 pB-glucans thuoc nhom
polysaccharide ¢ hoat tinh sinh hoc quan trong (Falch va ctv, 2000), c6 thé duoc
tach ra bang cach sir dung nudc néng dé chiét xuat tir qua thé nam, soi to nim, bao
tir hodc tr moi trudng nudi cdy va cho két tia bang ethanol. Ty thudc vao loai
monosacaride, trong lwong phan tir, o hoa tan, lién két, hinh dang va lién két véi cac
phan tir khac nhu protein dé cho ra nhiéu loai polysaccharide cé hoat tinh khac nhau
trong nam van chi (Gargano va ctv, 2017).

T6m lai, cac nghién ctiru cho thay rang céac polysacaride tac dong gian tiép dén hoat
dong chéng ung thu thong qua hé théng mién dich cua co thé thay vi tac dung gay
doc té bao truc tiép. Polysacaride giup co thé giam cac cing thang sinh hoc va ting
kha nang mién dich chong lai su phét trién cua céc té bao ung thu.

1.2.2. Terpenoid va steroid

Terpene co cau trac da dang duoc phan lap tir vi khuan, thyc vat, bién sinh vat va

trong nam (Osbourn va Lanzotti, 2009). Terpene thudc nhoém chét tu nhién 16n, bao



gom it nhat 30,000 hop chat, sir da dang vé cac terpene la do nguyén nhan enzyme
xuc tac tao nén hang tram loai monoterpene (C10), sesquiterpene (C15), diterpene
(C20), va triterpene da duoc biét dén (Connolly va ctv, 2005; Connolly va ctv, 1991).
Theo két qua nghién ctu cua Leliebre va ctv. (2015) cho thiy nhom chét terpenoid
va steroid trong nam van chi nhiéu (Leliebre va ctv, 2015). Terpene trong thuc vat co
vai trd chdng lai cac bénh gay ra do nim va vi khuan (Gershenzon va Dudareva, 2007;
Lendzion va ctv, 2021). Terpenoid dai dién cho nim van chi 1a trametenolic acid B, .
Pay la chét co tiém ning dé tong hop cac hop chat cd hoat tinh chéng ung thu va
nhiéu hoat tinh khac (Leliebre-Lara va ctv, 2016). Hoat tinh sinh hoc caa hop chét
nay da dang nhu kha nang chdng vi-rat (Grienke va ctv, 2019), kha ning khang nim
(Lee va ctv, 2007), kha niang chdng oxy héa do tc ché enzyme luciferase va khir goc
tu do (Asatiani va ctv, 2010; Cui va ctv, 2005; Kahlos va ctv, 1989), kha niang @c ché
enzyme a-glucosydase nén cd kha nang lam giam lugng duong trong mau cho nhirng
ngudi bi bénh tiéu dudng (Luo va ctv, 2012), kha nang chdng viém va giy doc té bao
ung thu biéu mé tuyén tién liét & nguodi PC3 va té bao ung thu vii MDA-MB-231
(Ding va ctv, 2013; Ma va ctv, 2013). Ngoai ra, trong nim Coriolopsis sp con ¢ hai
tremulane sesquiterpenes la coriolopsin A va coriolopsin B ¢6 hoat tinh sinh hoc cao
dac trung cho loai (Chen va ctv, 2017).

Steroid ¢6 nhiéu trong nim I6n dic biét 1a trong nAm van chi c6 tac dung khang viém
va khang u rat manh. Trong do, ergosterol (tién chat cua vitamin D), ergocalciferol
va céc sterol khac (bao gom ergosta-7,22-dienol, ergosta-5,7-dienol, ergosta-7-enol,
cerevisterol, ergosterol peroxide, sitosterol hoac 7-dehydrostigmasterol) da dugc phéat
hién trong nhiéu loai nam trong d6 c¢6 van chi. Trong mot s6 loai nam, qua thé c6
chtra ergosterol va ergocalciferol cao khoang 61,5mg/100g (Muszynska va ctv,
2017). Mot trong nhitng co ché tc dung chdng viém cua cerevisterol, ergosterol va
cac dan xuit caa nd 1a tc ché chuyén dich NF-B vao nhan té bao va do dé ngin ngira
su biéu hién cua gen gay viém (Phillips va ctv, 2011). Mot s6 nghién ctru cac dac tinh
chéng viém trén chuot khi sir dung dich chiét nim duoc 1am giau chét cerevisterol va
ergosterol. Cac két qua nghién ciru cho thiy & chudét C57B1/6 bi viém gan, lam giam

dang ké ton thuong gan. Ngoai ra, tac dung chéng viém cua vitamin D va dich chiét



XUt tir nAm c6 tac dung nhu nhau (Drori va ctv, 2016). Steroid ¢ ché qué trinh tao
mach, lién quan dén khdi u rin, ngin ngira su phét trién caa khdi u va ngin chan su
di chuyén va tang sinh cua cac té bao bi anh huong bai bénh ung thu (Novaes va ctv,
2011; Shao va ctv, 2010). Ham luong ergosterol trong cac lodi ndm dugc trong
thudng dao dong trong khoang 3,7-5,1 mg/g DM. Trong khi d6 ndm tu nhién c6 ham
lwong ergosterol thip hon mét chit, dao dong trong khoang 1,4-4,0 mg/g DM. Tac
dung bao vé cua ergosterol d6i v6i ndng do té bao lympho & bénh nhan trai qua hoa
tri liéu rat hiéu qua. Liéu phap nay Ia an toan va bénh nhan dung nap tot (Roupas va
ctv, 2012; Shao va ctv, 2010). Cac hop chat dan xuat cua ergosterol, bao gom ca
ergosterol peroxide, ciing c6 hoat tinh chdng oxy héa va chong ung thu kha tét (Hong
va ctv, 2007). Ergosterol peroxide véi liéu trén 10uM c6 tac dung Gc ché sy phat trién
cua cac té bao ung thu bach cau promyelocytic (HL60) (Takei va ctv, 2005).
Cerevisterol va ergosterol c6 hoat tinh khang VSV tét trén cac chuan S. typhi,
S.aureus va A. niger, E. faecalis, Candida albicans, Tricophyton rubrum, Bacillus
subtilis (Appiah va ctv, 2018; Liu va ctv, 2013; Mallavadhani va ctv, 2006; Zhou va
ctv, 2013). Trong dich chiét tir nAm c6 chira nhiéu nhom chat terpenoid va steroid la
nhom chét chinh trong thanh phan ciia ndm van chi, tao nén dic tinh khang viém, uc
ché té bao ung thu va kha niang chong oxy hoa.

1.2.3. Hop chét phenolic

Phenolic thudc nhém chat dic biét quan trong ciia cac chat chuyén héa thir cap duoc
tim thay trong qua thé nim van chi véi cac dac tinh chéng oxy héa va chdng viém.
Hon nira, nhdm chat phenolic thé hién thém mot sé cac dic tinh sinh ly, chang han
nhu tac dung chdng di tng, khang khuan, bao vé tim mach (Mohsen va Ammar,
2009). Flavonoid trong nim van chi thugc nhém céc hop chat polyphenolic véi cac
dic tinh c6 loi cho siic khoe chang han nhu loai bo goc ty do, Gc ché thuy phan va
hoat tinh chdng viém (Smolibowska va ctv, 2016). Theo két qua nghién ciu cua
Melappa va ctv. (2015) cho thay nhém chét phenolic va flavonoid trong ndm van chi
nhiéu (Melappa va ctv, 2015). Mt s6 chat thudc nhom phenolic nhu acid caffeic,
acid syringic, acid trans- p-hydroxycoumaric, methyl ferulat trong nam c6 hoat tinh

chbng oxy hoa, khang VSV manh (Dang va ctv, 2017; Eman va ctv, 2018; Moon va



ctv, 2009; Palacios va ctv, 2011). Riéng acid syringic c6 kha ning c ché hoat dong
COX-2 trong cac dai thuc bao RAW 264,7 (Stanikunaite va ctv, 2009).
Umbelliferone trong ndm c6 kha ning tc ché VSV tét nhat 13 nam Penicillium
expansum va dugc tng dung 1am chéat chéng ndm trong bao quan tréi cay (Sanzani
va ctv, 2009). Nhin chung trong dich chiét nim van chi ngoai cac hop chat
polysaccharide, terpenoid va steroid ra cac hop chat phenolic ciing chtra nhiéu va
dong vai trd gép phan tang hoat tinh sinh hoc gilp cho nim c6 duoc dic tinh c6 loi
dé c6 thé ung dung trong ché bién thuc pham bd sung.

1.2.4. Céc hep chit khac

Ngoai cac thanh phan c6 hoat tinh quan trong trén, trong nAm con c6 chia mot sé
chat lectin, chitin, chitosan, amino acid, protein va acid béo (Bowman va Free, 2006;
Li va ctv, 2008; Singh va ctv, 2015; Varrot va ctv, 2013). Trong d6 lectin, chitin va
chitosan khong duoc tiéu hoa trong co thé nguoi va duge xem nhu chat xo (Cheung,
2013). Con lai amino acid, protein va acid béo, cac chat nay c6 thé hd tro két hop véi
cac chat khac dé co hoat tinh sinh hoc cao (Ayaz va ctv, 2011; Gdula va ctv, 2015;
Oztiirk va ctv, 2011).

T6m lai, thanh phan héa hoc cua dich cao chiét tir nAm van chi ¢ chtra cac hop chat
terpenoid, phenolic, polysaccharide, flavonoid nhiéu va cé hoat tinh sinh hoc cao.
Cho t6i hién nay chua thay c6 cong trinh nghién ctru nao duoc cong b vé thanh phan
hoa hoc va hoat tinh sinh hoc cua dich trich ly tir ndm Coriolopsis aspera.

1.3.  Céc yéu t6 anh hwong dén higu suat trich ly

1.3.1. Anh hwéng nhiét d

Theo nghién ctru cua Cacace va ctv. (2003) thi nhiét do anh huéng nhiéu dén qué
trinh trich ly céc thanh phan c6 trong nguyén liéu vao dung mdi. Nguyén nhan 1a nhiét
do trich ly tang dan dén tinh tham thau cua thanh té bao cao hon, d6 hoa tan caa cac
hop chét trong nguyén liéu cao hon, dan dén dong hoc cua cac qua trinh chiét xuat
cao (Cacace va Mazza, 2003). Mat khéac, theo nhan dinh cua Li va ctv. (2006) nhiét
d6 cao s& lam pha va lién két gira cac chat tan vai cac thanh phan khac trong nguyén
liéu va lam tang hiéu qua chiét xuat (Li va ctv, 2006). Trong thanh phan cua nam I6n

ndi chung va nam Coriolopsis aspera néi riéng cac thanh phan chinh thuéc nhém



phenolic, flavonoid, triterpene va polysaccharide néu trich ly & nhiét d6 cao hoat tinh
sinh hoc it nhiéu s& bj anh huong.

1.3.2. Anh hwéng thoi gian

Thoi gian anh hudng rat nhidu dén qué trinh chiét xuat cac chat cé hoat tinh sinh hoc.
Néu thoi gian cang lau thi hiéu suat chiét xuat cang cao nhung néu lau qua thi co thé
lam giam hiéu suat do céc chét hoat tinh bi bién d6i 1am giam hoat tinh sinh hoc, vi
du nhu cac chat c6 trong dich chiét xuét bi oxy hda (Aboshora va ctv, 2014; Ksouri
va ctv, 2009). Thai gian 1au thi dung méi trich ly bi bay hoi nhiéu 1am tén dung moi
trich ly. Thoi gian ngan thi cac chat hoa tan c6 trong nguy@n liéu chua khuéch tan ra
dung mdi hét. Vi vay, viéc xac dinh thai gian chiét xuat phu hop 1a rét can thiét ddi
véi ndm van chi Coriolopsis aspera.

1.3.3. Anh hwéng loai dung moi

Dung mdi dugc st dung thudng xuyén nhat dé chiét xuat va phan 1ap cac hop chat c6
hoat tinh sinh hoc. Tuy nhién, hiéu suit va chat lugng cac chét chiét xuét phu thudc
nhiéu vao ban chat ciia dung moi chiét xuat. Dung moi phan cuc thuong dugc sir dung
dé thu hoi céc chat cé hoat tinh sinh hoc c6 trong nguyén liéu thuc vat. Hon hop nuéc
Vi etanol, metanol, acetone va etyl acetate thong thudng duoc lya chon dé nghién
cau (Peschel va ctv, 2006; Sultana va ctv, 2009). Lua chon cac dung mdi nén tuan
theo cac dac tinh phu hop nhu d6 phéan cuc, d6 chon loc, d6 hoa tan, kha nang thu
hoi, nong do, stic cang bé mat, va phan (ng hoa hoc (Cacace va Mazza, 2003).

1.3.4. Anh huwéng ty 1& dung méi véi nguyén ligu

Theo nhan dinh ctaa Vinatoru va Mircea. (2001) ty 1€ dung mdi vai nguyén liéu thay
d6i s& 1am thay d6i hiéu suat qua trinh trich ly cac thanh phan trong nguyén liéu
(Pandey va ctv, 2018; Vinatoru va Mircea, 2001). Néu luong dung méi it dan dén
trich ly cac chat trong nguyén liéu khong hoan toan, trong khi luong dung mai Ién
hon c6 thé gay ra lang phi va 6 nhiém méi truong. Khi luong dung méi tang, 1am ting
c4c hoat chat sinh hoc tiép xuc véi dung moi din dén kha nang tham thau cao hon.
Tac dong chinh cua thay d6i ty 1é dung moi so véi chat ran 14 lam thay doi do hoa tan

va hang sb can bang, do d6 1am tang hiéu qua trich ly cac chét tan c6 trong nguyén



liéu, khi ty 16 dung mdi/ nguyén liéu I6n, nghia 1a su khéc biét vé nong do giira dung
moi va cac chat hoa tan trg nén l16n (Cacace va Mazza, 2003; Linh va Thuy, 2014).
1.3.5. Anh hwéng k¥ thuat chiét xuat

Muc dich cua tat ca ki thuat chiét xuat 1a dé tach cac chit chuyén hda hoa tan trong
thuc vat, dé lai phan khéi luong té bao khéng hoa tan. Cac chat trong dich chiét xuat
th6 ban dau chira hdn hop phirc tap nhu alkaloid, glycoside, phenolic, terpenoid va
flavonoid (Mason va ctv, 2011).

Mot s6 phuong phap trich xuat khong cé hd trg thuong dwoc sir dung nhu: ngam,
ham nudc ndng va sac thube. DI véi cac phuong phap trén thi ngdm 12 mot ky thuat
sir dung dugc ap dung rong rai. Vi du: ngdm cay duoc liéu trong dung mdi, ¢ nhiét
d6 phong trong thoi gian t6i thiéu 3 ngay voi khuay tron thuong xuyén, phuong phap
nay cho kha ning chiét xuat tot nhung thoi gian kéo dai (Oreopoulou va ctv, 2019).
Con phuong phap him nuéc ndng va sac thude thi can nhiét do cao trong vai gio chi
thich hop cho nhiing chat bén nhiét. Hién nay, ¢ nhiéu phuong phap chiét xuat co
hd trg &p suat, siéu am, vi song, enzyme di va dang dugc tng dung nhiéu trong nghién
ctru tach chiét cac hop chit tu nhién dé ung dung trong linh vuc y duogc, thuc pham,
m§¥ pham va hoa hoc (Mason va ctv, 2011). Theo nguyén tic trich ly nguyén lidu c6
thé str dung dang tuoi hay kho va duoc nghién nho dé tang dién tich bé mat tiép x(c
v6i dung moi. DSi nguyén liéu dang tuoi thi chuan bi nhanh va it qua khau xir ly do
d6, giam tdi thiéu su hao hut hoat tinh sinh hoc caa chat tu nhién. Tuy nhién, c6 mot
van dé 1a mau tuoi c6 thé chira hon 70% nuéc s& lam lodng dung madi chiét va kho
nghién hodc bam nhé (Mason va ctv, 2011). Péi véi ndm duoc lidu van chi thi qua
thé duoc hinh thanh tir nhitng soi to khi gia né héa thanh cellulose rat bén va cing
khé pha v& nhitng chat c6 hoat tinh sinh hoc nam phia bén trong cac chat cellulose,
hemiaellulose, protein. pectin, lignin chinh vi vay can nhiing ky thuat hd trg d¢é muc
dich 1am té bao bi pha v& dé tang hiéu qua trong trich ly (Acosta va ctv, 2014;
Chaiyasut va ctv, 2010; Ma va ctv, 2007).

1.3.5.1. Ky thuat chiét xuat thong thwong

Phuong phap thong thudng dya trén chiét xuat ran-long duoc thuc hién véi céc dung

moi khac nhau. Cac phuong phap chiét xuat thong thuong cé nhitng han ché dang ké,
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dang chi y 1a thoi gian chiét xuat 1au va luong dung méi hitu co st dung twong doi
I6n. Tuy nhién, chiing van duoc st dung nhiéu véi nhiéu ly do khac nhau nhu don
gian va chi phi dau tu thip (Oreopoulou va ctv, 2019). Mot sb ki thuat chiét xuat
thong thuong nhu chiét xuat Soxhlet, chiét xut bang cach ngam chiét ciing thuong
duoc sir dung nhiéu trong thuc té.

1.3.5.2. Ky thuat siéu am

Phuong phap sir dung siéu am dugc phén biét thanh hai nhdm: siéu &m cuong do cao
va cudng do thap (Soria va Villamiel, 2010). Siéu am cudng do thap - cong suit thap,
tan sé cao (100 kHz - 1 MHz) (thuong < 1W/m?3) — thudng si dung trong phan tich
khong pha huy, dic biét 1a dé danh gia chat luong. K thuat nay duoc ap dung phd
bién nhat nhu k¥ thuat phan tich dé cung cap théng tin vé céc tinh chat hoa ly cua
thue pham (vi du: do ctng, d6 chin, ham luong dudng va d6 acid). Tuy nhién, siéu
am mat do cao - céng suat cao, tan s6 thap (16 - 100 kHz) (thuong 14 10 - 1000 W/
m?3) - ¢6 thé 1am thay d6i tinh chat thyc pham vé mat vat ly hoac héa hoc, siéu &m
cudng do cao dwoc sir dung nham dé rat ngan thoi gian va nang cao hiéu qua chuan
bi mau (Awad va ctv, 2012; Mason va ctv, 1996).

Trong Hinh 1.3 vi bot c6 thé duoc tao ra gan bé mat vat liu thuc vat (a), sau do, trong
mot chu ky nén, bong bdng nay bi v (b) va hudng vao nguyén li¢u thuc vat (b va c
). Ap suat va nhiét d6 cao lam phé hay thanh té bao caa nguyén lidu thuc vat va chat
chiét duoc giai phong vao méi truong (d). Pay 1a mot ¢éng cu rat hiru ich dé chiét
Xuit cac chat hoat tinh sinh hoc tir nguyén liéu nam Coriolopsis aspera (Chemat va
ctv, 2011).
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Hinh 1. 1. Sy x4m thuc cua bot bong bong vao té bao thyc vat khi siéu am

Ngudn: (Chemat va ctv, 2011)
a: micro bong bong chua xam thyc vao mo thyc vat
b: micro bong bong bat dau xam thuc vao mé thuc vat
c: micro bong bong xam thuc vao md thuc vat
d: micro bong béng v tan ra va giai phong céac chat

Chiét xuat c6 hd trg siéu &m (UAE) c6 wu diém giam nhiét do va rit ngin thoi gian
chiét xuat. Do dung méi tham nhap sau vao trong té bao cua nguyén liéu, cai thién
chuyén khéi va giai phong céc chat do su pha v& thanh té bao (Albu va ctv, 2004;
Mason va ctv, 1996). Cac diéu kién bao gdm nhiét do chiét, thoi gian chiét, cong suét
siéu &m va ty 1& nuéc véi mau dugc toi wu hoa dé cai thién hiéu suét trich ly. Theo
nghién cau cua Riera va ctv. (2010) voi diéu kién tbi wu 1a cong suit 350 W, thoi gian
35 phit ¢ 90°C va ty 1& nguyén liéu voi nude 1:5, thi hiéu qua tach cac chat hoat tinh

sinh hoc tir nim rat cao (Komura va ctv, 2010).

Bang 1. 2. Tong hop thdng sé k¥ thuat UAE trich ly chét hoat tinh sinh hoc
Nguyén licu  Cbng Ty 1§ Nhiét 3o Thoi Hiéu TLTK

Sut ran:long (°C) gian  suat

(W) (g/ml) (phdt) (%)
Agaricus 400 1:10 25 15 4,70 (Agquilo-
Bisporus Aguayo va

ctv, 2017)

Ganoderma 671 1:125 28 45 15,00 (Chen  va
lucidum ctv, 2014)
Paecilomyces 300 1:160 25 11 9,48 (Yu va cty,
hepiali 2011)
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Tuber 99,65 1:24,65 70.1 40,39 7,17 (Chen  va

huidongense ctv, 2016)
Niamvanchi 30 1:40 40 48 5,95 (Pan va ctv,
2010)
Trametes 109,8  1:30 40,2 42,2 7,49 (Zheng va
orientalis ctv, 2014)

Trong céc ky thuat chiét xuat hién dai nhu chiét xuat cd hd tro siéu &m (UAE), chiét
Xuat c6 hd tro vi song va chiét xuat chat long siéu téi han thi chiét xuét c6 hd trg siéu
am (UAE) ré tién, dé sir dyng. Siéu 4m 1am ting hiéu qua trich ly 1a do tac dong song
am trong dung mai 1&n thanh té bao 1am cho cau trdc thanh té bao bi pha v& va khuéch

tan chat qua mang duoc nhanh hon.

Trén Bang 1.2 cho thay théng s6 cong suét siéu &m dbi véi nguyén liéu ndm van chi
ctia nhdm tac gia Pan va ctv. (2010) va Zheng va ctv. (2014) thap. Tir 30W-109,8W,
Vv6i cong suat thap nay thi soi to nAm chua bi pha v& dé tang hiéu suat trich ly céc
thanh phan hoat tinh sinh hoc.

1.3.5.3. Ky thuat vi song

Trong sb cac ki thuat méi duoc nghién ctu, véi tiém ning cong nghiép hda cao, chiét
Xuat ¢6 hd trg vi song (MAE) dd nhan duoc su chl ¥ nhiéu dé chiét xuat cac hoat chat
sinh hoc tir cdy thudc (C.-H. Chan va ctv, 2011; Mandal va ctv, 2007). So véi mot s6
k¥ thuat thong thuong thi MAE cho duoc hiéu qua xir Iy cao, bao vé dugc chat kém
bén nhiét, nang luong ton that it va ton it dung mdi xu ly (C.-H. Chan va ctv, 2011).
Co ché hoat dong MAE Ia Iam néng dung méi bang ning luong vi song. Ky thuat nay
rat hidu qua trong qua trinh truyén nhiét, gia ting nhiét nhanh, giam su chénh léch
nhiét d6 va kich thudc thiét bi. Dudi tac dung cua vi song 1am hoa hoi va tao &p suat
bén trong té bao dot ngdt 1am pha v thanh té bao va nguyén sinh chat bi chay ra va
dé hoa tan véi dung mdi (Li va ctv, 2013).

Trong xir ly nhiét thong thuong, nang lugng duoc truyén dén vat liéu do chénh léch
nhiét thdng qua su dbi luru, dan truyén, va birc xa va phan 16n nang lwong nhiét bi ton
thit vao moi truong; trong khi do, trong 10 vi séng, ning luong dugc truyén truc tiép
dén vat liéu thong qua tuong tac phan tir VSi truong dién tir va thuc té khong bi ton

that nhiét vao mai truong (Venkatesh va Raghavan, 2004).
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Céc phuong phap chiét xuét théng thuong cé nhirng nhuwoc diém nhu hiéu qua thap,
y&u cau dung mai 16n, phat sinh chat thai, tén that chat nhay cam nhiét do, thoi gian
va nang luong tiéu thy cao (Li va ctv, 2013). Sy thay doi hudng dién truong gay ra
su quay, rung va lic cua cac phan tu, ting cuong su chuyén dong va va cham, lam
suy yéu céc lién két hydro do d6 tao diéu kién cho su phéa v thanh té bao, gilp cai
thién cau tric xop cua cac mo va chat d& dang khuéch tan nhanh vao dung moi
(Chemat va ctv, 2005; Teo va ctv, 2009).

Trong cac quy trinh MAE, kich thudc hat ctia nguyén liéu trich ly cling anh hudng
dén téc do truyén khéi, gia nhiét, kha nang thim sau dung méi vao vat liéu. Ham
lugng nudc trong nguyén lidu cling phai dugc kiém soat bai vi n6 lién quan dén van
dé pha vo cau tric caa mo, cua thanh té bao dé chat dé dang hoa tan vao trong dung
moi. Nguyén liéu khong déng nhat thi hang sé dién méi ciing khac nhau va trong toan
bo vat liéu cling c6 thé gay ra su hinh thanh cac diém néng va lanh khi xir Iy vi séng.
Do dic tinh hap thy niang luong, nudc dong vai trd quan trong trong quy trinh trich
ly hd trg vi song do d6 ty 1é dung mdi va nguyén liéu phai dugc kiém soat. Kha ning
hip thu manh cua nudc 1am ting nhiét do bén trong mau, dan dén trong nguyén liéu
néng 1én, bay hoi va tao ap suat bén trong lam v céc té bao (Li va ctv, 2013; Lucchesi
va ctv, 2007; Spigno va De Faveri, 2009).

Bang 1. 3. Thong s trich ly theo phwong phap MAE

Nguyén Cong Ty 1€ Nhi¢tdd Thoigian Hi¢u  TLTK
ligu nam SUAt Vi ran:long  (do C) (phut) suat
song (W)  (g:ml) (%)
Agaricus 400 1:32,7 74,64 29,37 12,35 (Z.
blazei Zhang va
Murrill ctv,
2011)
Cordyceps 744,8 1:31,1 65 4.2 5,94 (Song va
militaris ctv,
2009)
Cordyceps 1300 1:60 - 5 6.2 (Cheong
sinensis va ctv,
2016)
Ganoderma 284 1:11,6 - 11,68 3,27 (Huang
lucidum va Ning,
2010)
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Fomitopsis 400 1:40 - 2.5 8,36 (Zhao va
ulmaria ctv,
2015)
Ndm chaga 90 1:20 85 19 325 (Y. Chen
(Inonotus va ctv,
obliquus) 2010)
Ndm 750 1:20 - 1 6,507  (Chenva
Tremella ctv,
2012)
Ndm 450 1:30 - 10 9,38  (Yinva
Lentinus ctv,
edodes 2018)
Trametes 114 1:28 - 11 7,52 (Y.
orientalis Zheng va
ctv,
2019)

Theo Bang 1.3 tong hop cac thdng sé xir Iy mau & cac loai nAm khéc nhau, cong suat
vi séng dao dong tir 90-1300W, su dao dong nay I6n véi ly do cac soi to ctia moi loai
nam rat khéc biét, con ty 1& dung mdi so véi nguyén liéu 16n nhat 12 60:1, ty 1& nay
phu thudc vao d6 4m caa nguyén liéu nam, nhiét do xir Iy tir 65-85°C, thoi gian xu ly
tir 1-29,37 phit.

Bang 1.4. Uu va nhuoc diém cua mot sé ky thuat trich ly.

Tén k§ thuat Trich ly hd Trich ly Trich ly chat Trichly c6 tic dong
trich ly tro siéu &m hoé tro vi long siéu toi dung moi
song han
M6 ta ngin Mau  dugc Mauduoc Mau duoc dat Mau duoc gia nhiét
gon ngam trong ngam trong binh cao thong thuong va
dung méi va trong ap va duoc cho dung mai chiét
siéu &m trong dung méi truyén lién tuc dudi tac dong cua
bé hay dau va cho boi chat long 4&p suat
probe vao thiét siéu toi han
bi vi song
Thoi  gian 10-60 phat 3-30 phat  10-60 phat 10-20 phat
trich ly
Luong mau  1-30g 1-10g 1-5¢ 1-30g
Dung mGi st 50-200ml 10-40ml  2-5ml (trap 15-60ml
dung ran), 30-60ml
(trap long)
Mutc ddute  Thap Viraphai  Cao Cao
Uu diém DEsatdung  Nhanh Nhanh Nhanh

Khéng can loc
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Luong 16n D& dang Tiéu thu dung Tiéu thu dung moi
dung moi xt ly moi thap thap
tiéu dung Dung mdi Chat trich ly
set dung khéng can loc
vira phai va
kha nang chon
Han ché loc cao Giam chat luong
Can thiét phai Dung mdi Nhiéu tham s chét chiét
loc chiét phai  dé tbi wu hoa
hip thu
nang
luong Vi
song
Can thiét
phai loc

Nguodn: (Chemat va ctv, 2011)
1.3.6. Mt s6 anh hwéng khac

Mot s6 yéu t6 khac nhu ap suat, kich thudc nguyén liéu, pH dung mai trich ly déu c6
anh hudng dén hiéu suit trich ly. Trong dé ap suat anh huong I6n dén hiéu suét trich
ly nhung vi 1y do vé chi phi dau tu thiét bi, k§ thuat cao...Kich thudc nguyén lidu
cling anh huong dang ké dén hiéu suét trich ly. Néu kich thudc nho thi dién tich tiép
xuc gitra nguyén liéu v6i dung moi cao va lam ting toc do ciing nhu hiéu suat trich
ly va nguoc lai. Trong mot s6 nguyén ctru thdng thuong s& ¢b dinh yéu té nay va lua
chon kich thudc téi wu dé trich ly. Trong mot nghién cau ciia nhém tac gia Tran Thi
Thuy Linh va ctv. (2014) da chi ra rang pH trich ly ¢6 anh huong dén qua trinh trich
ly cac hop chat cd gia tri sinh hoc (Linh va Thay, 2014).

1.4.  Tinh sach dinh danh chat

Dé tinh sach mot chat ¢ nhiéu phuong phap nhu phwong phap két tia va hoa tan,
phuong phap ly tim, phuong phap tham tich, phuong phap sic ky (loc gel, trao ddi
jon,...). Ty theo loai nhém chat mudn tach ma can ding phuong phap thich hop va
hiéu qua. Néu str dung mot s6 phuong phép cii khéc thi c6 thé khong dat hiéu qua vé
d6 tinh sach. Chat cd thé bi 13n thém gdc dudng hoic acid hiru co (Castaneda-Ovando
va ctv, 2009; Coutinho va ctv, 2004). Truéc khi tinh sach mot chat thi thong thudng
phai ding ky thuat chiét xuat tir pha ran SPE va long-long LLE (Donner va ctv, 1997),
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sau d6 str dung cac k§ thuit sic ky nhu sic ky pha dao CCC (Schwarz va ctv, 2003),
sic ky long ap trung binh MPLC (Vivar-Quintana va ctv, 2002), va sac ky long cao
ap HPLC (Alcalde-Eon va ctv, 2004) dé tdch mot chat sach tir cc hop chat khac nhau
thi c6 thé 1am theo phuong phap ting d6 phan cuc khac nhau (Costa Da va ctv, 2000).
Sic ky pha dao CCC va MPLC duoc sir dung lam phwong phép tinh ché sau d6 phan
tich tiép theo bang HPLC dé 1am séng to cAu trc, véi wu diém 1a giam thiéu thoi gian
tach va dung moi pha dong (Vivar-Quintana va ctv, 2002). Hién nay, phuong phap
pho bién nhat duoc sir dung dé phan tach chat 1a HPLC véi dau do UV- Vis hoac
photodiode array (PDA) (Ella Missang va ctv, 2003; Mikanagi va ctv, 2000). Sic ky
la mot cong cu hoan hao dé phan tich cac thanh phan thuc vat (Choma va | Jesionek,
2014).

1.4.1. Ky thuat sic ky loc gel

TUy theo chat trong mau can tach ma trude khi tinh sach can phai xir 1y trude. Pién
hinh nhu tach pyranoanthocyanin trong ruou vang bang sac ky cot thi phai acid hoa
bang HCL 3M cho t6i pH bang 1 va tdy mau bang NaHSO3 400g/I trong thoi gian 15
phat. Sau khi xir Iy xong cho 18n cot sic ky Toyopearl® HW-40(s)(Tosoh, Japan).
Dung mdi rara giai 1a ethanol 95%, véi toe dd dong chay 0,2ml/phut sir dung bom nhu
dong. Vai dung mai ethanol 95% cé4c chat mau duoc giit lai trong cot, sau d6 ria giai
bang methanol 100% cho dén khi rira giai hoan toan cac sac td khong dugc ria giai
bang ethanol. Cac dai mau sic khac nhau dugc hinh thanh trong qua trinh raa giai.
Cac chat rira giai ngay lap tac duoc acid hoa dén pH = 1 dé thu duoc bisulfite-
anthocyanin (Alcalde-Eon va ctv, 2004).

1.4.2. Ky thuat sic ky bang méng (TLC)

Sic ky 16p mong (TLC) duoc sir dung rong réi trong cac phong thi nghiém trén toan
thé gigi dé phan tich thuc pham va kiém soét chat luong. Nhiéu tng dung cia TLC
da duoc nghién ctu trong cac linh vuc thanh phan thuc pham, phu gia, chat don va
c4c san pham ndng nghiép thuc vat (Sherma, 2000). Phuong phap sac ky bang mong

(TLC) don gian, hiéu qua va dé van hanh, da duogc su dung trong cac phong thi
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nghiém héa hoc néi chung trong nhiéu thap ky nham dé tach cac hop chat héa hoc va
sinh hoc (Ciura va ctv, 2017).

1.5.  Hoat tinh sinh hoc
1.5.1. Hoat tinh chéng oxy héa

Trong ndm van chi ¢ nhiéu thanh phan chéng oxy hoa nhu cac hop chat polyphenol,
flavonoid, polysaccharide va hop chat acid hiru co (Bains va Chawla, 2020;
Kamiyama va ctv, 2013). Theo danh gia cua nhom tac gia nguoi Nhat vé hoat tinh
chng oxy hda cua cac chat chiét dich nAm van chi Trametes versicolor véi nhiéu loai
dung moi khac nhau theo phwong phap chiét Soxhlet da cho duoc két qua la chiét
Xuat tir acetone thé hién hoat tinh chéng oxy héa cao nhat (50,9%), tiép theo la cac
chiét xuat tr metanol (33,9%), n-hexane (29,5%) va chloroform (15,2%) & nong do
500 pg / mL (Kamiyama va ctv, 2013). Mét nghién ciru khac ciaa nhom tac gia ngudoi
Trung Quéc da cho thay cac polysaccharide trong nam van chi Trametes orientalis
c6 kha ning chéng oxy hoa véi thir nghiém trén DPPH, ning luc khir Fe*3 thanh Fe*?
va thir nghiém trén géc ty do superoxide (Zheng va ctv, 2014). Theo nghién cau cua
nhom ngudi Romania nam 2018 vé hoat tinh chéng oxy héa trén 2 loai nam van chi
Tramestes versicolor va Trametes gibbosa nhan xét rang hoat tinh chéng oxy héa cao
nhat dugc xac dinh trén cao chiét methanolic khi d6 ham luong polyphenol tong la
cao nhat. Cac két qua thu duoc cho thay cac loai Trametes c6 thé duoc coi 1a ngudn
hop chat hoat tinh sinh hoc quan trong, thanh phan va ham lugng phenolic cua ching
bi anh huong bai cac yéu té nhu ngudn gbc dia ly va yéu té di truyén (Puia va ctv,
2018).

Bang 1.5. Tong hop kha ning chdng oxy héa cia mot sé loai van chi

Thtr nghiém
DPPH ABTS Fet? TLTK
Tramestes 0,213 (MM - - (Puia va ctv,
versicolor TE) 2018)
(cao methanol)
Trametes gibbosa 0,534 (MM - - (Puia va ctv,
(cao methanol) TE) 2018)
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Trametes versicolor 0,52 0,14 mg/mL 0,83mg/mL  (Jhan va ctv,

mg/mL (ICs0) (ICs0) 2016)
(1Cx0)
Trametes pubescens 2mg/ml - - (Imva ctv,
(ICs0) 2016)
Trametes hirsuta 0,908mg/ml - - (Vazirian va
ctv, 2014)
Ky hiéu:
mM TE (miliMol Trolox) (-): chua thtr

Theo két qua tong hop & Bang 1.5 cho thay dich chiét tir nAm van chi c¢6 hoat tinh
chéng oxy hda tt trén DPPH, ABTS va ning luc khir Fe*2 thanh Fe*?,

1.5.2. Hoat tinh khang vi sinh vat

Trong thanh phan caa ndm van chi ¢ chira cdc nhom chat phenolic ¢ kha ning
khang VSV cao (Bains va Chawla, 2020). Theo nghién cuau cia nhom tac gia
Sivaprakasam va ctv. (2011) nghién ciru trén doi twong nam van chi Trametes hirsuta
két qua cho thay dich trich ly bang dung méi nuéc va methanol tir qua thé cé kha
ning khang 5 loai ndm Penicillium sps., Aspergillus fumigatous, Aspergillus niger,
Aspergillus flavus va Mucour va 5 loai vi khuan Escherichia coli, Pseudomonas
aeruginosa, Salmonella typhi, Staphylococcus aureus, va Streptococcus mutans
(Bains va Chawla, 2020; Ricciardi va ctv, 2017; Sivaprakasam va ctv, 2011). Mot
nghién cau khac cua Canli va ctv. (2019) trén d6i tugng nam van chi Trametes
versicorlor ciing cho két qua khang VSV cua dich trich ly bang dung méi ethanol tot
(Canli va ctv, 2019).

1.5.3. Hoat tinh vc ché té bao ung thw

Nhom céc chét terpenoid, steroid, PSP va PSK trong nim van chi tac déng rat manh
dén té bao ung thu dac biét 1a ung thu gan, ung thu phoi, ung thu v, ung thu xuong
va ung thu ¢ tir cung da dugc mot sé nude nhu Trung Quédc, Nhat Ban, Han Quéc. ..
nghién ctiu trén ba cap do in vitro, in vivo va két qua 1am sang (Habtemariam, 2020;
Hobbs, 2004; Ricciardi va ctv, 2017; Standish va ctv, 2008). Theo nghién ctru gén
day cua nhém tac gia Ricciardi va ctv. (2017) chat tramesan trong cac loai nam van
chi c6 kha niang rc ché té bao ung thur tao co ché mién dich ty nhién trong co thé

ngudi (Ricciardi va ctv, 2017). Theo béo c4o gan day nhit cua nhom tac gia Winder
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va ctv. (2021) cho thay dich trich ly tir nAm van chi Trametes versicolor c6 thé ¢ng
dung hd tro trong diéu trj ung thu (Winder va ctv, 2021). Con dbi véi loai Coriolopsis

aspera thi chwa thay bao céo vé hoat tinh wc ché té bao ung thu.
1.6. Ky thuat siy phun tao san pham bét hoa tan

Kich thuéc va hinh dang bot san pham hoa tan phu thudc vao vat liéu chat mang va

phuong phap tao ra hat (Gharsallaoui va ctv, 2007).

@ ()

© (d

(® ®

Hinh 1. 2. Hinh thai cac loai vi bao khac nhau
Ngudn: (Bakry va ctv, 2016)

(a) Vi bao don gian; (b) vi bao hop chét; (c) vi bao khong déu;

(d) vi bao nhiéu 16i; (e) vi bao nhiéu vach; (f) vi bao két hop
Viéc lya chon phuong phap vi bao phu thudc vao céc tng dung va théng so cu thé
nhu kich thuéc hat yéu cau, tinh chat hoa ly cua 16i va vat liéu phu, co ché giai phong,
chi phi xir ly, v.v. Say phun la cong nghé duoc sir dung phd bién nhat, vi n6 1a mot
qua trinh lién tuc, chi phi thap, tao ra cac vi hat kho cd chat lugng tét (S. A. Mahdavi
va ctv, 2014). Theo tac gia Cal va ctv, (2010) thi k¥ thuat siy phun duoc phan loai
thong qua dau phun. Cho ti hién nay, c6 4 loai dau phun théng dung nhét 1a dau
phun theo co ché ly tdm (rotary atomizers) loai nay phi hop véi quy mé san xuat 16n,
loai thir 2 14 dau phun nho co ché thay luc (hydraulic (pressure) nozzles), duong kinh
dau phun tir 0,4-4mm loai nay thuong khong 6n dinh trong nghién ciru va dau phun
thir 3 hoat dong theo co ché khi dong hoc ( pneumatic Nozzles) loai nay phi hop
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trong nghién ctu do tinh 6n dinh cao, loai dau phun tht 4 dua theo co ché siéu am
(ultrasonic nozzles) day 1a loai dau phun chuyén say nhiing chat long c6 d6 nhét cao
thudc dang chét l16ng phi Newton. Thong thudng nhiét do sy dao dong tir 120°C-
170°C tly thudc theo ting loai nguyén liéu say (Cal va Sollohub, 2010; Sollohub va
Cal, 2010). Uu diém cua ky thuat say phun la hat bot min va thoi gian siy nhanh
trong khoang vai giay do d6 s€ it lam anh huong nhiét @6 Ién hoat tinh sinh hoc cta
c4c chat trong nguyén liéu(Cal va Sollohub, 2010). Cac loai chit mang khac nhau da
dugc st dung cho vi bao gom polysaccharide (tinh bot, maltodextrin, gum arabic),
lipid (acid stearic, mono- va diglyc-erides), va protein (gelatin, casein, huyét thanh
sira, ¢au nanh va lda mi) (Desai va ctv, 2005). Viéc sir dung c4c chat mang khac nhau
dé san xuat bot co cac tinh chat hoa ly khac nhau, tdy thudc vao ciu trac va dic diém
cua ting tac nhan (Idham va ctv, 2012). Maltodextrin thuong duoc sir dung lam chét
mang boi d6 hoa tan trong nude cao, dd nhét thap, ham luong duong thap va dung
dich khéng mau. Nhitng dic tinh nay phi hop dé tao san pham bot hoa tan (Robert
va ctv, 2010). Gelatin ciing dugc sir dung lam chat mang trong sy phun do céac dic
tinh tét ctia qua trinh nhii héa, tao mang, hoa tan trong nudc, hoat dong 6n dinh cao
va ¢6 xu hudng hinh thanh mang luéi day dac, v.v. (B. Shu va ctv, 2006). Gum arabic,
mot loai polysaccharide thuc vat khdng mau ¢ nguon géc tir cay keo 1a mot vat ligu
chat mang duoc biét dén nhiéu vi co tinh nhii hoa giup 6n dinh va giir duoc cac chat

c6 hoat tinh sinh hoc (Hosseini va ctv, 2015).

Bang 1. 6. Tong hop mot s6 chat mang trong k§ thuat siy phun

Chat mang Tinh chat va dic diém Ung dung Trich dan

Maltodextrin | Ban chét 1a polysaccharide | Maltodextrin ~ thuong | (Quek  va
hoa tan trong nudc, bot | duoc st dun’g lam chat ctv, 2007)
trang. Maltodextrin | vi bao, nhat la thuc ’
thuong duogc phan loai | pham giau duong khac
theo gia tri DE (4, 10, 15, | nhau nhu qua ly chua
20, 25, 30 va 42) co6 san | den, mam x6i va nudc
trén thi truong. B6 sung | qua mo.
maltodextrin  trong qua
(A) ) sdy lam ting nhiét o
chuyén thay tinh va giam
d6 dinh caa san pham.
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Gumarabic |[Ban  chat  1a  céac | Tinh 6n dinh cao khi vi | (Barbosa

polysaccharide va | bao cac thanh phan va oty
glycoprotein, kha ndng nhi | hoat tinh sinh hoc. ’
hoa tot va do nhot thap 2005),

trong dung dich nugc. Khi (S
két hop vaoi maltodextrin, '

tinh bot bién tinh s& lam Krishnan
tang hi¢u qua vi bao.

va ctv,
2005)
Gelatin Ban chat protein kha ning | Ddc tinh nhii hoa tot, | (Mahdavi
tiéu hoa tot trong rudt non | tao mang cao, tan trong | .
A va ctv,
nuoc tot.

2016; Shu
va ctv,
2006)

O Bang 1.6 tong hop mot sé chat mang trong k¥ thuat say phun, cho thay duoc tinh
chat va dic diém cua mot s6 chit mang thudng duoc ung dung trong ki thuat siy
phun. G mdi loai chat mang khac nhau s& cho dugc tinh chat ciia san pham bot sau
say phun ciing khac nhau. Theo nhan dinh cua Krishnan va ctv. (2005) cho biét néu
tron hdn hop nhiéu chat mang sé ting kha ning bao quan c&c chét c¢é hoat tinh sinh
hoc tot (Krishnan va ctv, 2005; Tran va ctv, 2018).

Do d6, dé lya chon chat mang phi hop dé tao vi bao bang cong nghé say phun can
phai luu ¥ céc tiéu chi lya chon nhu nguyén liéu ré va phong phu, hiéu suat thu hoi
bot sau khi siy cao, chit lwong san pham bot ( d6 4m, mau sic, kha ning tiéu hoa, co
ché giai phong thanh phan hat trung tam, thoi gian bao quan lau).

1.7.  Thai gian bao quan

Céc co ché chinh lién quan dén su hu hong cua thuc pham ché bién nhu sau: Sy hu
hong do vi sinh vat. Hoat dong hoa hoc va enzyme gay ra su phan hay lipid, mau sac,
mui, huong vi va thay d6i két cAu. Su thay doi am tao ra nhiing thay d6i vé két cau,
hoat d6ng ciia nudc va huong vi (Sewald va ctv, 2003). Bé dap tmg mong doi cua
ngudi tidu ding, cac san pham chét lwong cao, nganh cong nghiép thuc pham phai
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tién hanh nghién ctu thoi han sir dung bao gém danh gia mot sé tinh chat hoa 1y va
cam quan. B4i véi cac san pham c6 thoi han sir dung uée tinh dai, cac nghién cau
tang toc phai duoc tién hanh dé wdc luong dugc thoi gian bao quan trén thi truong
(Minh va ctv, 2013). Thuc pham dang bot hoa tan véi dd 4m cua bot thap, it chat béo
su hu hong xay ra c6 thé du doan dugc mot s6 nguyén nhan nhu thay d6i mau sac,
thay ddi mui, bot bi hit am tan chay nhitng bién ddi nay lam thay déi tinh chat cam
quan. Bén canh d6 con co bién dbi cac thanh phan hoat tinh (TPC, TFC, TTC) va

RSA c6 trong bot 1am anh hudng dén chét luong caa bot san pham.
1.8. Muc tiéu va ndi dung nghién ciru

Tém lai, nAm Coriolopsis aspera c6 chira thanh phan polyphenol, flavonoid,
triterpene cd hoat tinh sinh hoc cao. Qua thé nam duoc cau tao bai nhitng soi to nAm
rat bén, do dé can phai duoc xt 1y trude khi trich ly. Nhitng cong trinh xu Iy soi to
nam ciing nhu xac dinh ham lugng polyphenol, flavonoid, polysaccharide, triterpene
trong nim Coriolopsis aspera va tng dung tao san pham bot trong ndm chua thay
duoc bao cdo trong va ngoai nudc. Tir d6, dd dé xuat muc tiéu va noi dung nghién
ctru cua luan an nhu sau:

Muc tiéu va noi dung nghién cau:

— Muc tiéu 1: Nghién ciru diéu kién trich ly, tinh sach céc thanh phan trong dich
chiét nam Coriolopsis aspera dé xac dinh thanh phan va 1am giau cac hop chat
TPC, TFC, TTC va trong dich trich ly.

e NOoi dung 1: Khao sat phuwong phap xtr ly nguyén liéu, khao sat anh huong
dung méi trich ly, téi vu hoa diéu kién trich ly.

e Nbi dung 2: Binh tinh thanh phan hoat tinh, tinh sach chat.

e Noi dung 3: Thir hoat tinh chéng oxy héa, thir kha nang gy doc va tc ché
té bao ung thu, thir kha ning khang VSV, thtr doc tinh cip va ban truong dién.

— Muc tiéu 2: Ung dung tao san pham bot hoa tan tir dich trich ly da lam giau hoat
tinh sinh hoc theo hudng c6 lgi cho suc khoe.

e Noidung 4: Khao sét lya chon ty 1¢ hdn hop chat mang, ti wu hoa diéu kién
say phun, nghién ctru thoi gian bao quan san pham bot hoa tan, danh gia san pham
bot hoa tan.
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Chwong 2: VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu va phwong phap nghién ciru
2.1.1. Poi twong nghién ciu
N4m van chi Coriolopsis aspera ty nhién dugc thu nhan tai vuon Qudc Gia PO Mat
nam & 18°46’ vi d6 Bac va 104°24° d6 kinh Pong thudc tinh Nghé An. Sau d6 nim
dugc nudi trdng tai vuon sinh hoc cua truong Pai Hoc Céng Nghiép Tp HCM.
Nguyén liéu ndm dem nghién ctru dugc thu hoach c6 kich thudce trung binh cua qua
thé tir 5-7 cm, thoi gian thu hoach khoang 50-60 ngay. Tén loai duoc xac dinh boi
tién si sinh hoc Van Hong Thién thudc truong Pai hoc Cong nghiép Tp. HCM (Phu
luc A). Mau nam duoc luu tai don vi Vién Sinh hoc-Thyc pham thudc trudng Dai hoc
Cong nghiép Tp. HCM.

Hinh 2.1. Nam van chi Coriolopsis aspera
2.1.2. Thiét bi va hoa chat

Thiét bi sir dung va hoa chat chinh chi tiét duoc liét ké trong 2 bang sau:

Bang 2. 1. Thiét bi str dung nghién cau

STT Tén dung cu va thiét bi Xuat xir
1 Thiét bi ¢ quay chan khdng RV 10 buc

2 Ta am Shellab, Model 1525-2E My

3 Thiét bj sdy SHELLAB-USA-CE3F-2 My

4 May ly tam EBA200S buc

5 May siéu am Ultrasonic processor model GE 750 My

6 Bé 6n nhiét lanh Bibby - R000100032 Anh

7 Ta sdy Memmert Puc

8 May say phun (LabPlant SD-Basic ) Anh

9 May nghién bla kich thuéc 16 saing 20mesh Viét Nam

Thiét bi do d6 nhét Brookfield (Model DIGITAL

10 bv_ 1l Ultra Rheometer) My
11 M4y do do Brix dién tu atago model pal-1 Nhat
12 May do quang pho UV-VIS Model: UVS-2800 My

LABOMED — UVS9060
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Bang 2. 2. Héa chat sir dung nghién ctu

STT Tén hda chat Xuatxir  STT Tén hoa chat Xuat xir
. , 13 Maltodextrin (DE e
1 Folin buc 16-19) My
1,1-diphenyl-2- , 14
2 picrylﬁydrazyl (DPpH) Puc Phenol TQ
2,2°-azino-bis(3-_ 15 _ )
3 ethybenzothiazoline-6-  Duc Gum arabic An Do
sulfonic acid) (ABTS)
6-hydroxy- 16
4 2,5,7,8tetramethyl-2- buc Etanol 99% VN
carbocylic (Trolox)
5 K2S20s TQ 17 n-Hexan VN
6 Na2COs3 TQ 18  Metanol VN
T 1 VN
7 NaNO: Q 9 Ethyl acetatee
8 AlICl; TQ 20 Chlorofrom VN
9 NaOH TQ 21 Silicagel buc
- TQ 22 . ,
10  Vanillin Ban mong (TLC) buc
11  Acid acetic TQ 23 H2SOq4 VN
. . Han
12 Perchloric Acid Quéc

2.2.  Pia diém nghién ciu

Pé tai dugc thyc hién & hé thdng phong thi nghiém cua Vién Céng nghé Sinh hoc &
Thuc pham, Trudng Dai hoc Cong Nghiép TP. H6 Chi Minh.

2.3. Phuwong phap nghién ciru

Str dung phuong phap c6 dién va phuong phap quy hoach thuc nghiém.

So d6 nghién ctiu tong quét:
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- Dinh tinh thanh phan hoat tinh
( phenolics va tannin, alkaloids,
flavonoids, saponin, terpenoids va
. steroid, coumarin) . ND 2
- Tinh sach xdc dinh chat
= =

Nguyén liéu nim
|
Nghién -=ﬂ
|
Pha mau
.~ Tach chiét

l
Co quay

chian khong
l
Cao chiét nim
Coriolopsis aspera [
(cao CoA)
l
Chuan bi dich sdy |__

Qui thé (5-7cm) siy & nhiét d4 45°C,

d6 Am dat 6%

Bét qua 16 sang kich thwéc 20mesh

Khio sit diéu kién xi Iy mau nim van chi
(ham muc tiéu la TPC, TFC, TTC cao)

ND1

- Khao sat anh hwéng dung méi trich Iy

- Téi wu héa diéu kién trich ly

(ham muc tiéu 1a TPC, TFC, TTC cao)

- Thir hoat tinh chéng oxy héa

ung thw (gan va bt cung)
- Thir kha nang khang VSV

phun cao CoA
|

S:‘iy phun tao san phém
thwe phim bét hoa tan

=ﬂ Téi vu héa diéu kién siy phun

_| Nghién ciru thoi gian bao quan
q | san phim b6t hoa tan & 20°C

Hinh 2.2. So d6 nghién ctu

2.3.1. Phuwong phap lay va xir Ii miu

- Thir kha ning giy ddc va tec ché té bao

ND 3

- Thit déc tinh cAp va ban trwdng dién

Khio sat Ira chon ty 1¢ hén hop chit
mang (maltodextrin-gum arabic-gelatine)

ND 4

Nguyén liéu dang tuoi, sau d6 dem sdy & nhiét d6 45°C dén do am khoang 6%. Mau

nam sau khi kho s& dem xay nho qua thiét bi nghién bua va sang qua ray vai kich

thudc ludi 20 mesh. Sau d6 chia déu 2g vao céc tli PE ¢6 hat chan khéng, dé trong

ti mat & nhiét do 4°C. Cac mau duoc bao quan va st dung trong thai gian trude 30

ngay.
2.3.2. Phwong phap xir Iy miu

nguyén li¢u

Muc dich: Pha v té bao cua so to ndm van chi bang cac phuong phap khac nhau

nham dé ting tinh hiéu qua trong cong doan trich ly. Dyua theo phuong phap cua

Erdogan va Saavedra Plazas co stra doi (Erdogan va ctv, 2017; Macrae va Elspeth,
2007; Saavedra Plazas va ctv, 2020).
Buéc 1: Thyc hién sang loc 5 phuong phap dé nham lya chon cac mau (Mo, M1,
M2,M3, M4, M5) c6 nhitng thong sb trich ly TPC, TFC, TTC va RSA cao.

— Phuong phap siéu dm
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Thuce hién khao sat mot yéu té doc 1ap dé tim théng sé cong suat siéu am va thai gian
siéu &m. Siéu am nguyén li¢u trong dung moi nudc Voi ty 1€ nude so vai nguyén ligu
14 60:1, sau d6 dem loc ly thm thu duoc chét ran va dich, chat rin dem di siy dén do
am 6% va cho dung mdi ethanol 96% vao trich ly trong thoi gian 30 phit. Mau d6i
chang khac véi mau xt ly 12 khdng siéu &m con lai quy trinh trich ly gidng nhu mau
da xu ly.
Thi nghiém 1.:
Cong suat siéu am khao sat: tir (150-525) W/g nguyén liéu (6%), budc nhay 75W.
Thoi gian siéu am ¢ dinh: 10 phat
Vi tri thanh siéu am duoc dit cb dinh.
Nhiét do cb dinh 30°C bang hé théng 6n nhiét ndng lanh.
Luong dung méi ¢b dinh
Thi nghiém 2:
Thoi gian siéu am khao sat: tir (5-35 phut), budc nhay la 5 phat.
Cong suat siéu am ¢ dinh: Két qua tr TN1
Nhiét d6 ¢ dinh 30°C bing hé théng 6n nhiét nong lanh.
Mau M1 1a mau c6 théng sé trich ly TPC, TFC, TTC va RSA cao.

—  Phuong phap vi song
Thuc hién khao sat mot yéu t doc 1ap dé tim théng sé cong suat vi song va thoi gian
Vi song. Xt ly vi song nguyén li¢u trong dung méi nude vai ty I€ nude so véi nguyén
liéu 13 60:1, sau d6 dem loc ly tAm thu dwoc chét ran va dich, chat ran dem di siy dén
d6 am 6% va cho dung méi ethanol 96% vao trich ly trong thoi gian 30 phat. Mau
d6i ching khac véi mau xu Iy 1a khdng xu Iy vi séng con lai quy trinh trich ly giéng
nhu mau di xt ly.
Thi nghiém 1.:
Cong suat vi song khao sat: tir (110-140)W/g nguyén liéu (6%), budc nhay 10W.
Thoi gian vi song ¢b dinh: 10 phut.
Luong dung méi ¢b dinh
Thi nghiém 2:
Thoi gian vi song khao sat: tir (5-20 phat), budc nhay 1a 5 phut.
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Cong suit vi song cb dinh: Két qua tir TN1
Mau M2 1a mau c6 théng s trich Iy TPC, TFC, TTC va RSA cao.

—  Phuwong phdp dun nuéc ndng
Xtr Iy dun ndng nguyén liéu trong dung moi nudce vai ty 1€ nudc so vai nguyén ligu
14 60:1, sau d6 dem loc ly tAm thu duoc chét ran va dich, chat rin dem di siy dén do
am 6% va cho dung mdi ethanol 96% vao trich ly trong thoi gian 30 phat. Mau d6i
chang khéc véi mau xu Iy 13 khdng xt 1y dun ndng con lai quy trinh trich ly giéng
nhu mau da xu ly.
Thi nghiém 1:
Nhiét d6 dun khao sat: tir (70-100°C), budc nhay 10°C.
Thoi gian dun ¢cé dinh: 10 phut
Luong nudc ¢b dinh
Thi nghiém 2:
Thoi gian dun khao sat: tir (5-20 phut), budce nhay la 5 phut.
Nhiét d6 dun cb dinh: Két qua tir TN1
Mau M3 1a mau c6 théng s trich ly TPC, TFC, TTC va RSA cao.

—  Phuong phdp két hop hda hoc va siéu am
Xt Iy ngdm nguyén liéu trong dung dich NaOH trong thoi gian 20 phat, ké d6 dem
siéu &m, sau d6 dem loc ly tam thu duoc chét ran va dich, cht rin dem di sdy dén do
am 6% va cho dung mdi ethanol 96% vao trich ly trong thoi gian 30 phut. Mau d6i
chirng khac véi mau xir Iy 1a khdng ngdm dung dich NaOH va siéu &m con lai quy
trinh trich ly giéng nhu mau da xu ly.
Thi nghiém 1.:
Nong d6 NaOH khao sét: tir 3%-9%, budc nhay la 2%.
Thoi gian siéu am cé dinh: 15 phut
Cong suat siéu am ¢ dinh: 375W/2g nguyén lidu (6%)
Luong dung dich NaOH cé dinh
Vi tri thanh siéu am duoc dit ¢b dinh.

Nhiét d6 ¢ dinh 30°C bing hé théng 6n nhiét nong lanh.
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Thi nghiém 2:
Thaoi gian siéu am tur (5-20 phat), budce nhay la 5 pht.
Nong d6 NaOH cé dinh: Két qua tir TN1
Cong suat siéu am cé dinh: 375W
Nhiét do cb dinh 30°C bang hé théng 6n nhiét ndng lanh.
Mau M4 12 mau c6 théng sé trich ly TPC, TFC, TTC va RSA cao.
e Phirong phdp két hop nito léng va siéu am
Xt Iy nguyén liéu véi nito 1ong trudc, ké d6 dem siéu am trong nudc Véi ty 18 nude
véi nguy@n liéu 12 60:1, roi dem loc ly tam thu duoc chat ran va dich, chat ran dem
di sdy dén d6 4m 6% va cho dung mdi ethanol 96% vao trich ly trong thoi gian 30
phat. Mau ddi chitng khac véi mau xir Iy 13 khéng xir 1y nito va siéu am con lai quy
trinh trich ly giéng nhu mau da xu 1y.
Thi nghiém 1:
Ty 1€ nito 1ong so v&i nguyén liéu khao sat: tir 2:1-8:1, budc nhay 1a 2.
Thoi gian siéu am cé dinh: 15 phat
Cong suat siéu am ¢ dinh: 375W/g nguyén lidu (6%)
Nhiét d6 ¢ dinh 30°C bing hé théng 6n nhiét ndng lanh.
Vi tri thanh siéu am duoc dit c6 dinh.
Thi nghiém 2:
Thoi gian siéu am tur (5-20 phat), budc nhay 1a 5 phat.
Ty Ié nito 16ng so Vi nguyén liéu ¢ dinh: Két qua tir TN1
Cong suat siéu am ¢ dinh: 375W
Nhiét do cb dinh 30°C bang hé théng 6n nhiét ndng lanh.
Vi tri thanh siéu am dwoc dit cé dinh.
Sau khi lya chon cac mau Mo, M1, M2, M3, M4, M5 & tirng phuong phap ké d6 thuc
hién théng ké xem céc mau nao trich ly cac thanh phan TPC, TFC, TTC va RSA cao
Bueéc 2: Thyc hién théng ké so sanh 5 mau Mo, M1, M2, M3, M4, M5 d¢ danh gia
phuong phap nao cho duoc két qua trich ly TPC, TFC, TTC va RSA cao va hinh anh

chup SEM dé xem su pha huay céc soi to ¢ timg phwong phap nio cao nhat.
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2.3.3. Nghién ciru diéu kién trich ly

2.3.3.1.  Khao sét loai dung moi dé trich ly hep chat c6 hoat tinh sinh hoc
Chuan bi mau: Mau nguyén liéu sau khi dugc xa Iy phd mau & muc 2.3.2 dugc dem
nghién ctiru khao sét anh huéng loai dung mai trich ly cac hop chit c6 hoat tinh sinh

hoc.

Muyc dich: nham chon loai dung mdi phi hop dé thuc hién cong doan trich ly céc
thanh phan hoat tinh sinh hoc. Trén co sé dya trén d6 phan cuc khac nhau cua céc
loai dung méi dé trich ly cac thanh phan TPC, TFC, TTC chon 3 loai dung méi dé
trich ly nhu acetone, methanol, ethanol.

Thuc hién khao sat mot yéu té doc 1ap cac loai dung méi khao sat bao gom aceton,
methanol, ethanol véi ndong d6 dung méi khao sét ¢b dinh 98%. Ham muc tiéu theo
d6i 1a TPC, ham luong TFC, him lugng TTC va RSA.

Ché do xu ly cac mau trich ly gibng nhau nhu nguyén liéu xir 1y nito 16ng, sau dé cho
nudc cat vao nguyén liéu vai ty & 60:1, siéu &m trong thoi gian 15 phat, cong suat
siéu am 375W, lugng nguyén li¢u 2g. Siéu am xong dem tach dich (dung dich 1) va
phan ran. Pem phan ran siy kho va cho dung méi vao véi ty & dung madi so voi
nguyeén liéu 12 60:1, trich ly trong thoi gian ¢ dinh 24 gid. Sau d6 tach phan dich sau
trich ly (dung dich 2). Tron dung dich 1 va dung dich 2 lai dem xac dinh thanh phan.
2.3.3.2.  Pinh tinh thanh phan hoat tinh sinh hec

Chuan bi mau: Dich cao chiét duoc trich ly & muc 2.3.3.1.

Nguyén tic: Dua trén dau hiéu thay d6i mau sic, két taa, su hinh thanh bot khi cho
cao chiét nam van chi vaéi cac dung dich thudc thir phi hop (Deka va ctv, 2017; Doris,
2018).

Dinh tinh cé4c thanh phan:

. Phenolic va tanin: 0,5g cao chiét dugc hoa tan trong SmL nudc cét, sau d6 dun
sOi nhe va lam lanh. Sau d6 cho 3 giot dung dich ferric chloride 0,1% vao va quan sat
thidy mau xanh nau hoic xanh den (Deka va ctv, 2017).

. Alkaloid: 0,5g cao chiét dugc khudy vaéi 5mL dung dich acid clohydric 1%

(HCI) trong hai phut trén noi cach thay hap. Hon hop duoc loc va cho vai giot thuée
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thir Dragendorff vao. Cac mau sau d6 duoc quan sat thiy su thay ddi mau sic hoic
d6 duc rat ra két luan (Awala va Oyetayo, 2015).

. Flavonoid: Thir nghiém dinh tinh flavonoid duwa trén phan tng cua cac
flavonoid véi chi acetate dé tao két tua vang. Lay 0,1g cao chiét dugc pha lodng voi
0.5mL nudc cat cho vao dng nghiém sau d6 cho 5mL chi acetate (10%) va lic déu
cho phan ang (B0 va ctv, 2017).

. Saponin: Thir nghiém tao bot lién tuc cho saponin dugc mo ta boi Odebiyi va
ctv. (1978). Nuéc cat 30 mL duoc thém vao 1g chiét xuat cao. Hon hop duoc lac
manh va dugc dun néng. Cac mau duoc quan sat su hinh thanh bot dé rit ra két luan
(Odebiyi va Sofowora, 1978).

. Kiém tra terpenoid va steroid : lay 5ml dich chiét sau d6 cho 2 ml chloroform
va 3 ml H2SO4 d¢am dic. Cha y khi cho vao can than dé tao thanh mot I6p. Khi thay
giao dién c6 mau nau dé duoc hinh thanh thi xem nhu ¢6 sy hién dién cua terpenoid
(Llauradé va ctv, 2013).

. Kiém tra coumarin dya trén phan ang gitra 0,1g cao chiét dugc pha véi 0.5mL
nuéc cit dugc cho vao dng nghiém sau d6 thém 7mL NaOH (10%), lic déu va cho
mau vang xuat hién (Ngan va ctv, 2017).

2.3.4. Tinh sach, dinh danh chat trong dich trich ly

Muc dich tach chiét phan 1ap hop chét tir cao chiét nam Coriolopsis aspera dé tinh
sach tao chat sach va dinh danh.

Chuan bi mau: Cao chiét duoc chuan bi gidng cach 1am & muc 2.3.4.1. Sau d6 thyuc
hién phuong phap chiét ran-long véi thdng sé trich ly téi wu. Dich trich ly dugc dem
loc qua gidy loc con bi dem trich ly lai. Qua trinh trich ly dwoc lI3p lai 3 lan. Dich
trich ly dugc don lai va dem c¢6 dic chan khong bang thiét bi ¢o quay 1KA cia Puc.
2.3.4.1. Tach chiét phan doan

Cao chiét thu duoc dugc pha véi nuéc va dem tién hanh tach chiét long — long bang
phéu chiét lan luot vai cac dung moi hexane, ethylacetat, chloroform. Cuéi ciing thu
duoc 4 loai cao (cao hexane, cao ethylacetat, cao chloroform, cao nuée) dé tach thanh

cac phan doan khac nhau.
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2.3.4.2. Tinhsach

— Sic ky cot thuong (CC)
Séc ky cot duoc thuc hién vai chat hap thy silicagel pha thuong ¢ ¢& hat 400 - 630
nm/mesh (Merck). Kich thuéc cot thay doi tir to dén nhé dé thu dugc chat c6 do tinh
sach cao.

— Sic ky 16p mong (TLC)
Sic ky 16p méng phén tich dugc thyuc hién trén ban mong trang sin DC-Alufolien 60
F254 (Merck 105715), d6 day 0,2 mm; RP18 F254s (Merck). Phat hién chat bang dén
tr ngoai ¢ hai budc song 254 nm va 368 nm; dung hoi Iot (12) hién mau nhitng chat
c6 trén ban mong hoic dung dung dich acid sunfuric (H2S04) 20% trong con phun
Ién ban mong rdi ho nong trén bép dién tir dén khi hién mau. Pén soi ban méng UV-
VIS GENESYS hai budc soéng 254nm va 368nm xuit xi tai Dic.

— Phuong phap két tinh
Phuong phap két tinh mau sau khi chay sic ki cot 1a bay hoi dung méi ¢ nhiét do
phong ddi véi mau c6 dung moi dé bay hoi. Mau khd bay dung méi s& két hop chénh
léch am biang céach két tinh & nhiét o thap 5-12°C trong tu lanh.

— Phuong phép xéac dinh c4u trdc phan tir.
CAu tric cua cac hop chat duoc khao sat nho su két hop cac phuong phap phéd cong
hudng tir hat nhan NMR.
Str dung 2 phé phan tich chinh 1a: phd cong hudng tir hat nhan TH-NMR va phé cong
huong tir hat nhan 13C-NMR. Ngoai ra, dé xac dinh chi tiét va chinh xéac can do tat
ca céc pho: phé DEPT, phé HMBC, phé HSQC, phé COSY, phé NOESY.
Pho cong huong tir hat nhan 1TH-NMR duge do trén may Bruker 500MHz, phd 13C-
NMR, DEPT, HMBC, HSQC, COSY va NOESY duogc do trén may Bruker 125 MHz
(Vién Hoa hoc, Vién Han lam Khoa hoc Cong nghé Viét Nam).
2.3.5. Xac dinh thanh phan hoat tinh tong (TFC, TTC, TFC)
2.3.5.1. Phwong phap xac dinh ham lwgng flavonoid
Nguyén tic: Ham luong flavonoid tong dugc xac dinh bang phuong phap UV-VIS
vé6i thube thir nhdm clorua dya theo cach lam cua (Nardini va Garaguso, 2018) c6 stra

d6i b6 sung. Flavonoid trong nam Van chi tao phic mau vang véi dung dich nhém
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clorua. Cuong d6 mau ty I¢ thuan véi ham lugng flavonoid dugc xac dinh ¢ budc
s6ng 510nm. Lam mau tring ddi chung bang nudc cat. Po thi duong chuan dugc
trinh bay ¢ PLC1.

2.3.5.2. Phwong phap xac dinh ham lwgng triterpene

Nguyén tic: Ham luong triterpene téng (TTC) dugc xac dinh bang dudng chuan acid
oleanolic, duoc biéu thi bang miligam oleanolic aicd twong duong/ gram chit kho
dira vao d6 hap thu do & budc séng 550 nm. Céch lam dua theo nhém tac gia (Chen
va ctv, 2007) ¢6 sira doi bo sung. P6 thi dudng chuan dugc trinh bay ¢ PLC2.
2.3.5.3. Phwong phap xac dinh ham lwgng polyphenols

Ham lwong polyphenols tong sb dugc xac dinh bang phuong phap UV-VIS véi thudc
thir Folin — Ciocalteu dya theo nhdm tac gia (Scroccarello va ctv, 2019) c6 stra doi.
Nguyén tic: Phuong phap nay dua trén kha nang phan ang véi cac hop chat phenolic
cua thude thir Folin — Ciocalteu cia hing Sigma My, 13 hdn hop mubi phic sodium
tungstene (Na;WO,) va sodium molybdate (NazMoOs) rat nhay ddi vai chat khi, nén
khi c6 mat hop chat phenolic trong méi trudng kiém nhe thi s& bi khir thanh hop chat
c6 mau xanh c6 d6 hap thu manh nhat & budc séng 765nm. Cuong do mau cua hdn
hop phan tng ty 16 thuan vai ndng do cac hop chat phenolic ¢é trong dich trich. Dung
acid gallic 1am chat chuan véi don vi tinh 1a gam GAE/g chat kho nam Van chi. o
thi duong chuan dugc trinh bay ¢ PLC3

2.3.5.4. T6i wu hoéa trong cong doan trich ly TPC, TFCvaTTC

Chuan bi mau: Mau nguyén liéu sau khi dugc xt ly pha mau & muyc 2.3.2 va lra chon
dung mai trich ly pht hop & muc 2.3.3.1. Sau d6 thyc hién ti uu hoa cong doan trich
ly.

Pé thyc hién qua trinh t6i uvu hoa chiing t6i thyc hién 3 budc.

Budc 1: Khao sat doc 1ap mot yéu td dé tim ra mic gisi han thap va mac gisi han cao
cua cac yéu td (Chen va ctv, 2007). Cac yéu té bao gdm Xi: nhiét 6, Xz: ty 18 dung
moi -nguyén liéu Xs: thoi gian, Xa: ndng d6 dung moi ethanol. Cac ham muyc tiéu Yi:
ham luong polyphenol tong, Y2: ham luong flavonoid tong, Ys: ham lugng triterpene

t6ng
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Buéc 2: Lua chon md hinh toan hoc Box-Bohnken dé thuc hién tdi wu hoa theo
phuong phap dap tng bé mat (RSM)(Box va Behnken, 1960). Str dung phan mém
JMP 10.0.0

Budc 3: Kiém chang thuc nghiém.

2.3.6. Thir hoat tinh sinh hec ciia cao chiét ethanol

Chudn bi mau: Dich sau khi trich ly vai cac thdng sé téi vu dugce c6 dic chan khdng
va sdy dong kho. Co dic chan khong, nhiét do co dic 45°C, 4p suat chan khong
200millibars. Say dong kho vai thiét bi Home Freeze Dryer Harvest Right™ ciia My.
Nhiét ¢6 1am lanh ban dau -35°C, thoi gian 1am lanh 9h; nhiét &6 nang nhiét téi da
50°C, thoi gian sdy tong cong 24h, ap suat chan khong sau thoi gian 1am lanh dat 6,5.
Do am cua bot sau khi sdy dat 1,3%.

2.3.6.1. Xac dinh kha ning khir goc tw do

Str dung phuong phap DPPH

Nguyén tac: Phuong phap DPPH la phuong phap dung thudc thir 1,1-diphenyl-2-
picrylhydrazyl, chat c6 kha nang khang oxy hoa sé& trung hoa géc DPPH bang cach
cho hydrogen Iam giam do hap thy tai budc séng cuc dai va 1am mat mau tim ban dau
cua dung dich, chuyén dan sang mau vang nhat. Ham lwong DPPH con lai trong dung
dich sau phan tng duoc xac dinh bang phuong phap so mau ¢ budc séng 517nm.
Phuong phap thuc hién dya vao nhém nghién cau (Akgul va ctv, 2017) c6 thay doi.

2.3.6.2. Xac dinh hoat tinh gay ddc va wc ché swr ting sinh té bao cia cao chiét.
Duya trén phuong phap MTT nham dé sang loc nhanh c6 hoat tinh gay doc hoic wc
su tang sinh té bao (L. Yang va ctv, 2017).

Nguyén tdc: gian tiép xac dinh hoat tinh cua chat thir qua kha niang &c ché enzyme
oxidoreductase phu thuoc NAD(P)H cua té bao. Enzyme trong ty thé nay xdc tac
phan tng khir thuéc nhuom tetrazolium MTT thanh dang formazan khdng hoa tan,
c6 mau tim, qua d6 c6 thé phan anh twong quan sé luong té bao dang phat trién khi
do budc séng A=540/720nm.

Thir trén 2 dong té bao ung thu gan Hep-G2 va ung thu ¢b tir cung HeLa. Té bao duoc
nudi cay o nhiét do 37°C, CO, 5% trong mdi trudng phil hop: DMEM (Dulbecco’s
Modified Eagle Medium), EMEM (Eagle’s Minium Essential Medium, Sigma-

34



Aldrich, My) hoic RPMI 1640 (ThermoFisher, Waltham, Dtc) c6 bd sung L-
glutamine 2mM, khang sinh (Penicillin+Stretomycin sulfate) va huyét thanh bé 5-
10%. Dich té bao sau d6 dugc nho Ién phién vi lwong 96 giéng (1,5x10° té bao/giéng),
sau d6 tién hanh thyuc hién u véi mau thir ¢ ddi nong do tir 100-6,25pg/ml, mdi néng
d6 duoc lap lai 3 1an. Ellipticine hoic Paclitaxel (Taxol) trong DMSO dugc dung lam
chat chuan duong tinh (+). San pham chuyén héa dang tinh thé formazan dugc hoa
tan trong dimethyl sulfoxide (DMSO, Sigma-Aldrich) va do mat d§ quang ¢
A=540/720nm trén thiét bi Infinite F50 (Tecan, Mannedorf, Thuy S§) (J. Zhang va
ctv, 2017).
Kha ning @c ché su ting sinh té bao ung thu & ndng d6 nhét dinh caa chat th tinh
theo % so véi d6i ching theo cong thuc:

Ty l¢é e ché té bao (%) = [1-(ODmau/ODidsi ching(-]X100%
Cac mau c6 biéu hién hoat tinh (% wc ché > 50%) dugc xac dinh co gia tri 1Cso (ug/ml
hodc pM) 1 néng d6 ctia mau thir ma tai d6 tc ché 50% sy sbng s6t cua té bao, sir
dung phan mém TableCuve AISN Sofware.
2.3.6.3.  Phwong phap phan tich vi sinh
Chuan bi mau: cao chiét ndm da duoc tdi vu hoa & muc 2.3.5.5 duoc dem ¢ dic chan
khéng ¢ nhiét d6 40°C.
Dua theo phuong phap ctia Hadacek va ctv. (2000) c6 thay doi (Hadacek va Greger,
2000).
2.3.6.3.1. Quy trinh
Mau: nong do 100mg/mL: can 0,1 g mau/ ImL DMSO 5%

Khuan lac cua cac gidng vi sinh vat (vsv) kiém dinh

| Chay:
5mL LB -’Vi Ighuén duoc nuoi
| 12-14 qgio cay bang moi truong
Pha lodng dich vsv dat Mc Farland 0,5 MHA. _ _
T - Nam Cano]|da glblcans
Trai dich vsv 1én MHA hay SDA dugc nuoi cay bang moi
al a1 \
I 14-16 gio truong SDA.

Nho 50pL mau vao cac giéng | Do vong khang vsv

Hinh 2.3. Quy trinh khang vsv
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2.3.6.3.2. Phwong phap chuin bi d§ duc chuin 0.5 McFarland

Pha 0,05mL dung dich BaCl..2H20 1% véi 9,95mL dung dich H2SO4 1%, do quang
& budc song 600nm, do duc dat chuan McFarland 0.5 k,i ODgoo = 0,08 — 0,1. Dich vi
sinh vat c6 cung do duc véi McFarland 0,5 s& ¢d mat do 1-3x108 CFU/mL (Hadacek
va Greger, 2000; Hannan, 2000).

2.3.6.3.3. Chuan bi dich huyén phu vi khuan kiém dinh

Cac chung vi sinh vat kiém dinh B. cereus ATCC 11778, C. albicans ATCC 26790,
E. coli ATCC 25922, E. faecalis ATCC 29212, L. monocytogenes ATCC 19111, K.
pneumonia ATCC 13883, S. aureus ATCC 25923, S. typhimurium ATCC 13311, P.
aeruginosa ATCC 27853 va V. parahaemolyticus ATCC 17802 dugc hoat hda trong
moi trudng LB. Dich nubi cay cua cac ching nay dugc pha lodng cho dén khi co do
duc twong tu d6 duc McFarland 0,5.

2.3.6.3.4. Khao sat so b hoat tinh cia cao chiét ethanol

Hoat tinh khang vi sinh vat ciia cao dugc danh gia boi phuong phap khuéch tan trén
dia thach vai 2 néng d6 10mg/mL va 100mg/mL. Dich vi sinh vat c¢6 do duc
McFarland 0,5 duoc trai déu 1én dia thach MHA d6i véi vi khuan hay SDA d6i voi
nam. Mdi I8 thach duoc nho 50uL cao véi cac ndng d6 khac nhau. Boi ching (+):
dia khang sinh Gentamicin (10pug). i ching (-): DMSO 5%. Cac dia da cay dugc o
24 gio, & 37°C. Quan sat vong khang vi sinh vat xung quanh giéng thach dé danh gia
so bo kha ning khang vi sinh vat cia cao véi cac chang vi sinh vat kiém dinh. Thi
nghiém duoc Iap lai 3 1an véi mdi chang vi sinh vat. Buong kinh ving @c ché duoc
do bang thudc do véi cong thac sau: A = D —d (Akyuz va ctv, 2010).

Trong d6: A: duong kinh ving tc ché

D: dudng kinh viing &c ché tir 2 diém d6i xting nhau trén duong tron di
qua tdm giéng thach

d: duong kinh giéng thach

2.3.6.3.5. Xac dinh nong dd wc ché toi thiéu (MIC) va nong dd diét khuan toi
thiéu (MBC) ciia dich cao chiét COEAO

Nong d6 trc ché téi thiéu (MIC) va ndng d6 diét khuan téi thiéu (MBC) dugc xéac dinh

dwa theo cach lam cua Hleba va ctv. (2014) c6 chinh sta. Dich cao chiét COEAO
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dugc hoa tan trong DMSO dén ndng do thip nhat c6 thé ¢c ché hay tiéu diét VSV ma
mudn kiém tra (Hleba va ctv, 2014; Wayne, 2011). Phuong phap dya vao sy thay doi
mau ctia chat chi thi resazurin 1a co s¢ dé xac dinh gia tri MIC va MBC (Ngan va ctv,
2012). Thi nghiém duoc tién hanh trén dia 96 giéng, trong mdi giéng c6 chia 50pl
cao chiét COEAO va 50pl dich vi khuan. Con giéng dbi ching trong d6 chira dich vi
khuan, méi truong nudi cidy va DMSO 10%. Cac giéng dugc u ¢ nhiét do 37°C. Sau
24 gid cho 20 pl dung dich thude thtr resazurin 0,01% vao mdi giéng. Lay 10 pl dich
& cac giéng khong d6i mau cho 1én dia méi truong LB va u trong 24 gio ¢ nhiét do
37°C @ xac dinh MBC. Piém xéac dinh ndng do uc ché tbi thiéu (MIC) la ndng do
mau thap nhat ma tai d6 mau xanh lam van con (cho thay khong c6 su phét trién)
hodc nong do pha lodng dau tién ma mau sac chuyén tir xanh lam sang hoi tim. Tat
ca cac thir nghiém duoc 13p lai ba lan.

2.3.6.4. Panh gia doc tinh dich chiét da dwoc tdi wu héa trén chudt

Chuan bi mau: cao chiét ndm da duoc tdi vu hoa & muc 2.3.5.5 duoc dem c¢d dic chan
khong & nhiét d6 40°C qua thiét bi ¢ quay chan khong IKA cia Puc.

2.3.6.4.1. Panh gia doc tinh cap

Panh gia doc tinh cap duogc thuc hién theo phuong phap Lorke, Miller va cong su
(Lorke, 1983; Miller va Tainter, 1944) c6 chinh sira. Quy trinh thir doc tinh cap tinh
trén chudt duoc tién hanh theo hudng dan 423 (2002) caa OECD va huéng dan thir
nghiém tién 1am sang va 1am sang thudc dong y, thudc tir dugc lidu theo quyét dinh
s6 141/QD-K2DT ngay 27/10/2015 cta Cuc trudng Cuc Khoa hoc Cong nghé va Pao
tao, BO Y té, Viét Nam.

Thir nghiém trén chudt Swiss albino va sip xép thanh 5 nhém, mdi nhém 6 con.
Nhitng con chudt d6i ching duoc cho uéng nude loc (10 ml/kg/trong luong co thé)
(Iserhienrhien va Okolie, 2020), 4 nhém con lai duoc uéng cao CoAEO véi liéu lan
luot 12 1000, 3000, 5000 va 7000 mg/kg thé trong (Saleem va ctv, 2017; Tsai va ctv,
2020). Nudc loc va thudc thir duge dua vao da day chudt bang kim cong dau tu, cho
udng lién tuc trong mot ngay (Kouadio va ctv, 2014). Chudt duoc in thirc dn vién
nhan tao danh cho dong vt gam nham - San pham Pilmico feeds (Pilmico Animal

Nutrition JointStock Company). Tt ca chuét sau khi uéng thao dugc dugc phép tiép
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can ty do véi thirc an va nudc udng. Viéc quan sat cac dau hiéu nhidm doc duoc thuc
hién lién tuc 1, 2 va 4 gio sau khi diéu tri va dinh Ky trong 24 gio dau tién. Ty 1€ tir
vong va cé4c phat hién trong phong thi nghiém bao gdom su thay d6i vé mau siac cua
da, mat, mang nhay dwoc ghi lai trong vong 4 gio dau tién. Trong 7 ngay tiép theo,
quan sat tu thé co thé, chuyén dong, ding, nam, chan dong, sy hap thu, con dau, phan
trng cham, phan xa di lai, hanh vi (tiét nuéc bot, hén mé), bat ky thwong tich hoic
bénh tat nao, ty & tir vong v.v. dugc tién hanh quan sat mot lan/ngay trong 14 ngay
va dugc ghi lai can than. Ngoai ra, ché do an udng ciing duoc quan sat va ghi chép
(Pal va Mishra, 2019). Hang ngay trong hai tuan sau khi diéu tri duoc quan sat lién
tuc va ghi chép dy du. Nhirng thay d6i vé trong luong co thé, huyét hoc, sinh hoa
mau, phan tich nudc tiéu, trong lugng co quan tuong ddi, md hoc co quan da duoc
ghi nhan trong thoi gian thir nghiém. Theo dbi tinh trang chung cua chudt dén hét
ngay tha 14 sau khi uong thuéc thir 1an dau. Vao ngay thi 15, tat ca cac con vat duoc
gay mé bang hdn hop thubc an than Xylazil:Ketamil:NaCl theo ty 1¢ 2:3:3 (XKN-
2:3:3), voi lidu 1.67uL, cac mau mau, mau md cua tim, gan, than, la lach, tuyén tc
duoc thu nhan va giri dén co s& xét nghiém dé phan tich va doc két qua. Cac khuyén
nghi duoc tuan theo vé sb luong va gidi tinh cua dong vat duoc sir dung (Olaya va
ctv, 2010).

2.3.6.4.2. Panh gia doc tinh ban méan tinh

Quy trinh thtr doc tinh ban man tinh trén chudt duoc tién hanh theo huéng dan 408
(2018) cua to chuc Hop tac va Phat trien Kinh té (OECD) vé thir nghiém hoa chat
(Kim va ctv, 2008), huéng dan cua té chuc Y té Thé gisi (WHO) (Organization,
2000) va Huéng dan tha nghiém tién 1am sang va 1am sang thudce déng y, thudc tir
dugc lieu theo quyét dinh s6 141/QD-K2PT ngay 27/10/2015 cua Cuc truong Cuc
Khoa hoc Céng nghé va Pao tao, Bo Y té, Viét Nam (OECD, 2001a). Nghién ciu
ban man tinh véi cac lidu uéng cao CoAEO dugc lap lai hang ngay trong 90 ngay. 30
con chudt dugc phan phdi ngau nhién thanh 5 nhdm (6 con/nhém). Mi nhém nhan
duoc lidu ubng cao CoAEO twong tng 1a 100, 200, 300 va 400 mg/kg w.b, nhom dbi
chang nhan nudc loc (5 ml /kg w.b) (Chen va ctv, 2018). Tat ca dong vat dugc can

khi bat dau diéu tri va mdi tuan mot lan. Cac phép do mirc tiéu thu thirc pham va nudc
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udng da duoc thuc hién hang tuan. Bat ky dau hiéu nhidm doc va tir vong ciing duoc
ghi hang ngay trong suét thoi gian nghién ciu (Park va ctv, 2014). Vao cubi cudc thir
nghiém (ngdy tha 90), tat ca nhitng con chudt déu duoc gdy mé khi hit phai
chloroform. Mau mau duoc thu thap bang cach liy mau duéi, chira vao ng EDTA,
dng lay huyét thanh va ng NaF (xét nghiém huyét hoc va sinh hda). Sau khi 1dy mau,
nhitng con vat da bi gdy mé va phau thuat, noi tang cua chung da bi ¢ 1ap. Tim, gan,
than, 14 lach va tuyén trc da duoc cat bo, can dé xac dinh trong luong ndi tang twong
d6i va dugc kiém tra vi mo bat ky ton thwong tong thé ndo. Trong luong co quan
tuong ddi cla cac co quan bi cat bo di duoc xac dinh. Tim, gan, than, 14 lach va tuyén
trc sau d6 duoc ¢6 dinh trong dung dich dém formaldehyde 10% dé kiém tra mé hoc
(Pongri va Igbe, 2017).

2.3.7. Nghién ciu tng dung tao san pham bt theo phwong phap say phun
2.3.7.1. Chuan bi dich chiét say phun

Chuan bj cao chiét: Dich chiét nAim d3 duoc tdi wu héa & muc 2.3.5.5 duge dem ¢
dic chan khong & nhiét do 40°C qua thiét bi cd quay chan khéng IKA cua Buc dé thu
dugc cao chiét c6 ham luong chat tan (Bx) 8%. Sau dé dinh mirc va b sung chat
mang gom hdn hop (maltodextrin: gum arabic: gelatin). Mau truéc khi sy phun dugc
dong hoa va xac dinh ham luong TPC, TFC, TTA va kha nang khir goc ty do RSA.
Do nhét cua dich sy phun & nhiét d6 28°C, spindles sb 6, tbc do quay spindles 100
vong/phut, d6 nhét dich 1,72cP duge do bai thiét bi Brookfield (model DIGITAL DV
— 11 Ultra Rheometer) cua My.

2.3.7.2. Khao sat anh hwéng cia ty 1& hdn hep chat mang dén dé nhét dich say
phun, hiéu suat thu hdi bat, 46 am bt va thoi gian hoa tan caa san pham bét.
Muc dich cua khao sat nay dé tim ra ty 1& phdi tron hdn hop cac chat mang
(maltodextrin:gum arabic:gelatin) pht hop cho qué trinh say phun dich trich Iy naim
Coriolopsis aspera.

Dua vao nghién ciru cia nhdm tac gia Rajabi va ctv. (2015) dé lua chon ty Ié cac chat
maltodextrin, gum arabic va gelatin dé siy phun (Rajabi va ctv, 2015). Ching tdi trién

khai céc ty 18 1an can dé khao sat.
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Ty 18 cac chat mang khao sat: 88:11:1; 90:9:1; 92:7:1; 94:5:1 dua trén co so 1a thay
d6i ham luong maltodextrin va gum arabic. Va ty 1& 94:4:2; 94:3:3; 94:2:4; 94:1:5
dwa trén co s ¢d dinh ham lwong maltodextrin, thay d6i gum arabic va gelatin. Dich
dem siy c6 ham lwong chat mang 20%. Dich trich ly nAm c6 ham lugng chat tan 4%.
Ham muc tiéu 12 d6 nhét (cP), hiéu suat thu hoi bot (%), ¢6 am caa bot sau sdy (%),
thoi gian (phat) hoa tan bot sau sy phun. Trong d6 hiéu suat thu hdi bot duoc tinh
theo phan tram hao hut chat kho trudc va sau qué trinh say.

Hiéu suat thu hoi bot (%) hay hiéu suat vi bao dugc tinh theo cong thuc:

Tong ham lwong bot khé thu duoc L
= - —— — x100 (Roccia va ctv,
Tong ham lwgng chat khé dem say

% Hiéu suat thu hdi bot =

2014)
2.3.7.3. Toi wu héa qua trinh say phun
Chat mang Ia hdn hop maltodextrin: gum arabic:gelatin phéi theo ty 1¢ da dugc khao
sat & muc 2.3.7.2.
Budc 1: Khao sat yéu té doc lap dé tim muc gisi han trén va muc giéi han dudi cia
cac yéu td nhu Xi: nhiét d6 dau vao ( °C ), Xo: ham lugng chat mang (%), Xs: luu
luong nap liéu (phat) anh huong dén ham muc tiéu Ya: hiéu suét (%), Ya: do am bot
(%), Y3: kha nang khang oxy hoa (mgVitC/g).
Buéc 2: Lua chon mé hinh todn hoc Box-Bohnken dé thuc hién téi wu hoa theo
phuong phap dap ung bé mat (RSM). St dung phan mém JMP 10.0.0 dé phan tich
da liéu.
Budc 3: Kiém chang thuc nghiém.
2.3.7.4.  Panh gia mdt sb chi tiéu caa bot CoEAO hoa tan
2.3.7.4.1. Ty trong caa bt CoEAO
Ty trong cua bot duoc tinh theo cong thuc

d=P/P1
Trong d6: d 1a ty trong cua bot COEAO, P khéi lugng riéng cua bot, P1 khdi lwong

riéng cua nudc
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2.3.7.4.2. Kha nang hoa tan bot trong nwéc

Kha ning hoa tan ctia bot say phun dua theo céch tinh caa (Behboudi va ctv, 2013)
c6 stra d6i. Mot gram bot duoc thém vao S0mL nudc cat va ding may khuay tir (Ika
GmbH, D) tai 892 vong / phut str dung ca tir 2 mmx7mm. Xac dinh thoi gian hoa
tan.

2.3.7.4.3. Kha ning thAm wét caa bt

Tham sb nay duogc tinh dua theo phuong phép cua Freudig va ctv. (1999) ¢ thay doi.
Cho 1g bot COEAO vao phéu thay tinh d6 tir trén cao vao 100ml nuéc cat duoc chira
trong cb¢ (250ml) & nhiét do phong. Sau d6, doi toan bo khéi lugng bot chim ¢ dudi
mat nudc va ghi lai thoi gian (gidy).

2.3.7.4.4. Hinh dang cia bot CoEAO hoa tan

Xac dinh hinh dang ctua bot CoEAO theo phuong phap chup SEM

2.3.7.5. Xac dinh thai gian bio quan san pham bét say phun

Str dung md hinh Q10 theo cach lam cua nhom tac gia (Minh va ctv, 2013).

Thong sb thi nghiém:

-Kiém tra kha ning khir goc tr do RSA va TTC khi bit dau, sau 1 ngay, 2 ngay, ...
vv cho dén khi RSA va TTC giam > 80% so véi bét dau ¢ nhiét do 50°C, 60°C dé xéac
dinh thoi gian bao quan thuc su.

Théng sb ¢cé dinh:

- Bao quan nhiét do: 50°C, 60°C.

- D6 4m cua moi trudng cb dinh 85%.

- Pong goi: mau duoc dong goi trong thi PE (kich thudc 4cmx6,5¢m) c6 ziplock day
phang ¢ ghép mi va bao bai tdi PE Ién (kich thudc 15cmx 20cm) c6 ziplock ddy
phang.

Ham muc tiéu:

- Kha ning khtr g6c tu do RSA (%), ham lugng triterpene tong TTC (%).

Ap dung phuong trinh ctia Labuza da phat trién F,= flelAg 10

Trong d6: f11a thoi gian giita cac lan kiém tra ¢ nhiét d6 cao hon, £2 ¢ nhiét do thap

hon va "A" I su khéc biét vé& d6 C gitra hai nhiét do trén.
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2.4.  Phwong phap xit Iy s6 liéu
Str dung phan mém GMP10.0.0 dé thiét ké thi nghiém téi wu hoa theo phwong phap
dap tng bé mit.
Str dung phan mém Statgraphics Centurion XV dé phan tich phuong sai (Anova)
va do léch chuan.

Str dung phan mém Microsoft Excel dé vé& d6 thi.
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Chuwong 3: KET QUA VA THAO LUAN
3.1. K&étqua xir ly miu
Két qua thuc hién khao sat so bo cac phuong phap xir Iy mau
Phwong phap siéu am:
Theo két qua thi nghiém & Bang 3.1 khao sat thong sé cong suat siéu &m xu Iy mau.
Nhan thay véi cong suat siéu am 375W, ham luong trich ly TPC, TFC, TTC va RSA
cao nhat va khi ting cong suét siéu 4m 1én cao hon 375W thi nhan thiy ham luong
c4c chat chiét nhu TPC, TFC, TTC khong c6 dau hiéu tang 1én. Diéu d6 cho thay
cdng suit siéu am c6 anh huong dén qué trinh trich ly cac chat hoat tinh sinh hoc. Két
qua ndy phu hop voi nghién ciu caa Chavan va ctv. (2013) trén dbi twong nam
Trametes orientalis (Chavan va ctv, 2013).

Bang 3.1. Két qua khao sat cong suat siéu am xir Iy mau nam nguyén liéu

Cong suat siéu am (W)

Chi
tieu Mo 150 225 300 375 450 525
TPCT 1,12 2.60 270 281 313 314 3,15
+0,01° +0,01°  +0,01° =+0,01¢ +0,01¢ +0,03¢ +0,01°
TFC? 0,15 0,18 021 023 026 027 0,27
+0,012  +0,01°  +0,02¢ +0,01¢ +0.02¢ +0.01¢ +0,01°
TTC® 0,11 0,36 048 0,49 054 054 055
+0,022  +0,01°  +0,01¢ +0,01° +0,01¢ +0,02¢ +0,01¢
RSA* 0,37 1,52 161 1,68 171 171 1,71

+0,022  +0,05° +0,01° +0,01° +0,03¢ +0,01¢ +0,01¢

e Céc gié tri dugc the hién = SD cua 3 Ian lap lai, cac chir cai khéc nhau (a,b,c,d,e) trong
cung mét hang cho thay su khac biét c6 y nghia vé mat thong ké vai p < 0,05.

¢ 'TPC: mgGAE/gDW, >TFC: mgQE/gDW, *TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g
DW.

Theo két qua thi nghiém & Bang 3.2 khao sat thong sé thoi gian siéu am mau nam
nguyén liéu cho thay thoi gian siéu &m mau trong 30 phat, sau do trich ly thu duoc
céc chét chiét c6 hoat tinh sinh hoc TPC, TFC, TTC va RSA cao nhat. Nhung khi
tang thoi gian siéu am trén 35 phat thi ham luong cac chat chiét va RSA khong thay
tang thém. Nhu vay cho thay thoi gian siéu am nguyén liéu nam c6 anh hudng dén
ham luong céc chat chiét trong dich chiét trong nAm Coriolopsis aspera. Két qua nay
phU hop véi nghién ciu cua Chavan va ctv. (2013) trén ddi twong nam Trametes

orientalis. Trong hai thi nghiém trén da lya chon duoc mau xu Iy M1 c6 théng sb
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cong suat siéu am 375W va thoi gian siéu am 30 phut s& cho ham lugng cac chat chiét
c6 hoat tinh sinh hoc TPC, TFC, TTC va RSA cao nhét.

Bang 3. 2. Khao sét thoi gian siéu am xi Iy mau nim nguyén liéu

Chi Thoi gian siéu am (phat)
tiéu

Mo 5 10 15 20 25 30 35
TPC! 1,19 2,12 2,13 2,26 2,31 3,35 3,41 3,42
+0,022 +0,01° +0,01® +0,01¢ +0,04¢ +0,01¢ 0,037 +0,02
TFC?> 0,08 0,12 0,26 0,26 0,26 0,27 0,30 0,30
+0,012 +0.02® +0,02¢ +0,01° +0,01° +0,01° +0,01¢ =+0,02¢
TTC® 0,17 0,31 0,54 0,54 0,55 0,59 0,66 0,66
+0,022 +0.01° +0,01°¢ 4+0,01¢ +0,02¢ +0,02¢ +0,02f +0,01f
RSA* 0,40 1,58 1,71 2,28 2,37 2,38 2,43 2,44
+0,022 +0.01° +0,03° +0,02¢ +0,02¢ +0,01° =+0,02f +0,02
o Cacgiétri duoc the hign + SD cua 3 1an I3p lai, céc chir cai khac nhau (a,b,c,d.e,f,g) trong
cung mot hang cho thay su khac biét c6 ¥ nghia vé mat thong ké vai p < 0,05.
o 'TPC: mgGAE/gDW, >TFC: mgQE/gDW, *TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g
DW.

Phuwong phap vi song:

Theo két qua & Bang 3.3 khao sat thong s6 cong suat vi song xir Iy mau nam nguyén
licu cho thay cong suat vi song 130W sé trich ly ham lugng céc chét hoat tinh cao.
Khi ting cong suit vi séng cao hon 130W thi thay ham luong céc chat trich ly khong
tang va c6 dau hiéu 6n dinh. Piéu d6 cho thay cong suat vi séng c6 anh hudéng nhiéu
dén qua trinh trich ly cac chat hoat tinh sinh hoc. Két qua trén phi hop véi nghién
ctu cua Maeng va ctv. (2017) va Chan va ctv. (2014) (Chan va ctv, 2014; Maeng va
ctv, 2017).

Bang 3. 3. Két qua khao sat cong suat vi song xir Iy mau nim nguyén liéu

Chi tiéu Cong suat vi séng (W)

xéc dinh Mo 110 120 130 140

TPCL 112 173 1,96 2.08 210
+0,012 +0,03 +0,02¢  +0,01¢ 0,01

TEC? 0,05 0,19 0,24 0,27 0,28
+0,012 +0,02b +0.01°  +0,02¢ 0,01

TTC? 0,11 0,39 0,47 0,57 0,59
+0,022 +0,02b +0,03° 40,030 0,01

RSA* 0,37 1,89 2,02 210 218

+0,02° +0,04° +0,01°  +0,02¢ +0,02¢
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o Cac gia tri dugc thé hién + SD cua 3 Ian 1ap lai, céc chit cai khac nhau (a,b,c,d) trong
cung mét hang cho thay su khac biét c6 y nghia vé mit thong ké véi p < 0,05.

¢ 'TPC: mgGAE/gDW, TFC: mgQE/gDW, 3TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g
DW.

Theo két qua khao sét thoi gian vi song xt Iy mau nam nguyén liéu ¢ Bang 3.4 cho
thdy trong thoi gian 15 phiit ham lugng cac chét hoat tinh sinh hoc va RSA cao nhat
va khi tang thoi gian thuc hién vi song thi ham luong cac chat hoat tinh sinh hoc 6n
dinh khong ting nira. Piéu d6 cho thay thoi gian vi s6ng c6 anh hudong dén ham lwong
c4c chat chiét c6 hoat tinh sinh hoc va RSA trong nam. Két qua nay pht hop vai cong
trinh nghién cau cua Jing va ctv. (2010) trén nam Ganoderma lucidum (Jing va ctv,
2010). Trong hai thi nghiém trén da lya chon duoc mau xu ly M2 véi céc thong sb
nhu cong suat vi song 130W va thoi gian vi song 15 phuit.

Bang 3. 4. Két qua khao sét thai gian vi sng xa Iy mau nim nguyén liéu

C Thoi gian vi song (phut)

hi tiéu

xdedinh -y, 5 10 15 20 25

TPC! 1,13 2,0 2,08 3,17 3,17 3,19
10,042 +0,01°  +0,01¢  +0,01¢ +0,03¢ +0,02¢

TFC? 0,06 0,19 0,27 0,29 0,29 0,30
10,018 +0,01°  #0,02¢  +0,01° +0,01°¢ +0,02¢

TTC® 0,12 0,46 0,57 0,66 0,66 0,67
10,022 +0,01°  #0,03¢  +0,02¢ +0,01¢ +0,01¢

RSA* 0,38 1,65 2,10 2,21 2,21 2,22
40,032 +0,01°  +0,02¢  +0,01¢ +0,02¢ +0,01¢

o Céc gia trj dugc thé hién + SD cua 3 Ian 13p lai, cac chit cai khéc nhau (a,b,c,d) trong
cung mat hang cho thay sy khac biét co y nghia vé mat thong ké véi p < 0,05.
¢ 'TPC: mgGAE/gDW, >TFC: mgQE/gDW, *TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g

DW.

Phwong phdp dun nwéc nong:

Theo két qua thi nghiém ¢ Bang 3.5 khao sat thong sé nhiét d6 dun dé xir Iy mau cho
thay & nhiét ¢6 100°C cho duoc ham lugng céc chat hoat tinh sinh hoc va RSA cao
nhét. Khi ting nhiét d6 hon 100°C thi ham lwong cac chét hoat tinh sinh hoc va RSA
6n dinh khong tang nita. Pidu d6 cho thay nhiét do xtr Iy mau c6 anh huong dén qué
trinh trich ly. Két qua nay phi hop véi nghién ctu caa Wang va ctv. (2014) trén dbi

tugng nAm van chi Trametes robiniophila (Wang va ctv, 2014).
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Bang 3. 5. Két qua khao sat nhiét d6 dun pha mau nim nguyén liéu

Chi tiéu Nhiét do dun (°C)
xac dinh
Mo 70 80 90 100
TPC! 1,12 1,55 1,66 1,81 2,08
+0,012 +0,01® +0,01° +0,02¢ +0,01¢
TFC? 0,05 0,08 0,12 0,16 0,19
+0,012 +0,01®  +0,01° +0,01¢ +0,02¢
TTC3 0,11 0,23 0,31 0,31 0,36
+0,022 +0,01° +0,02¢ +0,01¢ +0,01¢
RSA* 0,37 1,04 1,14 1,28 1,34

+0,02° +0,02°  +0,01° +0,02¢ +0,02°

e Céc gia tri dugc the hién + SD cua 3 1an lap lai, céc chix cai khac nhau (a,b,c,d.e) trong
cung mét hang cho thay su khac biét c6 y nghia vé mit thong ké véi p < 0,05.
¢ 'TPC: mgGAE/gDW, °TFC: mgQE/gDW, 3TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g

DW.

Theo két qua ¢ Bang 3.6 khao sét thoi gian dun pha mau nam nguyén liéu cho thay
thoi gian 15 phut cho dugc két qua ham lugng cac chat hoat tinh sinh hoc va RSA
cao nhat. Khi ting thoi gian nita thi ham lwong céc chat chiét va RSA 6n dinh. Diéu
d6 cho thay thoi gian dun mau c6 anh hudng ti qué trinh trich Iy ham lwong cc chat
hoat tinh sinh hoc va RSA. Két qua nay phu hop véi nghién ciru cua Salamatullah va
ctv. (2021) (Salamatullah va ctv, 2021). Trong hai thi nghiém trén chon duwoc mau xir
ly M3 véi cac thong s6 nhu nhiét do dun 100°C va thoi gian 15 pht.

Bang 3. 6. Két qua khao sat thoi gian dun pha mau xir Iy mau nim nguyén liéu

Chi tiéu Thoi gian dun mau (pht)
xac dinh
Mo 5 10 15 20
TPC! 1,13 1,43 2,08 2,35 2,37
+0,042 +0,01° +0,02¢ +0,01¢ +0,01¢
TFC? 0,06 0,09 0,19 0,24 0,25
+0,012 +0,02° +0,01¢% +0,02° +0,01°
TTC® 0,12 0,24 0,34 0,38 0,39
+0,022 +0,02° +0,01¢ +0,01° +0,01°
RSA* 0,38 1,20 1,34 1,51 1,52

+0,03? +0,01° +0,01° +0,01° +0,02°

o Céc gia tri duoc thé hign + SD cua 3 Ian Iap lai, cac chix céi khac nhau (a,b,c,d) trong
cung mot hang cho thay sy khac biét c6 y nghia vé mat thong ké vai p < 0,05.
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¢ ITPC: mgGAE/gDW, 2TFC: mgQE/gDW, 3TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g
DW.

Phwong phdp két hop hoa hec va siéu am:

Theo két qua thi nghiém & Bang 3.7 khao sat théng sé ndng do6 NaOH xt ly mau nim
nguyén liéu cho thiy & nong do NaOH 5%, dich trich ly nguyén liéu c6 ham luong
chat hoat tinh sinh hoc cao nhat. Khi ting nong do NaOH cao hon 5% thi ham luong
c4c chét trich ly 6n dinh khéng ting thém. Didu d6 cho thdy rang nong do NaOH c6
anh huong dén qué trinh xir Iy mau, dan dén qu4 trinh 1y ly thay doi. Két qua nay phu
hop voi nghién ctu cua Ospina Alvarez va ctv. (2014) trén ddi tuong nam
Ganoderma lucidum (Ospina Alvarez va ctv, 2014).

Bang 3. 7. Két qua khao sat nong 6 NaOH (%) xa ly mau nam nguyén liéu

Chi tiéu Nong d6 NaOH (%)
xac dinh
Mo 3 5 7 9
TPC! 1,19 2,19 2,48 2,49 2,49
+0,022  +0,01°  +0,01° +0,01° +0,02°
TFC? 0,08 0,16 0,21 0,22 0,22
+0,012  +0,01° 0,02 +0,02° +0,01°
TTC? 0,17 0,53 0,88 0,89 0,90
+0,02¢  +0,01°  +0,02° +0,02° +0,02°
RSA* 0,40 1,23 2,15 2,15 2,16
+0,022  +0,01°  +0,01° +0,02° +0,02°

e Céc gia trj dugc the hién = SD cua 3 1an I3p lai, cAc chit cai khac nhau (a,b,c) trong cling
mot hang cho thay sy khac biét co ¥ nghia vé mat thong ké vai p < 0,05.

¢ 'TPC: mgGAE/gDW, >TFC: mgQE/gDW, *TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g
DW.

Theo két qua thi nghiém o Bang 3.8 khao sét thoi gian siéu am sau khi stir dung NaOH
xtr Iy mau nam nguyén liéu cho thay thoi gian siéu am 15 phat ham luong cac chat
hoat tinh sinh hoc trich ly cao nhét. Khi ting thoi gian 1én 20 phut thi ham luong cac
chat chiét 6n dinh khong ting nira. Két qua nay phl hop vai nghién cia Chavan va
ctv. (2013 va Benito-Roman va ctv. (2013) (Benito-Roman va ctv, 2013). Trong hai
thi nghiém trén chon dugc mau xu Iy M4 véi céc thong sé nhu nong d6 NaOH 5%

va thoi gian siéu &m 15 phat.
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Bang 3. 8. Két qua khao st thoi gian siéu am sau khi sir dung NaOH xtr ly mau
nam nguyén liéu

Chi tiéu Thoi gian siéu @m (phat)
xac dinh
Mo 5 10 15 20
TPC! 1,19 2,12 2,22 2,48 2,49
+0,022 +0,03° +0,02¢ +0,01¢ +0,01¢
TFC? 0,08 0,11 0,17 0,21 0,22
+0,012 +0,01° +0,02¢ +0,01¢ +0,01¢
TTC3 0,17 0,22 0,61 0,88 0,89
0,022 +0,02° +0,01°¢ +0,02¢ +0,01¢
RSA* 0,40 1,29 1,46 2,15 2,15
+0,022 +0,01° +0,02¢ +0,02¢ +0,01¢

o Cac gia tri dugc thé hién + SD cua 3 Ian 1ap lai, céc chit cai khac nhau (a,b,c,d) trong
cung mot hang cho thay su khac biét cé ¥ nghia vé mat thong ké vai p < 0,05.

o 'TPC: mgGAE/gDW, >TFC: mgQE/gDW, *TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g
DW.

Phwong phdp két hop nito Iéng va siéu am:

Theo két qua thi nghiém & Bang 3.9 vé khao sat thong sé ty 1& nito 10ng so v&i ndm
nguyeén liéu cho thay voi ty 18 6:1 hidu qua xu Iy mau tot va thu ham luong cac chat
hoat tinh sinh hoc va RSA cao. Khi ting ty 18 1én 8:1 thi thay ham lwong cac chat
chiét 6n dinh khong ting nita. Piéu d6 cho thay ty 18 nito 16ng so vai nguyén ligu c6
anh huong dén ham luong cac chat chiét va RSA. Két qua nay phi hop vai nhan dinh
cua Macrae va Elspeth. (2007) vé ty 1& nito so v6i nguyén liéu (Macrae va Elspeth,
2007).

Bang 3. 9. Két qua khao sét ty 18 nito 16ng voi ndm nguyén lidu

Chi tiéu Ty 1€ nito : nguyén li¢u (w:w)
xac dinh
Mo 2:1 4:1 6:1 8:1
TPC! 1,13 2,43 3,59 4,69 4,72
+0,042 +0,02° +0,01°¢ +0,02¢ +0,01¢
TFC? 0,06 0,39 0,61 0,88 0,89
+0,018 +0,01° +0,03¢ +0,01¢ +0,01¢
TTC? 0,12 0,56 0,82 1,18 1,19
+0,022 +0,01° +0,02¢ +0,01¢ +0,01¢
RSA* 0,38 2,96 3,18 3,48 3,49
+0,032 +0,02° +0,02¢ +0,01¢ +0,01¢
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o Cac gia tri dugc thé hién + SD cua 3 Ian 1ap lai, céc chit cai khac nhau (a,b,c,d) trong
cung mét hang cho thay su khac biét c6 y nghia vé mit thong ké véi p < 0,05.

¢ 'TPC: mgGAE/gDW, TFC: mgQE/gDW, 3TTC: mgOAE/gDW, “RSA: ug acid ascorbic/g
DW.

Theo két qua thi nghiém ¢ Bang 3.10 vé khao sét thoi gian siéu am sau khi xu 1y nito
long cho thay siéu 4am trong 15 phat ham lwgng cac chat hoat tinh sinh hoc va RSA
cao nhat va 6n dinh khi thoi gian siéu &m ¢ 20 phut. Diéu d6 cho thay rang thoi gian
siéu &m cua mau sau khi xu 1y nito 10ng c6 anh hudng dén qua trinh trich ly cac chat
hoat tinh sinh hoc va RSA. Két qua nay phu hop véi nghién cizu cua Zheng va ctv.
(2014) trén ddi tugng 1a nam Trametes orientalis (Zheng va ctv, 2014). Trong hai thi
nghiém trén chon duoc mau xu ly M5 véi cac thdng sé nhu ty 1& nito 1ong so véi

nguyén liéu 6:1 va thoi gian siéu am 15 phut.

Bang 3. 10. Két qua khao sét thoi gian siéu am sau khi xt 1y nito 160ng nim nguyén

liéu
Chi tiéu Thoi gian siéu am (phat)
xac dinh
Mo 5 10 15 20
TPC! 1,13 3,10 4,01 4,69 4,71
+0,042 +0,02° +0,01°¢ +0,02¢ +0,01¢
TFC? 0,06 0,38 0,64 0,88 0,87
+0,012 +0,01° +0,02° +0,01¢ +0,01¢
TTC® 0,12 0,60 0,96 1,28 1,29
+0,022 +0.02° +0,01° +0,01¢ +0,01¢
RSA* 0,38 2,91 3,24 3,48 3,48
+0,032 +0,02° +0,02¢ +0,01¢ +0,02¢

o Cac gia tri dugc thé hién + SD cua 3 lan I3p lai, céc chir cai khéc nhau (a,b,c,d) trong
cung mét hang cho thay su khac biét c6 y nghia vé mit thong ké véi p < 0,05.

¢ 'TPC: mgGAE/gDW, >TFC: mgQE/gDW, 3TTC: mgOAE/gDW, *RSA: ug acid ascorbic/g
DW.

Theo két qua thong ké & PLF2 & cac mau Mo, M1, M2, M3, M4, M5 cho thdy mau
M5 dich trich ly cac chat chiét TPC, TFC, TTC va RSA cao hon mau dbi chung va
c4c mau khac. Con mau Mo chua xir Iy thi cho két qua thap nhat. Tur két qua chup
SEM & Hinh 3.1 cho thy cac mau c6 xir ly siéu &m M1, ¢6 xt ly vi séng M2, xir ly
nhiét 46 dun s6i M3, xtr Iy hda chat NaOH va siéu am M4 so véi mau khdng xir 1y dé
d6i ching MO thi khong thay c6 su pha v té bao md cua sg to nam. Con d6i véi mau

6 xtr Iy nito 16ng va siéu 4m dé hd trg pha v té bao M5 thi thay ty 1 soi to ndm bi
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phé& v& nhiéu hon so véi mau ddi ching Mo va cac mau thi nghiém khac. Khi cho
nito 16ng vao mau nguyén liéu c6 d6 am khoang 6% thi luong nudc ¢6 trong té bao
soi nam s& bj dong d4 va dudi tac dung nghién s& 1am pha v& dé dang té bao sg nim
sau d6 cong véi tac dung siéu 4m lam ting té bao bi pha v&. Diéu d6 dan dén lam
tang hiéu qua trich ly cac thanh phan c6 hoat tinh trong nguyén liéu nam Coriolopsis
aspera ciia mau M5. Cho t6i hién nay chwa thay béo cdo nghién ctru vé phuong phap
pha v& té bao md nam Coriolopsis aspera. Nhung bén canh d6 ¢6 mot sé cong trinh
nghién cau cua Fu va ctv. (2009) pha v& bao tir caa nam Ganoderma lucidum cho
thay bao tir mubn dugc pha va thi can p suét cao tir 30-35MPa tir 2-4 gid (Fu va ctv,
2009). Diéu dé co6 thé nhan dinh rang két qua xir Iy mau M35 dat hiéu qua cao di véi

CAC Soi to naAm.
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Hinh 3. 1. Soi té bao nam van chi Coriolopsis aspera qua chup SEM
3.2.  Diéu kién trich ly
3.2.1. Anh hwéng loai dung mai dé trich ly cac hep chéat c6 HTSH
Mau nguyén liéu sau khi duogc xir Iy pha mau (MS5) da duge dem nghién ciru khao sat
anh huong loai dung méi trich ly cac hop chit c6 hoat tinh sinh hoc.
Theo két qua phan tich ¢ Bang 3.11 khao st anh huang cac loai dung moi dén cac
chat hoat tinh sinh hoc cho thiy véi 3 loai dung mdi aceton, methanol, ethanol thi s&
trich ly ham lwgng TPC, TFC véi ham lwong cao va kha ning chéng oxy héa RSA
cao. Két qua nay phu hop vai nghién ciru ciia Arya va ctv. (2022) (Arya va ctv, 2022).

Con riéng ddi véi ham lugng TTC thi 2 dung méi methanol va ethanol trich ly véi
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ham lugng cao. Két qua nay tuong ddi phi hop véi két qua nghién ctu cua Abugria
va ctv. (2013) trén ddi twong nam van chi Trametes versicolor. Muc dich huéng téi
trich ly ham luong TTC cao, it doc hai va c6 thé ting dung an toan trong linh vuc thyuc
pham do d6 lra chon dung moéi ethanol dé trich ly céc hoat chit sinh hoc nhu TPC,
TFC, TTC la phu hop .

Bang 3. 11. Két qua khao sat anh huong cac loai dung méi dén cac chat hoat tinh
sinh hoc (HTSH)

Loai dung moi
Ham muc tiéu Aceton Methanol Ethanol
TPC 6,70+0,30°2 7,23+0,14° 7,34+0,23°
(mg GAE/gDW)
TFC 1,34+0,028 1,42+0,04° 1,48+0,01°
(mg QE/gDW)
TTC 1,75+0,012 2,10+0,03° 2,13+0,04b
(mg OAE/gDW)
RSA (ug acid 4,01+0,072 5,62+0,12° 5,83+0,11°

ascorbic/ g DW)
Céc gia tri duoc thé hi¢n + SD cua 3 lan lap lai, CéC‘Chﬁf cai }(héc nhau (a,b) trong
cung mét hang cho thay su khac biét c6 ¥ nghia vé mat thong ké vai p < 0,05.

3.2.2. Toi wu héa trong cong doan trich ly TPC, TFC va TTC.

3.2.2.1. Thinghiém mat yéu t6

Thuc nghiém mot yéu té doc lap dé tim muc trén va mie dudi caa thdng sé nhiét do,
ty 1é dung moi vai nguyén liéu, thoi gian va ndng 6 dung mai trich ly. Sau dé thuc

hién phuong phap dap tng bé mat dé t6i wu héa cac yéu té va ham muyc tiéu.

e Anh huéng nhiét d trich ly dén ham lwong TPC, TFC, TTC
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Hinh 3. 2. Anh huong nhiét do dén ham luong TPC, TFC, TTC

Két qua duoc biéu dién dudi dang trung binh + SD (n = 3), cé4c chit cai khac nhau (a,b,c,d)
trong cuing chi tiéu cho thay co su khac biét c6 ¥ nghia vé mit thong ké véi p < 0,05.

Nhan xét & Hinh 3.2 anh huang nhiét do dén ham lugng TPC, TFC, TTC trich ly cho
thiy ham luong TPC va TFC cao & nhiét do trich ly 40°C va sau d6 c6 dau hiéu giam
xudng dén nhiét do trich ly 60°C. Nguyén nhan do hop chat polyphenol va flavonoid
nhay cam véi nhiét do, trong khi d6 d6i véi ham lwong TTC thi ¢6 dau hiéu ting la
do TTC kha ning chiu nhiét cao hon so véi hop chat phenolic. Két qua nay phu hop
vé6i nghién ctiru cta Yim va ctv. (2012) vé trich ly ham lwong TPC trén nam phé g
Pleurotus porrigens (Yim va ctv, 2012). Pé lya chon nhiét do cho thi nghiém ké tiép,
ching toi chon nhiét d6 40°C dé khao sat véi ly do giam ning lwong xir Iy, han ché
giam ham luong cac hoat chat ty nhién va bay hoi dung moi trich ly.

e Anh hudng ty Ié dung méi vai nguyén liéu dén ham lugng TPC, TFC, TTC
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Hinh 3. 3. Anh hudng ty Ié dung mdi so vai nguyén liéu dén ham lugng
’ o TPC, TFC, TTC trich ly
Ket qua dugc bieu dien dudi dang trung binh + SD (n = 3), cac chix cai khac nhau (a,b,c,d)
trong cung chi tiéu cho thay c6 su khac biét c6 ¥ nghia vé mat thong ké vai p < 0,05.

Nhan xét & Hinh 3.3 anh huong ty I¢ dung mai so véi nguyén li¢u dén ham lugng

TPC, TFC, TTC trich ly I1a khi tang ty 1& dung méi vai nguyén liéu dén 60-1 thi ham
lugng TPC dat gia tri cao nhat. Con riéng dbi véi ham lugng TFC va TTC trich ly ¢
ty 1é dung méi so va&i nguyén liéu tir 50-1 thi dat gia tri cao nhat. Béu d6 c6 thé giai
thich ty 1é dung mai véi nguyén liéu ¢ anh huéng dén ham lugng trich ly céc chat
polyphenol tong sd, flavonoid tong sb va triterpene tong so. Khi lwong dung méi trich
ly nhiéu thi c6 su chénh Iéch gradien nong d6 céc hop chét tu nhién c6 trong nam van
chi s& khéch tan vao dung mai, theo nhan dinh cia Mandal va ctv. (2010) thi ty I¢
dung mdi va nguyén lidu thich hop s& kich thich 1am tang toc do truyén khdi, néu ty
16 thap s& lam giam toc do truyén khéi con cao qué thi s& 1am 1ang phi dung mdi va
s€ c6 cong doan c¢6 dac ¢ cong doan phia sau (Mandal va ctv, 2010; Shen va ctv,
2020). Két qua nay phu hop vai cdng trinh nghién cau cua Bach va ctv. (2019) trén
d6i tugng 1a nAm Agaricus bisporus véi dung méi trich ly 13 ethanol (Bach va ctv,
2019). Trong truong hop ty 1& dung méi véi nguyén liéu tir 50-1 dén 70-1 ham luong
TFC va TTC khong thay doi ¢ thé 1a do mét s6 nguyén nhan nhu sau: trudng hop
thir nhat 1a cac hop chat trich ly dat trang thai can bang vé ndng do, truong hop thir
hai |2 thoi gian trich ly chwa du. Chinh vi vay khao sat s anh huong caa yéu to thoi

gian va chon ty 1& dung mai véi nguyén liéu 50-1 cho lan khao sét tiép theo.
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Hinh 3. 4. Anh hudng cua thoi gian dén ham lugng TPC, TFC, TTC

Két qua duoc biéu dién dudi dang trung binh + SD (n = 3), céc chit cai khac nhau (a,b,c,d)
trong cing chi tiéu cho thay co su khac biét c6 ¥ nghia vé mit thong ké véi p < 0,05.

Nhan xét & Hinh 3.4 anh huong cua thoi gian dén ham lwong TPC, TFC, TTC, cho
thay trong thoi gian 8 gio trich ly ham lugng TPC, TFC va TTC cao nhat va sau 8 gid
thi ham lwong céc chat chiét khong ting thém. Nguyén nhan Ia trudc thoi gian 8 giod
trich ly thi cac chat chiét van con dich chuyén tir trong nguyén liéu nhung sau thoi
gian 8 gio céac chat polyphenol tong, flavonoid tong va triterpene tong khdng tan vao
dung méi thém nira. Diéu nay phu hop voi nhan dinh ciia Yang va ctv. (2009) rang
c4c chat hoat tinh néu trich ly trong thoi gian ngan thi ham lwong cac chat chiét c6
trong nguyén liéu tan vao dung mai it, can phai ¢ thém thoi gian dé cac chat chiét
hoa tan vao trong dung dich (Yang va ctv, 2009; Yim va ctv, 2012). Do d6 chon thoi
gian 8 gio dé tiép tuc thi nghiém ké tiép dé xem sy anh hudng cia nong do ethanol
dén qué trinh trich ly cac hop chat.

e Anh huéng nong dé dung méi dén ham luong TPC, TFC, TTC
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Hinh 3. 5. Anh huéng nong do dung mdi dén ham lugng TPC, TFC va TTC

Két qua duoc biéu dién dudi dang trung binh + SD (n = 3), céc chit cai khac nhau (a,b,c,d)
trong cuing chi tiéu cho thay c6 sy khac biét c6 ¥ nghia vé mit thong ké véi p < 0,05.

Nhan xét & Hinh 3.5 cho thay anh huong cia nong do dung moéi ethanol dén ham
lugng TPC, TFC va TTC. Ham lugng c&c chat chiét ting cao nhat & nong do dung
moi tir 80-90%. Piéu nay co thé giai thich rang cac chét chiét trong ndm c6 do hoa
tan trong dung méi c6 do phan cuc khac nhau khi thay d6i ndng d6 dung méi. Po hoa
tan s& giam khi dat dén nong do chat hoa tan bao hoa. Két qua nay phu hop vai nghién
ctru caa Shen va ctv. (2020) trich ly TTC trén d6i twong la nim linh chi Ganoderma
Lucidum (Shen va ctv, 2020). Tur két qua khao sat mot yéu to trén, da chon duogc gia
tri mac trung tdm cua cac yéu té anh hudong dén ham luong trich ly caa cac hop chat
tu nhién TPC, TFC va TTC dé tién hanh thuc hién tdi uvu héa theo phuwong phéap dap
rng bé mat nhu nhiét do trich ly tir 30-50°C, ty Ié dung méi véi nguyén liéu 40:1 dén
60:1, thoi gian tir 6-10 gid, ndng d6 dung méi tir 70-90%.

3.2.2.2. Toi wu héa thiét ké theo md hinh Box Behnken (BBD)

Dua trén két qua caa cac thi nghiém mot yéu té doc 1ap, lua chon md hinh BBD, chon
mo hinh da thirc bac hai véi 27 nghiém thie dé téi wu hoa bon bién doc 1ap, bao gom
X1: nhiét d6, Xz: ty 16 dung mdi-nguyén liéu Xa: thoi gian, Xa: ndng do dung moi

ethanol va 4 bién phu thuoc Y1: ham luong polyphenol tong, Y2: ham lwgng flavonoid
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t6ng, Y3: ham lugng triterpene tong, Ya: kha ning khang oxy héa theo phwong phap
dap tng bé mat (RSM). Str dung phan mém JMP 10.0.0 dé phan tich dix liéu.
Bang 3. 12. Ma tran thuc nghiém véi md hinh thiét ké BBD

Nghiém M4 Yéu tb Ham muc tiéu
thac héda X1 Xo X3 Xu Y1 Y2 Y3 Y4
1 0—0+ 40 40 8 90 6,642 0,838 1,827 3,127

0+0— 40 60 8 70 6,716 0977 1,627 3,218
3 +00—- 50 50 8 70 5972 0914 1,969 3,108
4 —0+0 30 50 10 80 5,396 0,779 1,308 3,012
5 0000 40 50 8 80 7,076 1,295 2,078 3,989
6 00+— 40 50 10 70 7,031 1,021 1,788 3,986
y
8
9

0-0— 40 40 8 70 7,806 0,956 1,796 4,258

—00+ 30 50 8 90 5,297 0,739 1,865 3,012

—+00 30 60 8 80 5,387 0,786 2,006 3,108
10 00— 40 50 6 70 6,078 0,857 1,787 3,254
11 +—00 50 40 8 80 6,518 0,925 1,865 3,581
12 ++00 50 60 8 80 7,109 1,019 1,707 3,478
13 0000 40 50 8 80 8,127 1,388 2,114 4,865
14 00—+ 40 50 6 90 6,946 0,927 1,649 3,021
15 0++0 40 60 10 80 8,109 1,196 2,047 4,634
16 —-0-0 30 50 6 80 5,171 0,706 1,606 3,002
17 +0+0 50 50 10 80 7,729 1,106 1,727 4,167

18 0000 40 50 8 80 8,169 1,304 1,988 4,892
19 00++ 40 50 10 90 7,967 1,048 1,205 4,023
20 —00 30 40 8 80 5272 0.788 1,327 3,076
21 0—+0 40 40 10 80 6,267 0,821 1,144 3,871
22 —00— 30 50 8 70 4,983 0,776 1,327 2,986
23 0+-0 40 60 6 80 6,896 0,784 1,606 3,875
24 0—0 40 40 6 80 6,346 0,711 1,687 3,321
25 +00+ 50 50 8 90 7,764 1125 1,084 4,321
26 0+0+ 40 60 8 90 8,138 1,119 1,897 4,923
27 +0-0 50 50 6 80 6,212 1,027 1,406 3,832
Ghi chd: Xq: nhiét do (°C), Xa: ty I& dung moi so véi nguyen ligu

Xa: thoi gian (gio), Xa: nong do dung mai ethanol (%)

Y1: ham lugng polyphenol tong (mg GAE/g dw)

Y2: ham lugng flavonoid tong (mg QE/g dw)

Y3: ham lugng triterpene tong (mg OAE/g dw)

Ys: kha nang khang oxy hoéa (ugVit C/g dw))
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e Phan tich théng ké va mé hinh thich hop:
Y1=7,72+0,82X1+0,29X2+0,44X3+0,31X4-1,31X12 -0,26X22-0,45X32-0,30X42
+0,12X1X2+0,32X1X3 +0,37 X1X4+0,32X2X3+0,65X2X4+0,12X3Xs (1)
Phuong trinh Y1 rat gon:

Y1=7,72+0,82X1+0,29X2+0,44X3+0,31X4-1,31X:2 -0,26X22-0,45X32-0,30X42
+0,65X2X4 (1°)

Trong phuong trinh (1) Y1 1a ham luong polyphenol tong va Xi: nhiét do, Xz: ty 18
dung moi-nguyén liéu Xs: thoi gian, X4: nong do dung mdi. Két qua phan tich thong
ké R?=0,9158 ( > 8) chap nhan duoc (Lundstedt va ctv, 1998), R%aqg= 0,8177 cho
thidy muc do tin cdy cao cua cac gia tri thir nghiém va mac do tuong quan giira cac
gia tri quan sat va du doan cao, thong sé do do nhiéu > 4 (Adeq precision= 10,248)
cho thay tin hiéu day du va mong muén (Zheng va ctv, 2014). M6 hinh nay c6 thé
duogc st dung dé diéu huéng khdng gian thiét ké. Gia tri F cia mo hinh ¢6 ¥ nghia
Vi p < 0,001, con 16i khong twong thich thi khong dang ké va khong co ¥ nghia thong
ké véi p > 0,05 1a phii hop. Piéu d6 chung té mod hinh lya chon rat phi hop. C6 thé
thay rang cac hé sé X1, Xi? ¢6 anh huong rat nhiéu (p < 0,001). Hé s6 Xz ¢ anh
huéng nhiéu (p < 0,01). Céc hé s6 Xz, Xa, X2Xa, X3 ¢6 anh hudng khéng nhiéu (p <
0,05). Con lai hé s6 X1Xz, X1X3, X2X3, X1Xa, X3X4 khong c6 anh huong (p > 0,05).

Y2=1,33+0,13X1+0,070X2+0,080X3+0,025X4-0,25X12-0,22X52-0,21X32-0,17X 42
+0,024 X1 X2+1,500E-0,03X1X3+0,062X1X4+0,075X>X3+0,065X2X4-0,011X3Xs (2)
Phuong trinh Y2 rat gon:

Y2=1,33+0,13X1+0,070X+0,080X3 -0,25X12-0,22X72-0,21X32-0,17X42 (2°)
Trong phuong trinh (2) Y2 la ham lugng flavonoid tong va Xi: nhiét do, Xo: ty 18
dung mdi-nguyén lidu Xs: thoi gian, Xa: ndng d6 dung mdi. Két qua phan tich thong
ké R?=0,9321, R%gqj= 0,8529, cho thay mirc do tin cay cao cua c4c gié tri tha nghiém
va muc do tuong quan giira CAc gia tri quan sat va du doan cao, thdng sé do d6 nhidu
> 4 (Adeq precision=13,115 ) cho thay tin hiéu day di va mong mudn. Gia tri F caa
md hinh ¢6 y nghia véi p < 0,001, con 15i khong twong thich thi khong dang ké va
khong co ¥ nghia thong ké vai p > 0,05 1a mong mudn. Didu d6 chimng té rang mo

hinh ya chon rat phu hop. C6 thé thay rang cac hé s6 X1, Xi2, X22, Xa?, X42 ¢6 anh
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hudng rat nhiéu (p < 0,001). Hé s6 Xz, X3 ¢6 anh hudong nhiéu (p < 0,01). Con lai cac
hé 56 Xa, X1 X2, X1 X3, X2X3, X1Xa, X2Xa, X3X4 khdng 6 anh huong (p > 0,05).
Y3=2,07+0,027X1+0,10X-0,043X3-0,064X4-0,27X12-0,11X>2-0,30X32-0,20X42
-0,21X1X2+0,15X1 X3-0,36 X1X4+0,25 X2 X3+0,060 X2X4-0,11 X3X4 (3)
Phuong trinh Y3 rat gon:
Y3=2,07-0,27X12-0,30X32 -0,20X42-0,21X1 X2 +0,25 X2 X3 (3°)
Trong phuong trinh (3) Y2 ham lwong triterpene tong va Xi: nhiét 4o, Xz: ty 1é dung
moi-nguyeén lidu Xs: thoi gian, Xa: ndng do dung moi. Két qua phan tich thong ké
R2 = 0,8561, R2agj= 0,6883, cho thiy mirc do tin cay cao cua céc gia tri thir nghiém
va muc do twong quan giira CAC gia tri quan sat va dy doan cao, thdng sé do d6 nhidu
> 4 (Adeq precision=7,787 ) cho thay tin hi¢u day du va mong mudn. Gia tri F caa
mé hinh c6 ¥ nghia véi p < 0,01, con 18i khong twong thich thi khong dang ké va
khong c6 ¥ nghia thong ké véi p > 0,05 1a mong mudn. Piéu d6 chitng téa mo hinh
lwa chon phil hop. C6 thé thiy riang cac hé s6 Xi2, Xs? ¢6 anh hudng nhiéu (p < 0,01).
Hé s6 X1X2, X2X3, X42 ¢O anh huong (p < 0,05). Con lai cac hé sb X1, Xa, X3, Xa,
X1X3, X1Xa, X2Xa, X3Xa, X22khdng ¢é anh huéng (p > 0,05).
Y4 =4,52+0,36 X1+0,17X2+0,28X3+0,13X4-0,77X12-0,29X22-0,35X32-0,45X 42
-0,034X1X2+0,081 X1 X3+0,30X1X4+0,052X2X3+0,71X>X4+0,068 X3X4 (4)
Phuong trinh Y4 rat gon:
Y =4,52+0,36 X1+0,28X3-0,77X12-0,35X32-0,45X42 +0,71X,X4 (4°)
Trong phuong trinh (4) Y4 kha ning khtr gé¢ tu do va Xi: nhiét 4o, Xz: ty 18 dung
moi-nguyeén liéu Xs: thoi gian, X4: ndng d6 dung moi. Két qua phan tich thong ké R?
0,8418, R?aq= 0,6573, cho thdy mirc d6 tin ciy cao cua c4c gié tri thir nghiém va muc
d6 twong quan cao gitra CAC gia tri quan sat va dy doan, thong sé do do nhidu > 4
(Adeq precision=7,139 ) cho thay tin hiéu ddy da va mong mudn. Gia tri F cia mo
hinh ¢ ¥ nghia véi p < 0,01, con 15i khong twong thich thi khong dang ké va khdng
¢6 ¥ nghia théng ké vai p > 0,05 1a mong mudn. Piéu d6 chang téa mé hinh lya chon
phu hop. C6 thé thy rang cac hé sé Xi2 ¢d anh huong rat nhiéu (p < 0,001). Hé sb
X1, X2X4 ¢6 anh huang nhiéu (p < 0,01). Céc hé sb Xa, Xa2, X42 ¢6 anh huong khdng
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nhiéu (p < 0,05). Con lai hé s6 Xz, Xa, X1 X2, X1X3, X2X3, X1 X4, X3X4, X22 khong c6
anh huong (p > 0,05).

e Tbiwu hoa cac diéu kién trich ly
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RSA s0.00
X = A: Nhiet do
Y = B: Ty le dm:ngl

Actual Factors
C: Thoi gian = 8.01 00
D: Nong do dm = 85.42

B Tyledning

DPPH
DPPH

a5.00 |

40.00

AI Nhietdo

(d) (d)

Hinh 3. 6. B thi bé mat dap tng 3D va dudng dong mac 2D cua ham muc tiéu Yi.4
véi anh huéng cac bién doc 1ap Xi-4

Nhan xét trén d6 thi 3D cua cac Hinh 3.6 (a,b,c,d) cho thiy cac gia tri TPC, TFC,

TTC va RSA c6 gié tri cuc tri, do d6 c6 thé tim duoc gia tri toi wu cta cac gia tri do.

Bén canh d6 cho thay su

Theo duong dong mirc Hinh 3.6 (a’, b’,¢’,d’) cho thay duoc xu hudng. Khi nhiét do

trich ly tang trén 50°C thi ham luong cac chat hoat tinh sinh hoc TPC, TFC, TTC c6

dau hiéu giam va dong thoi kha nang chéng oxy héa RSA ciing giam theo.
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Hinh 3. 7. Két qua du doan
Két qua du doan ti vu hoa dugc thuc hién trén phan mém JMP trong Hinh 3.7 cho
thiy thong sé cua 4 yéu té lan luot 1a nhiét do trich ly 40°C, ty 1¢ dung mdi ethanol
véi nguyén liéu 53:1, thoi gian trich ly 8,04 gio, nong do ethanol 79,6% thi cho ham
muc tiéu twong tng TPC 7,8407 mg GAE/g DW, TFC 1,3307 mgQE/g DW, TTC
2,0843 mgOAE/g DW, RSA 4,5940 pgVitC/g DW.
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e Kiém ching thuc nghiém
Bang 3. 13. Kiém ching thuc nghiém

Ham Gia tr Gia tri Gia tri P-value
muc tiéu du doan thuc nghiém
TPC(mg GAE/g DW) 7,84072 7,8832+0,18442 0,7102
TFC(mgQE/g DW) 1,3307° 1,3521+0,0150° 0,3621
TTC(mgOAE/g DW) 2,0843°¢ 2,0900+0,0139°¢ 0,5180
RSA(ugVitC/g DW) 4,5940¢ 4,5832+0,0455¢ 0,7040

o Str dung :[réc nghiém t-test v6i do tin cay 95%
Nhirng so6 liéu trong cung mot hang c6 cac chir ci (a,b,c,d) khéc nhau 1a khac nhau va nguoc lai.

Két qua kiém chtng d6i & Bang 3.13 cho thay véi cac ham muc tiéu hoan toan gidng
v6i két qua du doan. Piéu d6 c6 nghia 1a cac gia tri du doan phi hop Véi cac gia tri

to1 uu.

Dich chiét ethanol tir nAm Coriolopsis aspera di dugc t6i uu hoa trich ly duoc ma
hoa la dich chiét COAEO. Trong thanh phan dich chiét COAEO c6 chtra cac chat TPC,
TFC, TTC cao va hoat tinh chdng oxy hoa cao. Dich chiét COAEO dugc ¢ dic chan
khong tao ra cao CoAEO sau d6 dem di tinh sach hop chat dé xac dinh thém thanh
phan chat chua dugc phét hién trong phan tich LC-MS.

3.3.  Pinh tinh thanh phan hoat tinh sinh hoc

Tir két qua Bang 3.14 dinh tinh hop chét thir cap trong cao chiét nam van chi cho thay
trong thanh phan dich cao chiét ethanol ciia nam van chi Coriolopsis aspera c6 chaa
c4c chat chuyén héa bac 2 nhiéu nhu nhom chét phenolic, tannin, alkaloid, terpenoid,
va steroid. Con nhém chat flavonoid va saponin & mac trung binh chi ¢6 nhém chat
coumarin 1a cho két qua it. Két qua nghién ctu pht hop véi nhém tac gia Fakoya va
ctv. (2012) trén loai nim van chi Coriolopsis gallica (Fakoya va Folarin Oloketuyi,
2012) va nim van chi Trametes versicolor, Trametes gibbosa (T. Appiah va ctv,
2017; Leliebre va ctv, 2015).
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Bang 3. 14. Dinh tinh hop chit thir cp trong cao chiét nim van chi

Chét chuyén hoa tha cdp  Nhan xét két qua

Phenolic
Tannin
Flavonoid
Coumarin
Alkaloid
Terpenoid
Steroid
Saponin

+++
+++
++
+
+++
+++
+++
++

(+) c6 it, (++) trung binh, (+++) c6 nhiéu

3.4. Phan lap va tinh sach hgp chat tir cao COAEO

Tur cao chiét tong ethanol tong thuc hién tach chiét long long véi cac loai dung moi

ting dan d6 phan cuc nhu hexane, chloroform, ethyl acetate, nuéc. Thu duoc 4 loai

cao nhu cao hexane, cao chloroform, cao ethylacetate va cao nuéc.

Qua so dd tach chit trong phu luc PLD10 tir 2 cao chiét ethyl acetate va cao nudc da

tach duoc 9 chat sach trong d6 co tir cao chiét cao ethyl acetate thu dugc hop chat

trametenolic B (1), cerevisterol (2), ergosterol (3), ergosterol peroxit (4). Tir cao nude

thu dugc hop chét trans- p-hydroxycoumaric acid (5), methyl ferulat (6), methyl (2-

hidroxyphenyl) acetat (7), umbelliferone (8), 8-hydroxy-3,4-dimethylisocoumarin

(9). Cau truc cua cac hop chat duoc xac dinh bang cac phuong phap pho hién dai

trong PLD.
Bang 3. 15. Hop chét tha cap dugc phan lap

STT Hop chat thir cip Cao
1 Trametenolic B ethyl acetate
2 Cerevisterol ethyl acetate
3 Ergosterol ethyl acetate
4 Ergosterol peroxit ethyl acetate
5 Trans- p-hydroxycoumaric acid nudc
6 Methyl ferulat nudc
7 Methyl (2-hidroxyphenyl) acetat nudc
8 Umbelliferone nude
9 8-hydroxy-3,4-dimethylisocoumarin nuoc
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Trong Bang 3.15 hop chit thi cdp duoc phan 1ap, ¢d 9 chit sach trén da duoc tinh
sach va xac dinh tén. Trong d6 c6 1 chat thuoc nhom triterpene (trametenolic B), 3
chit thuéc nhom steroid (cerevisterol, ergosterol, ergosterol peroxit) va 5 chit con lai
thudc phenolic (trans- p-hydroxycoumaric acid, methyl ferulat, methyl (2-
hidroxyphenyl) acetat, umbelliferone, 8-hydroxy-3,4-dimethylisocoumarin). Tat ca
cac chit trén dang bot c6 mau tring. Theo nghién ctru cia Ma va ctv.(2013) thi
trametenolic B, ergosterol, ergosterol peroxit c6 tinh khang viém, trc ché té bao ung
thu manh va chong oxy hoa cao c6 thé duoc ing dung trong san xuat thuc phiam bo
sung & nhiéu dang khac nhau nhu dang udng, dang bot hoa tan hay vién nén (Ma va
ctv, 2013).

3.5. Hoat tinh sinh hoc tir cao CoOAEO

3.5.1. Xac dinh kha ning khir géc tw do

Két qua phan tich & Bang 3.16 kha nang khir goc tu do ciia cao COAEOQ, cho thay
trong thanh phan cua dich cao chiét ethanol caa ndm Coriolopsis aspera chira nhiéu
chat cd hoat tinh sinh hoc cao c6 kha ning chéng oxy héa manh. Két qua nay phu
hop véi két qua nghién ciru cia Kamiyama va cong su. (2013) trén déi twong nam
van chi Trametes versicolor trén dung méi acetone (kha ning khir goc tu do 50,9%)
va trén dung moi methanol (33,9%)(Kamiyama va ctv, 2013). Trong dich chiét dung
moi phan cuc cac chat hoa tan trong nguyén liéu nam cha yéu 1a cac hop chét phenolic
c6 kha nang khir géc tu do cao. Nhan dinh nay phu hop véi nhdém tac gia Yamag va
ctv. (2006) (Yamag va Bilgili, 2006).
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Bang 3. 16. Kha nang khir gc tu do caa cao COAEO

Ki hicu mau Kha nang trung hoa Nong d6 dau thir ICso
i goc tu do (SC,%) nghiém (mg/ml)  (mg/mL)

Chung (+) [Acid 93,82 +2,95 0,035 0,019
ascorbic]
Ching (-) 0,0 -
[DPPH/EtOH +
DMSO]
Cao CoAEO 68,212 +3,23 0,1 0,064

3.5.2. Xiac dinh hoat tinh gy ddc va ¢ ché té bao ung thw ciia cao COAEO
Theo nhan dinh cua Hobbs va ctv. (2004) nim van chi c6 kha niang &c ché té bao ung
thu nhu két qua & Bang 3.17 cho thay dich chiét ethanol ciia nam van chi Coriolopsis
aspera c6 kha ning wc ché té bao ung thu. Két qua nay phd hop véi nghién ctu cua
Knezevi¢ va ctv. (2015) trén 3 loai nam van chi Trametes versicolor, Trametes
hirsuta, Trametes gibbosa va nghién ciru caa Milovanovic va ctv. (2015) trén nim
van chi Trametes hirsuta (N Milovanovic va ctv, 2015). Ham lugng TTC trong cao
chiét c6 kha nang wc ché qua trinh tdng hop DNA trong giai doan phan bao cua té
bao ung thu gan va ung thu ¢d tir cung (Chang va ctv, 2006; M. Zhou va ctv, 2021).
Mt khéc trong dich cao chiét c6 chira ham luong TTC c6 kha ning uc ché enzyme
kinase C kich hoat 1am gia ting té bao ung thu gan va ung thu ¢6 tir cung (Lin va ctv,
2003; M. Zhou va ctv, 2021).

Bang 3. 17. Kha ning ¢ ché té bao ung thu cd tir cung (Hela) va té bao ung thu
gan (Hep-G2) cua cao CoOAEO

‘ Té bao Hela Té bao Hep-G2
Ki hiéu Nong do Tyle y 16 tic ché
mau thr ; uc che 1Cso té bao I1Cs0
cao nhat te bao (%)
(%)
Chung (-) 0,1% 0 - 0 -
[DMSQ]
Chung (+)
[Ellipticine] 5ug/ml 89,6+24  3,63uM 81,2+16 3,98uM
88,6
Cao CoOAEO  150ug/ml 67,7+4,1 98,3ug/ml 69,4+3,2 pg/mi

ICs0: nong do tai d6 e ché 50% té bao ung thu.
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3.5.3. Hoat tinh khang vi sinh vat ciia cao CoOAEO

Dich pha lodng cao ¢ néng d6 10mg/mL khong c6 kha ning khang véi 10 chung vi
khuan kiém dinh véi mat dé nudi ciy khoang 108CFU/mL. Tuy nhién khi khao sat
dich cao pha lodng ¢ néng d6 100mg/mL véi cac chang vi khuan kiém dinh ¢ nong
d6 twong tu, cao chiét COAEO thé hién hoat tinh khang khuan manh duoc thé hién ¢
Bang 3.18 véi 5 chang V. parahaemolyticus ATCC 17802, L. monocytogenes ATCC
19111, B. cereus ATCC 11778, S. aureus ATCC 25923, E. faecalis ATCC 29212 c6
duong kinh vong khang khuan lan Iuot 12 0,82+0,02cm; 0,75+0,03cm; 0,52+0,02cm;
0,25+0,05cm; 0,40+0,06cm. Véi cac chang con lai thé hién hoat tinh khang khuan
yéu voi duong kinh vong khang khuan tir 0,02-0,05cm. Két qua nay phu hop véi két
qua nghién ctru cua Melappa va ctv. (2015) trén nam van chi Trametes ochracea va
nghién ciu cua Bains va ctv. (2020) cua dich cao chiét methanol trén d6i tugng nam
Trametes versicolor cé chira ham Iugng TPC va TFC cao (Adongbede va ctv, 2019;
Akgul va ctv, 2021; Bains va Chawla, 2020). Trong thanh phan cua cao COAEO c6
chira ham lugng TPC, TFC va TTC cao do d6 phu hop vai két qua nghién ciu. Doi
vé6i nhitng dang thuc pham st dung 1au va khi sir dung khdng ham néng lai thi d& bi
nhiém vi khuan B. cereus loai nay thudng sé& tiét ra doc té trong thuc pham va gay
ngd doc 1én nguoi st dung (Dietrich va ctv, 2021). E. faecalis 1a cau khuan duong
rudt néu phat trién trong dudng rudt nhiéu c6 thé gay ra cac bénh nhiém tring cho
ngudi, nhu viém ndi thm mac, nhiém triing trong 6 bung, viém mé té bao cé thé gay
bénh ung thu dai truc trang (Almeida de va ctv, 2018). L. monocytogenes la mét tac
nhan gay bénh cho nguoi thong qua dudng thuc pham gy nén ra bénh Listeriosis la
mét loai bénh nhiém tring c6 thé dan dén tir vong ¢ nguoi (Carlton va ctv, 2005).

S. aureus tu cau khuan vang cé thé co trong thuc pham va gay bénh nhiém tring ¢
nguoi (Alexander va Hudson, 2001). V. parahaemolyticus gay bénh viém ruot khi

ngudi dn nhirng thuc pham c6 nhidm no (Ritchie va ctv, 2012).
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Bang 3. 18. buong kinh vong tron khang vi sinh vat caa cao CoOAEO

Chang VSV DK vong Chang VSV DK vong
khang (cm) khéang (cm)

B. cereus (G+) 0,52+0,02 K. pneumoniae 0,02

C. albican 0,05+0,03  S. aureus (G+) 0,25+0,05

E. coli 0,02 S. typhimurium 0,02

E. faecalis (G+) 0,40+0,06  P. aeruginosa 0,03+0,02

L. monocytogenes 0,75%0,03 V. parahaemolyticus 0,82+0,02

(G+) (G-)

Bang 3. 19. Nong do wc ché toi thieu (MIC) va nong do diét khuan t6i thiéu (MBC)
cua cao chiet CoOAEO

Nong d6 tc ché VSV
i Gia
Mau tri B, E. L. S. V.
cereus faecalis monocytogenes aureus parahaemolyticus

Cao MIC 2,5 2,5 5,0 5,0 2,5
CoEAO MBC 2,5 3,5 7,0 7,0 3,5
(mg/ml)
Gentamicin MIC 0,2 0,2 0,4 0,2 0,2
( pg/ml) MBC 0,2 0,6 0,6 0,3 0,3

Két qua Bang 3.19 cho thay nong d6 wc ché tdi thiéu cua dich cao chiét COEAO cao
hon dich cao chiét methanol cia nam van chi Trametes versicolor (Hleba va ctv,
2014). Kha ning khang vsv cao chiét COEAO so véi khang sinh thuong mai

Gentamicin van thap hon.
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L. monocytogenes

K. pneumoniae

A: ndéng d6 mau - 100mg/mL

S. aureus

S. typhimurium

V. parahaemolyticus

B: nong d6 mau -10mg/mL
(+) Gentamicin (10pg) (-): DMSO 5%
Hinh 3. 8. Khang vi sinh vat cua cao CoOAEO

Theo két qua nghién ciu ciia Ga va ctv. (2011) thi dich chiét cua cao methanol cua
nidm van chi Trametes gibbosa c6 hoat tinh ¢ ché nhiéu VSV cao hon so véi dich
chiét cao COAEOQ. Nhin chung kha niang khang VSV cua cao CoOAEO kh4 tét dé tao
san pham c6 kha nang tc ché mot sé VSV gay hai cho sirc khoe.

3.6.  Danh gia dgc tinh dich cao CoAEO trén chugt

3.6.1. Pac tinh cap

3.6.1.1. Kiém tra thé chat

Bang 3.20. Cac phan tng hanh vi va ngoai hinh chung cua chudt dugc diéu tri bang
CoAEO trong khao sat doc tinh cap tinh trén chuot sau 14 ngay

Quansat | Nhom kiém | 1000 mg/kg | 3000 mg/kg | 5000 mg/kg | 7000 mg/kg
soat

Nhiét do Binh Binh Binh Binh Binh
thuong thuong thuong thuong thuong
(36,5 - (36,5 - (36,5 - (36,5 - (36,5 -
3800C) 380C) 3800C) 3800C) 3800C)

Thay d6i Khong thay | Khong thay | Khong thay | Khong thay | Khong thay

lan da doi doi doi doi doi

Thay doi Khéng thay | Khong thay | Khong thay | Khéng thay | Khong thay

mau mit | doi doi doi doi doi
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Voc dang | Binh Binh Binh Binh Binh
chung thuong thuong thuong thuong thuong
Bénh tiéu | Khong Khong Khong Khdng Khong
chay hién dién hién dién hién dién hién dién hién dién
HO6n mé Khdng Khdng Khéng Khdng Khéng
hién dién hién dién hién dién hién dién hién dién
Buon ngu | Khéng Khong Khong Khdng Khong
hién dién hién dién hién dién hién dién hién dién
Nhip ho Binh Binh Binh Binh Binh
hap thuong thuong thuong thuong thuong
80-230 80-230 80-230 80-230 80-230
nhip/phat nhip/phat nhip/phat nhip/phat nhip/phat
Nhip th¢ | Binh Binh Binh Binh Binh
thuong thuong thuong thuong thuong
310-840 310-840 310-840 310-840 310-840
nhip/phut nhip/phat nhip/phat nhip/phut nhip/phut
Vian dong | Linh hoat Linh hoat Linh hoat Linh hoat Linh hoat
Phan xa Nhanh, Nhanh, Nhanh, Nhanh, Nhanh,
hoat bat hoat bat hoat bat hoat bat hoat bat
Tuvong | Song st Song sot Song s6t Song sot Song sot

Thir nghiém doc tinh cap tinh dénh gia cac tic dung phu xay ra trong thoi gian ngan
sau khi dung liéu cao chat thir nghiém. Thir nghiém nay dwoc thuc hién chi yéu ¢
loai gam nham va thuong duoc thuc hién sém trong qua trinh phat trién mot hoa chat
hodc san pham mai dé cung cap théng tin vé doc tinh tiém an cia nd (Chambers,
1987). Dich cao CoAEO duogc dem danh gia doc tinh ¢6 ham luong triterpene tong
(TTC) bang 2,09 mg acid oleanolic/g DW. Dung dich nay dugc dem c6 dac lam giau
TTC dn 130,3 mg acid oleanolic/g DW. Dwa vao triéu chitng 1am sang ¢ céc 16 thi
nghiém cho thay khdng c6 hién tuong chudt chét. Sau 3 gio cho udng chudt cé dau
hiéu mét moi nhung sau d6 dén 72 gio thi nhan thay chudt hoat dong hd hap, chay
nhay, an udng cua chudt déu binh thuong, 16ng chudt muot, di ngoai phan khé.

3.6.1.2.

Daénh gia cac thong sb huyét hoc ¢ thé duoc sir dung dé xac dinh muc do anh huong

Huyét hoc va sinh hda mau
c6 hai cua cac hop chat la bao gdm nguyén liéu thuc vat ddi véi mau (Yakubu va ctv,

2008). Trong cac nghién ctru doc tinh cip tinh, nhitng thay d6i trong cac thong sb

huyét hoc ciing nhu sinh héa thudng duoc sir dung 1am chi sb cua doc tinh. Po sb
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lrong RBC va HGB ¢ thé dugc sir dung dé xac dinh thiéu méu (Adebayo va ctv,
2003).

Bang 3. 21. Anh hudng caa COAEO dén thanh phan huyét hoc mau ngoai vi chudt
trong thtr nghiém doc tinh cép tinh
Chi tiéu DPbi chimg  2000mg/kg 4000 mg/kg 6000 mg/kg
RBC
(xlOth/mm?’) 8,208+ 0,4 7,90°+0,5 7,70°+0,3 8,10¢+0,4
HGB (g/dl) 12,502 +0,5 12,60°+0,4 12,50°+0,6 12,90+ 0,6
PLT
(x103tb/mm3) 6032 + 69 6052+ 51 6172 + 59 641° + 66
WBC
(x103/mm?) 2200+08 260*+1,1 2,902+ 0,6 3,80+ 0,4
S6 liéu dugc trinh bay dudi dang Mean + SD. Cac s6 mil a,b,c biéu thi su khéc biét cd y nghia
cua cac nghiém thirc khao sat theo ki€ém dinh LSD ¢ muc d6 tin cdy 95%

Hiéu qua cua diéu tri cap tinh trong 14 ngay bang dich cao CoAEO ddi véi cac thong
s6 huyét hoc caia chudt duoc thé hién trong Bang 3.21 trong diéu tri cap tinh véi ham
lwgng 2000 va 4000 mg/kg cao CoOAEO khong anh hudng dang ké dén bat ky thong
s6 huyét hoc nao duoc khao sat. Tuy nhién, diéu tri man tinh véi 6000 mg/kg dich
chiét d 1am tang dang ké (P < 0,05) luong RBC va HGB khi so sénh véi dbi chang.
Tuong tu, Su gia ting dang ké (P < 0,05) vé s6 luong WBC di dugc quan sat thay voéi
6000 mg/kg cao CoAEO. Tuy nhién, su gia ting cac thong sb trén van nam trong mirc
gidi han vé lugng RBC va WBC cua chudt Swiss albino.

Bang 3. 22. Anh huéng ciia COAEO dén thanh phan sinh héa méu ngoai vi chudt
trong thir nghiém doc tinh cap tinh

Chi tiéu Pbiching 2000 mg/kg 4000 mg/kg 6000 mg/kg
Protein tong
(g/dl) 5,30°+£0,3 5,102+0,2 5,50 + 0,3 6,50°+0,1
Albumin (g/dl) 3,200+ 0,4 3,10+ 0,5 3,40°+ 0,4 3,40°+ 0,4
Creatinine
(umol/l) 0,49°+0,02 048 +001 045*+0,01 0,47*+0,02

Uricacid (mg/l) 12,40°+0,2 12,70°+0,1 1260*+0,2 12,30°+0,1

BUN(mg %) 15,70°+0,3 1590°+0,4 1540 +0,2 15,60°+0,5

S6 liéu dugc trinh bay dudi dang Mean = SD. Céc s6 mii a,b biéu thi sy khéc biét co y
nghia cta cac nghiém thuc khao sat theo kiém dinh LSD & mtrc d0 tin cay 95%.

Anh huong ciia diéu tri cap tinh bang dudng miéng véi dich cao COAEO dbi véi cac
thong s6 sinh hoa huyét thanh cua chudt dugc thé hién trong Bang 3.22 cho thiy tat

ca cac thong sb do dugce khong khac biét dang ké. Khong co su khac biét dang ké vé
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cac thong sb sinh hoa huyét thanh cua chudt & 1idu 2000 va 4000 mg/kg bw CoAEO.
Mirc protein tong s6 trong huyét thanh dudng nhu ting (P < 0,05) ¢ liéu 6000 mg/kg
COAEO. Piéu tri bang dich chiét ciing 1am giam (P < 0,05) ndng d6 BUN va Uric
acid huyét thanh & 4000 va 6000 mg/kg COAEOQ, ting (P < 0,05) muc dd creatinin
huyét thanh ¢ liéu 6000 mg/kg COAEO mic du khong dang ké.

3.6.1.3. Trong lwong co quan twong doi

Céc tac nhan doc hai duoc biét 12 anh huong dén gan, than, tim va 1am suy giam chirc
nang sinh 1y cta chung. Do vai tro chinh ciia than trong viéc bai tiét cac chat thai nhu
uré va creatinin méu, ciing nhu kha niang loc va tai hip thu chat ngudng can thiét cia
co thé nhu chat dién giai, mirc do cua cac thong sd sinh hoa huyét thanh nay co thé
dugc st dung lam xét nghiém chirc nang than (Adedapo va ctv, 2007). Trong phan
I6m cac truong hop, su thay doi trong lwong co quan ty & thuan vai tong trong luong
co thé. Do d6, chiing thuong duoc diéu tra dé xac dinh xem kich thuéc cia co quan
c6 thay d6i hay khong, dic biét 1a so vai trong lwong ciia ca con vat nhu mot dau hiéu
cho thiy tac dong bat loi ctua hda chat d6i véi co quan do.

Kiém tra vi mé co thé giai phau di voi tat ca cac co quan ndi tang duoc nghién ciu,
cu thé 1a da day, rudt non, rudt gia, 14 lach, gan va than dé tim bat ky thay ddi nao c6
thé xay ra vé vi tri, hinh dang, kich thudc va mau sac khéng cho thay bat thuong téng
thé. Trong lwong noi tang twong ddi (tinh bang g trén 100 g trong lwong co thé) cua
gan, than va tim cta ca nhoém dich chiét duoc xir Iy va nhom ddi chimg duoc thé hién
trong phu luc PLE.1, Bang e.3. Khdng cd su khac biét dang ké nao duoc quan sat
thay vé trong lugng co quan tuyét dbi va twong dbi cua dich chiét chugt duoc xur ly

va dbi ching.
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3.6.1.4. Hinh thai ngoai va md hoc co quan

Gan Tim Than

Doi
chirng

Uéng
CoAEO

L

Hinh 3. 9. Hinh thai dai thé gan, tim, than cua chudt nhém dbi chirng va thi nghiém
cao CoAEO.

5000 mg/kg 7000 mg/kg
CoAEO CoAEO

3:(-?' v \?E;.-'» o

e -v T S
tﬁi"“‘ 73 3%
7 IR

Thin

Hinh 3. 10. M& bénh hoc tim, gan, than caa chudt nhém ching va uéng CoAEO
Kiém tra hinh thai va md hoc cac phan gan, than, tim caa chudt duoc diéu tri bang
dich chiét 2000, 4000 va 6000 mg/kg bw cao CoOAEO trong Hinh 3.9 cho thay ciu
trac binh thudng cta gan véi sy xuat hién binh thuong cia tinh mach trung tam va
hinh sinh thiét gan dugc 16t boi cac té bao ndi md va Kupffer trong tu nhu ddi
ching. Cac té bao gan co kich thudc va hinh dang binh thuong, va khong c6 khong
bao nao dugc ghi nhan trong té bao chat cua chung. Mat khac, cAu trac tiéu thuy binh
thuong cua gan khong bi anh huodng; té bao gan vaté bao Kupffer ciing binh
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thudng. Ngoai ra, khong cé thay doi lién quan dén diéu tri vé duong kinh va hinh
dang cua cac tinh mach trung tdm, xoang gan va tinh mach ctra. Panh gia hinh thai
va mo bénh hoc cac phén than cta chuodt duogc diéu tri béng CoAEO trong 14 ngay ¢
lidu ubng 2000, 4000 va 6000 mg/kg thé trong cho thiy khong co thay d6i mé bénh
hoc so v&i d6i ching. M6 hoc than cia ca dong vat duoc diéu tri ddi chimg va dich
chiét cho thiy cac dic diém binh thuong, cau trac cau than va éng than con nguyén
ven. Cac bii mao mach va kich thuéc cua khong gian Bowman cling binh
thuong. Hon nita, cac 6ng xoan gan, 6ng lugn xa, quai Henle, 6ng gop, diém vang va
té bao trung bi dudng nhu binh thudng sau khi dung ca hai liéu so voi than ddi ching.
Céc dic diém mo hoc cua tim cho théy cac té bao tim binh thuong véi nhan ndi rd,
cAu tric té bao co tim va mo lién két van binh thudng ¢ ca nhom diéu tri va nhém
ching.

Nhu vay: Khong c6 sy khac biét nao vé tong s6 luong bach cau va tong sd protein
huyét thanh ¢ nhom chimg va nhom duoc diéu tri sau khi sir dung cao CoAEO cap
tinh & ca ba lidu. Khong co su khac biét vé trong lugng twong d6i cia gan, than, tim
dugc phat hién gitra nhom ddi chimg va nhém duoc diéu tri. Cac thay d6i mo bénh
hoc nhe dugc quan sat théy ¢ chudt ciia nhoém dung lidu cao khong kem theo bat ky
thay d6i dang ké nao trong cic dau hiéu sinh hoa cta ton thuong gan do duoc. Khong
quan sat thay su khac biét dang ké vé cac dau hiéu sinh héa ciia nhiém doc gan (tong
protein huyét thanh). Khong c6 su khac biét dang ké vé trong lugng twong ddi cia
than, tim duoc quan sat thiy ¢ nhitng con chudt dugc diéu tri ddi ching va trich ly ¢
ca ba muc liéu. Khong co6 gia tri nao cia cac xét nghi€ém chirc nang than do duoc
(né)ng do uré va creatinin huyét thanh) khac biét dang ké & dong vat duoc diéu trj va
ddi chung. Bén canh do, kiém tra mé hoc so sanh céc phﬁn than,tim cua chudt duoc
diéu tri va chudt dbi ching trong Hinh 3.10 cho thay khong c6 thay d6i ddng ké nao
lién quan dén viéc diéu tri b%lng dich chiét.

Két luan: Két qua danh gia do an toan va diéu tra doc tinh cap tinh d6i véi cao COAEQ
da dugc thar nghiém & liéu muc liéu cao (2000, 4000 va 6000 mg/kg thé trong) trong
14 ngay khéng gay tac dung phu nghiém trong ddi véi su phat trién co thé, trong

lwong co quan tuong ddi, cac thong sé huyét hoc, sinh héa ciing nhu hinh thai ngoai,
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mo bénh hoc cua tim, gan va than ¢ chuét. Do do, dich cao CoOAEO khong c6 doc

tinh ddi véi chuot Swiss albino & muc lidu khao sét.

3.6.2. Poc tinh ban trweong dién

3.6.2.1.

Bang 3. 23. C4c phan &ng hanh vi va ngoai hinh chung caa chudt dugc diéu tri bang

Kiém tra thé chat

EtCA trong khao sat doc tinh ban mén tinh trén chuét sau 14 ngay.

Quan sat Nhom kiém | 100 mg/kg 200 mg/kg 300 mg/kg | 400
soat mg/kg
Nhiét do Binh thuong | Binh thuong | Binh thuong | Binh Binh
(36,5 - (36,5 - (36,5 - thuong thudng
38°C) 38°C) 38°C) (36,5 - (36,5 -
38°C) 38°C)
Thay d6i lan | Khéng thay | Khongthay | Khongthay | Khong Khdng
da doi doi doi thay doi | thay d6i
Thay doi Khong thay | Khongthay | Khéngthay | Khéng Khoéng
mau mat doi doi doi thay d6i | thay doi
Voc dang Binh thuong | Binh thuong | Binh thuong | Binh Binh
chung thuong thuong
Bénh tiéu Khdng Khdng Khdng Khong Khdng
chay hién dién hién dién hién dién hién dién | hién dién
Hon mé Khong Khéng Khoéng Khéng Khoéng
hién dién hién dién hién dién hién dién | hién dién
Budn ngu Khdng Khdng Khdng Khong Khdng
hién dién hién dién hién dién hién dién | hién dién
Nhip h6 hap | Binh thuong | Binh thuong | Binh thuong | Binh Binh
80-230 80-230 80-230 thuong thuong
nhip/phut nhip/phat nhip/phut 80-230 80-230
nhip/phat | nhip/phu
t
Nhip tim Binh thuong | Binh thuwong | Binh thuwong | Binh Binh
310-840 310-840 310-840 thuong thuong
nhip/phut nhip/phut nhip/phut 310-840 310-840
nhip/phat | nhip/phu
t
Van dong Linh hoat Linh hoat Linh hoat Linh hoat | Linh
hoat
Phan xa Nhanh, Nhanh, Nhanh, Nhanh, Nhanh,
hoat bat hoat bat hoat bat hoat bat hoat bat
Tt vong Sbng sot Sbng sot Sbng sot Séng sét | Séng st
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Két qua duoc trinh bay & Bang 3.23 cho thay hinh thai cia chudt gitta nhom d6i ching
va cac nhom thi nghiém c6 sy gidng nhau vé mau mit, d6 muot cua 16ng, ti & kich
thudc giita co thé chudt va chidu dai dudi, lugng nudc udng, ... Tuy nhién, & cac nhom
thi nghiém chuot st dung lwong thire dn nhiéu hon so v6i nhém dbi ching nén trong
lwong ting manh. Hanh vi giira cac c4 thé chudt trong nhém vai nhau c6 sy tuong
quan hoa dong khong c6 biéu hién bit thuong ¢ tirng ca thé nhu can nhau. Van dong,
leo tréo cua chudt & cac nhdm thi nghiém nang dong, linh hoat hon nhém d6i ching.
Sau khi udng cao CoAEO ta quan sat thay chudt khdng c6 biéu hién gi khéc la, mat
sang, 16ng muot, phan kho, linh hoat, chudt an udng, bai tiét, hoat dong binh thuong.
Dic biét 1a khdng ¢ chudt nao cd biéu hién bat thuong nhu co giat, thd gap,... ¢ cac
nhom va quan sat khdng thay cé dau hiéu ngo doc nao ¢ chudt trong thoi gian uéng,
theo ddi nay giéng vai két qua nghién ctu caa Mai Khanh va ctv.(2017), Cristiani va
ctv.(2005) (Burger va ctv, 2005; Khanh va ctv, 2017). V&i khao sat thir doc tinh ban
min tvong ty nhu khao sat doc tinh cap cac c& thé chudt co nhip hd hap 6n dinh va
trong muc binh thuong 1a 80-230 nhip/phut twong tu nhu nhom d6i chimg. Pay 1a
khoang giéi han vé& nhip hd hap 6n dinh cua chudt binh thuong ching minh ching
hoan toan khoe manh. Nhip tha 1a gia tri do vé sé lan thd trong mét phat cua nguoi
khoe manh duoc kiém soat boi trung tam ho hap. Nhip tha bat thuéng lién quan dén
cac bénh Ii hd hap va than kinh, mat can bang pH, réi loan néng d6 O, va néng do
CO.. Trong nghién ctru cua ching tdi vé hinh thai caa chudt trudc, trong va sau khi
udng cao CoOAEO ¢ mé hinh thir doc tinh ban mén tinh trong dwong véi két qua
nghién ctu cua Sook va ctv. (2011) (Hor va ctv, 2011) khi thir doc tinh caa nam
Trametes versicolor véi thanh phan chia saponin, tannin, flavonoid, steroid,
terpenoid va glycoside.... (Awala va Oyetayo, 2015).

3.6.2.2. Huyét hoc va sinh hda mau

Két qua Bang e.6 va e.7 trong phu luc PLE.2 cho thidy ham luong RBC cua chudt
nhom 300 mg/kg (8,2+0,4 x106 tb/mma3) trong tai thoi diém 0 tuan cao hon cac nhom
con lai (7,3£0,2 x106 tb/mm3 — nhém 100 mg/kg, 7,5+0,3 X106 tb/mm3- nhém 200
mg/kg, 7,6+0,4 x106 tb/mm3 — nhdm 400 mg/kg) (P < 0,05). O tuan tha 12 luong
RBC cua nhdm 200 mg/kg la 8,3+0,2 x106 tb/mm3 kh&c biét so vai nhom 400 mg/kg
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la 9,1+0,2 x106 th/mm3. Mic du cé su khac biét vé lwgng RBC giira cac nhom thi
nghiém va nhom ddi chirng. Tuy nhién, tat ca cac gia tri RBC trong nghién ctu nay
déu nam trong khoang giéi han vé gia tri RBC trung binh caa chudt binh thuong theo
két qua nghién ctru cia Wilson va ctv. (2016) va Wolford va ctv. (1998) (Santos va
ctv, 2016; Wolford va ctv, 1986) . Nguyén nhan la do sé luong RBC trong méau chudt
tang cao vi sau khi udng cao chiét CoOAEO di di chuyén tir rudt qua gan, vao mau va
thai ra ngoai qua nudc tiéu. Vi vay, trong thoi gian nay, cao chiét COAEO bat dau
tich trir trong mau va gay anh huong 1én RBC. Trong 12 tuan ching t6i nhan thay
luong HgB dao dong manh & cac nhom thi nghiém so véi nhém déi chang (P < 0,05).
Vao tuan tha 8 tuan, luong HgB nhom 100 mg/kg cao hon nhom d6i ching (lwong
HgB ciia nhom 100 mg/kg 1a 12,4+0,4 g/dL, nhom d6i chung 1a 11,9+0,3 g/dL). Va
& thoi diém 12 tuan luong HgB ciia nhom 300 mg/kg tang 1én so voi nhom déi chung
(lwong HgB ctia nhom 300 mg/kg 1a 14,9+0,4 g/dL, nhom dbi chiing 1a 12,3+0,4
g/dL). Mic du, luong HgB trong cac nhom thi nghiém (nhém duge udng cao chiét
COAEO) ting cao hon so v6i nhom ddi chirg, nhung chiing van nam trong khoang
gidi han vé HgB cua chudt binh thuong (11,6 - 15,8 g/dL) theo cong b cua Ed Wilson
va ctv. (2016), va Wolford va ctv. (1986) (Santos va ctv, 2016; Wolford va ctv, 1986).
Trong 12 tuan chdng tdi nhan thay lwong HCT ciing ting dang ké & cac nhom cho
thir cao chiét CoAEO vai liéu lugng 100, 200, 300, 400 mg/kg so véi nhoém dbi ching
dic biét biéu hién rd ¢ tuan tha 8 va tuan tha 12. Cu thé tai tuan tht 8 lugng HCT
ctia nhom 400 mg/kg 16n dén 47,9% so v&i nhom ddi ching chi 41%. Tai tuan th 12
14 50,1% & nhém nhdm 400 mg/kg so véi nhom doi ching chi dat 41,9% (P < 0,05).
Mic du lugng HCT tiang manh nhung van nam trong khoang giéi han cho phép (37,4
— 51,7) (Santos va ctv, 2016; Wolford va ctv, 1986). Sy thay d6i lugng HCT trong
méu cho thay khi udng cao chiét CoAEO, chudt thi nghiém ting cudng trao ddi chat
manh nhung van trong tam kiém soat. HCT trong mau cua chudt duoc udng cao chiét
COAEO & md hinh thtr doc tinh ban méan tinh trén chudt Swiss albino cho két qua
twong duong véi nghién ciru cua Sook va ctv.(2011) (Hor va ctv, 2011) khi khao sat
doc tinh cua nam van chi (C. versicolor) trong thanh phan chira flavonoit, saponin,

tecpenoit, tannin, steroit va glycosit (Leliebre-Lara va ctv, 2015). Ham luong MCH
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ctia nhém 200 mg/kg & thoi diém 4 tuan 1a 14,7+0,02 pg cao hon 0,4 pg so véi nhém
100 mg/kg cung thoi diém 1a 14,3+0,03 pg va sau 12 tuan thi lwgng MCH lan luot 12
16,5+0,03 pg & nhdm 200mg/kg la 15,8+0,02 pg & nhom 100 mg/kg cao hon 0,7 pg
(P < 0,05). Néu so vé6i nhom d6i chimg thi lwrong MCH ting kha nhiéu khi ¢ thoi
diém 4 tuan nhom 400 mg/kg 13 16,7+0,03 pg cao hon 3,7 pg so v4i nhém ddi ching
la 13+0,03 pg va sau 12 tuan thi lwong MCH lan luot & 18,4+0,03 pg & nhom 400
mg/kg cao hon nhom d6i chimg (14,4+0,03 pg) 1a 4 pg (P < 0,05). Tuy nhién lugng
MCH cua cac nhém thi nghiém ting cao hon so v&i nhom ddi ching, nhung khong
vuot qua Ion va nam trong khoang gigi han vé MCH binh thuong (14,1 - 18,4 pg)
theo nghién ctru cta Ed Wilso va ctv. (2016) va Wolford va ctv. (1986). Ham luong
MCHC ciia nhém 300 mg/kg la cao nhat va cao hon so véi nhoém dbi chung 1a 2,23
g/dl (P < 0,05). Sau 12 tuan lwgng MCHC & nhém 400 mg/kg ting cao hon so voi
nhom d6i ching 1a 3,07 g/dl. Bén canh d6 thi lugng MCHC & nhom d6i chung lai
thip hon so voi nhém 200 mg/kg 1a 1,39 g/dl (P < 0,05). Mic du c6 khéac biét vé
lugng MCHC giita cac nhém thi nghiém va nhém ddi chiing. Tuy nhién, céc gia tri
MCHC déu nam trong khoang gigi han vé gia tri MCHC trung binh caa chuét binh
thuong theo két qua nghién ctu cta Ed Wilson va ctv. (2016) va Wolford va ctv.
(1998). Nguyén nhan la do khi udng cao chiét COAEO vao trong méau chudt tang 1én
vi sau khi dugc udng cao chiét CoOAEO, dich chiét da di chuyén tir ruot qua gan, thim
Va0 mau va thai ra ngoai qua nudc tiéu ¢ thoi gian dau. Ham luong PLT cta cac nhom
100, 200, 300 va 400 mg/kg so v&i nhom dbi ching c6 nhiéu su khéac nhau rd rét (P
< 0,05). Sau 4 tuan uéng cao chiét CoOAEO, lwong PLT ciia nhém 200 mg/kg cao hon
nhom d6i chitng 12 60,8 x103 tb/mm3. Sau 12 tuan udng cao chiét COAEO, ham
luong PLT ciia nhém 400 mg/kg cao hon nhom d6i chirng 1a 85 x103 tb/mm3. Tuy
cac nhom chuot thi nghiém dugc udng cao chiét CoAEO co lugng PLT ting cao hon
s0 V6i nhom dbi chimg, nhung nam trong khoang giéi han vé lugng PLT cua chuot
binh thuong (325 — 888 x103 tb/mm3) (Loha va ctv, 2019; Santos va ctv, 2016;
Wolford va ctv, 1986). Vi thé cao chiét COAEO an toan véi cac nhom chudt thi
nghiém. Ham lwong WBC khéc biét rd rét so vai nhom ddi chirng (P<0,05). O tuan
thi 8 lwgng WBC nhém d6i chimg 1én dén 3,9 x103 tb/mm3 so véi nhém 400 mg/kg
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la 3,0 x103 th/mm3, thap nhat 14 nhdm 300 mg/kg chi 2,8 x103 th/mm3 (P < 0,05).
Mic du lugng WBC bién dong manh trong qué trinh khao nghiém nhung nam trong
khoang gigi han WBC chudt binh thuong (tir 1,5 - 4,8 x103 th/mm3) (Santos va ctv,
2016; Wolford va ctv, 1986). COAEO khong gay doc dbi véi chudt dugc khao nghiém
& muc lidu ban man tinh. Chi s6 lymphocyte cua nhdm 100 mg/kg & thoi diém 4 tuan
cao hon 4,4% so véi nhom ddi ching va thap hon 9,9% so véi nhém 300 mg/kg (P <
0,05). Sau 12 tuan chi s6 Lymphocyte & nhom 100 mg/kg cao hon 4,2% so véi nhém
d6i ching, thap hon 9,6% so vai nhom 300 mg/kg (P < 0,05). Chi sé6 Lymphocyte ¢
cac nhom thi nghiém van nam trong khoang giGi han vé chi sé Lymphocyte ¢ chuot
binh thudng (65 - 87%) theo két qua nghién ciru cia Ed Wilso va ctv. (2016) va
Wolford va ctv. (1986). Ham lugng monocyte ¢ thoi diém tuan tha 4 ciia nhdm 200
mg/kg cao hon nhom 100 mg/kg 1 1,77% (P < 0,05). Sau 12 tuan nhdm 400 mg/kg
cao hon han so véi nhom ddi chitng véi luong monocyte 1a 3,32% (P < 0,05). Mic
di ¢6 su thay ddi vé luong monocyte gitra cac nhom thi nghiém va nhom dbi chang.
Tuy nhién, cac gia tri monocyte trong nghién ctru nay déu nam trong khoang gioi han
(0 - 6 %) vé gia tri monocyte trung binh cua chudt binh thuong theo két qua nghién
ctu cua Ed Wilson va ctv.(2016) va Wolford va ctv. (1998). Ham Iuwong neutrophil
c6 su dao dong manh vé giita cac nhom thi nghiém 100, 200, 300 va 400 mg/kg so
V6i nhom d6i chung. Sau 4 tuan ubng COAEQ, nhém 400 mg/kg c6 luong Neutrophil
13 19,5+0,9% cao hon 13 5,4% so v6i nhom d6i chieng 1a 14,1+1,3% va thap hon 1,6%
nhém 300 mg/kg 1a 21,1+1,3%. Sau 12 tuan, luong Neutrophil cia nhdm 400 mg/kg
13 22,8+1,2% cao hon 5,4% so v&i nhom ddi ching 1a 17,4+1,0%, thap hon 1,8% so
v6i nhom 300 mg/kg co lwong Neutrophil 24,6+1,2%. Tuy rang luong Neutrophil
trong mau & nhdm thi nghiém cao hon so ddi chung, nhung van nam trong khoang
giai han Neutrophil caa chuot binh thuong (11 - 29%) (Santos va ctv, 2016; Wolford
va ctv, 1986). Ham luong eosinophil di ting dang ké va giira cac nhém thi nghiém
v6i nhau va sy khac biét duoc thé hién rd rang. O tuan tha 8, luong eosinophil ting
dan tir nhém ddi ching 13 2,7+0,09%, dén nhdm 100 mg/kg 1a 3,5+0,12% va cao nhat
la & nhdm 400 mg/kg lugng Eosinophil ting 1én dén 4,3+0,05% (P < 0,05). Tuan tha

12, khéc biét vé lwong Eosinophil caa nhdm 400 mg/kg so véi nhém ddi ching lai
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cang thé hién rd 4,9+0,05% so vdi 3,2+0,10% (P < 0,05). Trong sudt qué trinh khao
nghiém chlng toi nhan thiy luong eosinophil tuy co ting cao va bién dong nhung
van luén trong khoang giGi han vé muc bién dong eosinophil cia chudt binh thudng
(Twr 0 - 5%) (Santos va ctv, 2016; Wolford va ctv, 1986). Chi sb basophil thay doi
nhiéu so voi nhom dbi ching. O nhém 300 mg/kg thoi diém 4 tuan cao hon 0,47%
s0 v&i nhém ddi chirng va sau 12 tuan thi & nhom 300 mg/kg cao hon 0,64% so V6i
nhom dbi chang cuing thoi diém. Tuy vay chi s6 basophil van nam trong ngudng cho
phép va phl hop voi khoang gigi han vé chi sb eosinophil trong mau theo két qua
nghién cau cua Ed Wilso va ctv. (2016) va Wolford va ctv. (1986).

Tur két qua phan tich & Bang e.7 trong phu luc PLE.2 cho thay c6 su khac biét rd rét
vé ham luong protein trong huyét thanh giira cac nhdm thi nghiém. O tuan thi 8 nhom
400 mg/kg c6 lugng protein tong 14 5,7 g/dl cao hon so véi nhoém ddi ching (5,1 g/dl)
(P < 0,05); cho dén tuan thtr 12 lugng protein téng ciia cac nhoém déu ting. Nhom doi
chang 13 5,2 g/dI thap hon so véi lugng protein caa nhém 400 mg/kg 14 5,8 g/dI (P <
0,05). C6 thé thay duoc trong 2 mé hinh khao sat doc tinh cip va ban mén tinh lwong
protein tong luc ting, lic giam thé hién rd su tac dong cia COAEO gay anh huong
dén protein tong trong huyét twong. Tuy nhién, sy khac biét & cac nhém thir nghiém
s0 v&i nhom dbi chizng khéng anh hudng dén sinh 1i caa chudt. Chi sé albumin & thoi
diém 4 tuan dau tién, cua nhom ddi ching 1a 1,0+0,2 g/dl thap hon 1,5 g/dl so véi
nhom 400 mg/kg 1a 2,5+0,1 g/dl (P < 0,05). Va sau 12 tuan, chi s6 albumin caa nhom
d6i chung 1a 1,6+0,2 g/dI thap hon 1,4 g/dl so véi nhém 400 mg/kg 1a 3,0+0,2 g/dl (P
< 0,05). Tuy c6 khéc biét & cac nhém thi nghiém nhung chi s6 albumin & hai mé hinh
déu nam trong khoang giéi han vé chi sb albumin (1,3 - 3,2) theo nghién ctiu cua Ed
Wilson va ctv. (2016) va Wolford va ctv.(1986).

Ham luong glucose tai thoi diém 4 tuan & nhoém ddi ching 1a thap nhat (78,33 + 1,37
mol/l), cao nhét 14 & nhom 400 mg/kg (113,74 + 1,27 mol/l) (P < 0,05). Bén thoi diém
la 12 tuan thi lugng glucose & nhém 300 mg/kg cao hon nhém 200 mg/kg 1a 10,89
mol/I (P < 0,05) va cao hon nhom dbi ching 1a 27,78 mol/l (P < 0,05). Tuy nhién, tat
ca céc gid tri glucose trong nghién ciru nay déu nam trong khoang gisi han (75 - 128

mol/l) vé gia tri cua glucose trung binh cua chudt binh thuong theo két qua nghién
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ctu cua Ed Wilson va ctv. (2016), Wolford va ctv. (1998). Ham lugng cholesterol
trong 12 tuan khao sat cua cac nhém thi nghiém so véi nhém ddi chirng 6 bién dong
nhe. Vao tuan tha 8, tuy luong cholesteron ciia nhém 200 mg/kg cao hon nhém 300,
100 mg/kg va nhém ddi ching, nhung van thap hon nhém 400 mg/kg & cung thoi
diém (lugng cholesteron ciia nhom ddi chiing 13 133,2+3,0 mg/dl, nhém 100 mg/kg
la 136,6+2,3 mg/dl, nhom 200 mg/kg la 142,5+3,0 mg/dl, nhom 300 mg/kg la
139,7+2,4 mg/dl va nhém 400 mg/kg 1a 145,5+2,2 mg/dl) (P < 0,05). Sang tuan thir
12, nhém 400 mg/kg lugng cholesteron cao hon nhom déi chirng 1a 12,2 mg/dl, cao
hon nhom 300 mg/kg 14 6 mg/dl. Mic du lwgng cholesteron trong mau gitra nhom dbi
chang va nhém thi nghiém ting nhung van nam trong khoang gidi han cholesteron
trong mau chudt binh thuong (117 - 150 mg/dl). Chi sé triglycerid c6 bién dong trong
12 tuan cua cac nhom thi nghiém so véi nhom dbi ching. Sau 4 tuan uéng cao chiét
COAEO, céc nhém chuét thi nghiém déu cao hon nhom ddi chung vé chi sb
triglycerit, nhém 100 mg/kg cao hon nhom ddi chirng 12 4,9 mg/dl, nhém 200 mg/kg
cao hon nhom ddi ching 1a 6 mg/dl, nhom 300 mg/kg cao hon nhom ddi ching l1a
11,5 mg/dl, nhém 400 mg/kg cao hon nhém d6i ching 1a 15,1 mg/dl (P < 0,05). Sang
tuan thir 12, nhém c6 chi s triglycerit cao nhat van Ia nhém 400 mg/kg (97,2 + 1,5
mg/dl) va nhom c6 lugng triglycerid thap nhat van 1a nhém ddi chung (82,9 + 1,5
mg/dl). Mic du chi s6 triglycerit trong mau chudt uéng chiét xuat CoOAEO tang nhe
nhung chua vuot khoang giGi han an toan vé chi s triglycerid ctia chudt binh thudng
(62 - 155 mg/dl) (Santos va ctv, 2016; Wolford va ctv, 1986).

Két qua phan tich huyét hoc va sinh hda mau cho thay gitra cac 16 thi nghiém va doi
chang c6 két qua khong cé su khac biét nhiéu. Diéu d6 cho thdy cao CoAEO khdng
c6 lam anh huong co hai téi chi tiéu mau.

3.6.2.3. Trong lwgng co quan twong ddi

Co quan tim: trong Bang e.8 cua Phu luc PLE.2 sau 8 tuan cho chudt uéng cao
CoAEO trong lugng twong ddi ciia tim & nhém ddi chimng 1a 0,65 + 0,02 (%), nhom
cao nhat 400 mg/kg 12 0,85 + 0,02 (%) (P < 0,05). Pén tuan thir 12 trong luong tuwong
d6i tim ciia cac nhom tiép tuc tang voi nhom dbi chieng 14 0,72 + 0,04 (%), nhém 400
mg/kg ting 1én 0,92 + 0,02 (%) (P < 0,05). Sé liéu tir cAc nhdm thi nghiém cho thiy
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rd su khac biét vé trong luong twong ddi cua cac nhém thi nghiém sau khi sir dung
c4c lidu luong cao CoAEO khéc nhau so véi nhom déi chiang. Mac diu két qua thu
dugc ¢6 su bién dong lién tuc nhung dao dong trong giGi han vé trong luong twong
d6i cua tim ¢ chudt binh thudng (Michael va ctv, 2007; Webster va Liljegren, 1955).
Diéu d6 thé hién rang cao chiét COAEO khong giy doc cho tim.

Co quan gan: sau 4 tudn dau, trong lugng trong ddi cua gan, nhom ddi ching 1a 6,3
+ 0,04 % cao hon nhom 300 mg/kg 13 6,2 + 0,04 % va xap xi nhdm 400 mg/kg 12 6,3
+0,04 % (P < 0,05). Sau 12 tuan thi trong luong tuong ddi ciia gan & nhom dbi ching
14 6,5 + 0,03 % xap xi nhdm 300 mg/kg 1a 6,5 + 0,03 % va thap hon nhém 400 mg/kg
1a 6,6 + 0,03 %. Két qua cho thay khi chudt dugc udng cao COAEO khong anh hudng
tGi gan, vi vay trong luong tuong d6i cua gan c6 dao dong va khac biét & cac nhom,
tuy nhién van trong khoang giéi han vé trong luong twong ddi ciia gan binh thuong
(5,7 - 6,7 %) (P < 0,05) (Michael va ctv, 2007; Webster va Liljegren, 1955).

Co quan than: tai thoi diém tuan 4 & nhém 400 mg/kg c6 trong luong twong ddi cua
gan cao nhat 1a 1,9 + 0,02 % va cao hon nhoém 300 mg/kg 13 0,5 % (P < 0,05); Dén
thoi diém tuan 8 thi trong luong twong ddi cua than co sy ting 1én qua cic nhom,
nhom ddi chitng nhé hon so véi nhém 100 mg/kg (0,1 %) va cling nho hon so véi
nhém 200 mg/kg (0,2 %) (P < 0,05). Mac du ¢6 su khac biét vé trong lugng tuwong
d6i giira cac nhom thi nghiém va nhom déi chitng. Tuy nhién, tat ca céc gia tri trong
nghién ciru nay déu nam trong khoang gigi han vé gia tri trung binh cua chudt binh
thuong theo két qua nghién cau cua Atilla va ctv. (2014) (Yoldas va Dayan, 2014).
Co quan 14 lach: trong 12 tuan, trong luong twong d6i cua la lach giita cac nhom thi
nghiém véi nhom ddi ching thay dbi khdng nhiéu. Vao tuan tht 8, trong luong tuong
d6i cua 14 lach cao nhat 1a nhom 200, 300 va 400 mg/kg déu bang 0,8 %, thap nhat 1a
nhom déi ching (0,6 + 0,02 %) (P < 0,05). Qua tuan thtr 12, trong luong twong dbi
cua cac nhém thi nghiém déu cao hon nhém ddi ching ( trong luong twong di cua
nhom dbi ching 13 0,5 + 0,05 %, nhoém 100 mg/kg 1a 0,8 + 0,06 %, nhém 200 mg/kg
12 0,6 + 0,08 %, nhdm 300 mg/kg la 0,7 + 0,05 %, nhom 400 mg/kg 1a 0,9 + 0,04 %).
Tuy rang trong luong twong doi cua 1a lach cé thay doi nhe sau khi chudt udng cao

cao chiét CoOAEO, nhung n6é van nam trong giGi han an toan vé trong luong tuong
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ddi cua co quan 14 lach cua chudt binh thuong (0,2 - 0,9 %) (Michael va ctv, 2007;
Webster va Liljegren, 1955). Do d6 cao chiét COAEO khéng gay hai gi téi trong
luong twong d6i cua la lach chuot.

Co quan tuyén uc: tai thoi diém tuan tha 4 nhom ddi ching cd trong luong trong doi
cua tuyén ic 12 0,04 + 0,01 % khéc biét so vai nhém 400 mg/kg 12 0,05 + 0,01 %, cho
dén sau 12 tuan két qua thu dugc nhu sau nhom d6i ching ting 1én 0,05 + 0,01 %,
nhom 400 mg/kg ciing tang dén 0,07 + 0,01 % (P < 0,05). Trong suét qué trinh nghién
ctru va thu thap sé liéu khao sat doc tinh ban man tinh cua cao chiét COAEO, trong
luong twong dbi cua tuyén e ludn bién dong va khac biét theo tirng lidu lwong cho
udng, thé nhung két qua ching t6i thu duoc lai hoan toan kha quan bai két qua ludn
nam trong khoang giéi han vé trong lugng twong ddi tuyén wc ¢ chudt binh thuong
(Michael va ctv, 2007; Webster va Liljegren, 1955).

3.6.2.4. Hinh thai ngoai va mé hoc co' quan

3.6.2.4.1. Hinh théi ngoai cac co quan

Dbiching 100 ma/kg 200 ma’kg 300 ma/kg 409 maia
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Hinh 3. 12. M6 bénh hoc tim, gan, than, lach, uc chudt trong thir nghiém doc ban
man tinh

Két qua thu nhan cac mau co quan (tim, gan, than, 14 lach, tuyén &c) cua nhom ddi
chang va cac nhom thi nghiém & Hinh 3.11 cho thay:

Co quan tim: két qua mau sic tim cia cac nhém thi nghiém hoi mau dé dam hon tim
ctia nhom ddi ching, con hinh thai ciing khdng cé thay doi dac biét van hinh thép,
dinh thap nam duéi day hudng 1én trén.

Co quan gan: gan cia cac nhom thi nghiém khong thay doi nhiéu so véi nhom ddi
ching, gan nhoém ddi ching c6 mau twoi hon cac nhom thi nghiém, bé mat ngoai gan
cta cac nhém thi nghidm van nhin va mém gidng nhom déi ching. Hinh dang gan
ctia cac nhém thi nghiém ko c6 thay doi dic biét hon ddi chimg, du bbn thiy va hai
mat khdng bi anh huong boi cao CoAEO.

Co quan than: két qua thu dugc cac trang thai binh thuong vé than & cac nhom thi
nghiém so v&i nhom dbi chirng. G cac nhém thi nghiém hai qua than khdng bi teo
hay hoai tir, gitt duwgc mau twoi nhu than nhém dbi chirng, mit truge nhan bong mat
sau san sui, kich thudc kha twong dong nhau cho thay cao CoAEO khong gay doc Ién

than.

Co quan 14 lach: 14 lach cia cac nhdm thi nghiém van giir dugc mau d6 thAim nhu
nhom dbi chung, khéng cé khac biét giira cac nhdm thi nghiém vé hinh dang thap ba
mat, mot day mot dinh.
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Co quan tuyén tc: tuyén ¢ & cac nhom nghién ciru khong c6 thay d6i dac biét vé
mau sic va hinh thai, kich thudc kha twong ddng voi nhém ddi ching.

3.6.2.4.2. Hinh thai mé hoc cac co quan

Két qua trong Hinh 3.12 cho thiy cac mé co tim binh thudng, c6 cac van ngang va
vach bac thang trén bé mit soi co, giira trung tdm ctia cac soi co ton tai 1 hoic 2 nhan
té bao. Soi co tim gom soi day, soi mong va to co, lién két thong qua hé thong dia
dém xem k& dé tao thanh cac soi co dai c6 kha niang co bop; gitra Cac Soi co ton tai
c4c té bao noi md, c6 hinh bau duc. Trong co tim ¢6 nhitng té bao co tim hop nhat
hodc nhitng té bao co tim riéng 1é. Té bao co tim chira mdt nhan cuing nhiéu ti thé,
cac 6ng T (6ng ngang), cac tdi mang chay dén bén trong té bao tir bé mat; Mdi té bao
c6 c4c soi protein riéng biét, nhiéu to co, to hop tao thanh don vi co bop cua té bao
co. M6 gan c6 cau trlic 6n dinh, té bao gan, khoang cira va cac mach mau binh thuong.
Té bao gan c6 hinh khéi da dién bao boc bai mang té bao, giira 1a nhan duoc bao boc
bdi mang nhan, phan biét rd vai phan té bao chat bao quanh nhan. Cac té bao noi mo
(EC) hinh “hat d¢au”, bat mau ddm hon, bam vao thanh mao mach, lan toa giira c4c té
bao gan, c4c té bao ndi md cd sb luong it hon nhidu so vai s6 lugng cac té bao gan.
B¢ gan va tiéu thuy gan khong thay doi vé cau trac. Tinh mach trung tdm (CV) c6
long rong hon dong mach gan, hinh dang khong déu, thanh mong, duoc lop béi céc
té bao noi md (EC), phia ngoai 1a mot 4o xo, tinh mach trung tim khong gian, khong
xung huyét. Cau than khong thay doi hinh dang, dugc bao quanh bai chat nén trung
bi. C6 xuat hién u hat & k& than, c6 thé bi viém k& than. N&i véi cau than 1a 6ng than
dé van chuyén cac chat tir cau than dwa qua bé than. Ong luon gan c6 té bao tru don
hinh thanh va té bao chat chira day dic ty lap thé. Quai Henle c6 hai nhanh méng va
day nam & ving tay than chira nhiéu bao quan va ty thé. Ong lwon xa nam & ving vo,
duong kinh khoang 40 micron, dugc céc té bao vudng cao cau thanh, chira nhiéu bao
quan va ty thé 1am ting kha ning tai hip thu va bai tiét cac ion d& dang. C4u tric md
lach binh thudng. Cac lympho bao bao quanh dong mach rd rang. Phan bé cua tuy
tring va tay doé day dic, rd rang, d& nhan ra. O tay do c6 té bao nhu mé lach, xen k&
xoang tinh mach néi nhau chang chit, dai va bam gan cac mao mach. O tuy trang cac

lympho B hay T tip trung ddng déu ¢ cac dong mach hay trung tdm sinh san. Cac té
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bao tap trung nhiéu & ving ria noi chuyén tiép gitra tay tring va tay do. M6 tuyén tc
c4u trac binh thuong. Céc té bao lympho va té bao véng-biéu mo xép xen 1an trong
moi lién két soi. Rai rac xuat hién mot vai tiéu thé Hassall. Té bao ludi c6 hinh sao
l6m, c6 nhanh bao twong dai. C6 nhiéu véch lién két téa vao trong nhu md cua tuyén
trc va phan chia thanh nhiéu tiéu thuy. N&i bat nhat caa ving vo 1a su tap trung day
dic cua cac té bao lympho nho, con goi 12 té bao tuyén tc. Ngoai ra con c6 mot ti 16
nho cac lympho bao 16n c6 khuynh hudng tap trung ¢ 16p ngoai vi vung vo va mot
s6 it cac dai thuc bao. Cac té bao tuyén tc & ving vo duoc ngin cach vai mau trong
hé tuan hoan nhd mét hang rao duoc goi 1a hang rao méu - tuyén te. Vung tay khong
c6 hang rao mau - tuyén tc nhu & viing vo mic du c6 té bao ludi biéu mé nhiéu hon
vung vo.

Trong m6 hinh khao sat doc tinh ban méan tinh cao CoAEQ, hinh thai ngoai va mé
hoc cua cc co quan ndi tang nhu tim, gan, than, 14 lach, tuyén wc, ... trong co thé c6
dic diém hinh thai va chtic ning khong thay d6i dic biét gitra nhom d6i chung voi
cac nhom thi nghiém, chirng minh cho sy an toan cua cao CoAEO khéng gay anh
huong toi cac co quan ndi tang. Mau vat chung toi thu duoc trong nghién ctu phu
hop véi nghién ctu cua Natalia S va ctv. (2018), Subramanion L.J va ctv. (2011)
(Fekih Hassen va ctv, 2013; Jothy va ctv, 2011).

3.7.  Ung dung tao san pham thuc pham dang bt hoa tan tir cao CoOAEO.
3.7.1. Anh hwéng cia ty 1&¢ hdn hop cac chat mang (maltodextrin:gum arabic:
gelatin) dén dd nhét dich say phun, hiéu suit thu hai bét, @6 am bat va thoi gian
hoa tan cuaa bgt.

Theo két qua sé liéu & Bang 3.23 anh hudng ty 1é cac chat mang, cho thiy do nhat
cua ty I& hdn hop cac chat mang 94:5:1 c6 d6 nhét thap hon so vai cac ty I¢ khac khi
pha cung ham lugng va cung thoi gian hoa tan. Nguyén nhén la ty I1é gum arabic va
gelatin thap. Hiéu suat thu hoi bot sau khi siy & cac ty 18 cho thiy ty 18 pha tron cac
chat mang c6 ham luong maltodextrin 94:x:y cho két qua cao va khdng thay co sy
thay d6i vé hiéu suat thu hoi bot khi thay doi ham lugng gum arabic va gelatin. Trong
khi d6, néu thay d6i ham lwong maltodextrin 88:11:1; 90:9:1; 92:7:1 thi hiéu suat thu

hoi bot s& bi giam xudng. Diéu nay ciing d& hiéu 14 trong cac chat mang maltodextrin,
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gum arabic va gelatin thi chit mang maltodextrin 1a d& siy hon so véi 2 chat mang
con lai trong qua trinh thuc nghiém. Nguyén nhén la dung dich maltodextrin c6 d6
nhét thap hon néu hoa tan ciing mot ndng do, chinh vi d6 nhét cao cua dich say s&
tao swong kho hon va hinh thanh nhirng giot swong dai, kich thudc 16n anh hudong
dén téc do thoat am (Rosenberg va ctv, 1990). B am cua bot sau khi say ¢ ty 18 hdn
hop chit mang 94:5:1 va 94:4:2 thap hon cac ty 1¢ khac nhung nhin chung véi gia tri
d6 am cua céc ty & duoc danh gia phu hop cho ché d6 bao quan. Thuc hién kiém tra
thoi gian hoa tan caa bot sau khi sdy dé xem tinh kha dung caa san pham bot hoa tan
cho thiy thoi gian hoa tan thap nhat & ty 1é hdn hop chat mang 94:5:1; 94:4:2 va
94:3:3.

Két luan: tir cac két qua kiém tra trén cho thay ty 1 hn hop chat mang 94:5:1 phi
hop dé lya chon dé thuc hién cac nghién ciru tiép theo. Két qua nay phi hop véi cong

trinh nghién ciru ctia nhom tac gia Rajabi va ctv. (2015).

Bang 3. 24. Anh hudng ty I cac chat mang dén do nhét dich siy, hiéu suat thu hoi
bot, d6 am bot va thoi gian hoa tan.

Ty 1& hdn hop cac chat mang
(maltodextrin:gum arabic:gelatin)
Ham 88:11:1 90:9:1 92:7:1 94:5:1 94:4:2 94:3:3 94:2:4 94:1:5
muc tiéu
bo nhot 4,73 4,16 3,32 3,10 3,12 3,16 3,18 3,22
(cP) +0,02¢  +0,01° +0,02¢ +0,01¢ +0,01%  +0,01°"  +0,01"  +0,01¢
Hiéu suit 38,33 43,23 50,35 58,10 57,46 58,06 58,63 58,50

(%) +0,15* +0,14°  +0,25°  +121% +1.20° 0,409  +0,05% 0,20
Do am 3,60 3,46 3,40 3,20 3,23 3,26 3,27 3,25
(%) +0,13* +0,05®  +0,02**  +0,15¢ +0,03%  +0,10%®  +0,04%  +0,25%
Thoi gian 2,76 2,46 2,06 1,43 1,53 1,56 1,60 1,73
hoatan  +0,05° +0,15° +0,05°¢ +0,12 +0,10®  +0,05% +0,10%¢ +0,05¢
(pht)

Céc gia tri duoc thé hién = SD cua 3 lan I3p lai, cAc chit cai khac nhau (a,b,c,d.e.f,g) trong
cung mét hang cho thay co6 sy khac biét co y nghia vé mat thong ké véi p < 0,05.

3.7.2. Thi nghiém mét yéu t6 déc 1ap
e Anh hwéng nhiét @d dén hiéu suat, @9 am, @ giam (RSA, TFC, TPC, TTC)

ciia bdt say phun
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Hinh 3. 13. Anh huéng cua nhiét siy phun dén hiéu suat bot thu hoi

Két qua duoc bicu dién dudi dang trung binh + SD (n = 3), cac chir cai khac nhau
(a,b,c,d,e) cho thay co sy khac biét c6 y nghia vé mat thong ké véi p < 0,05.
Nhan xét Hinh 3.13 anh huong cua nhiét siy phun dén hiéu suat bot thu hoi, khi nhiét
d6 tang dén 160°C thi hiéu suat thu hoi bot khong ting nira va dong thoi do am cua
bot cang giam. O nhiét do 120-130°C bot bi dinh trén budng siy va cyclone do d6
lam hiéu suat thu hoi bot giam phi hop véi nhan dinh cua tac gia Maury va ctv. (2005)
(Maury va ctv, 2005).
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Hinh 3. 14. Anh huéng cua nhiét siy phun dén d6 am, do giam (RSA,
TFC,TPC,TTC) cua bot thu hoi

Két qua duoc bicu dién dugi dang trung binh + SD (n = 3), cac chir cai khac nhau
(a,b,c,d,e,f) cho thay c6 su khéc biét co6 y nghia vé mat thong ké vai p < 0,05.

Trén Hinh 3.14 anh hudéng cua nhiét siy phun, cho thay nhiét do say tang thi d6 giam
(RSA, TEC, TPC) cao va do am cua bot thu hoi thap. Dbi véi do giam ham luong
TTC ¢ nhiét do say tir 120°C -150°C ¢6 dau hidu giam va tir nhiét do say 160°C-170°C
thi do giam ham lugng TTC c¢6 tang 1én. Theo nghién ctu cua Fang va ctv. (2011)
khi sdy & nhiét 6 150°C phan traim TFC giam 6% va TPC giam 4% (Fang va ctv,
2011), két qua nay phu hop véi két qua nghién ctu trén. Voi ¢6 am caa bot sau khi
say & nhiét do 140°C tré 1én thi dd am nho hon 3% pht hop vai nhan dinh caa Tzannis
va ctv. (1997) (Ameri va ctv, 2006; Tzannis va ctv, 1997). Tt Hinh 3.9 va 3.10 chon
nhiét do 140°C dé thi nghiém tiép theo vi d6 giam ham luong TTC it va dé sdy (bot
khong bi bAm nhiéu trén budng sy va cyclone).

e Anh huwéng ham lrgng chit mang dén hiéu suit, dd 4m, dé giam (RSA, TFC,

TPC, TTC) caia bt sdy phun
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Hinh 3. 15. Anh huéng ham lwong chit mang dén hiéu suat caa bot thu hoi
Két qua duoc bieu dién dudi dang trung binh £ SD (n = 3), cac chir céi khac nhau
(a,b,c,d) cho thay c6 su khac biét co6 y nghia vé mat thong ké véi p < 0,05.

Nhan xét Hinh 3.15 khi ting ham lugng chat mang 1én 16% thi hiéu suat thu hdi bot
dat gia tri cao nhung sau d6 c6 dau hiéu giam o ham lugng chat mang I6n hon 18%.
Nguyén nhan la do ham lwong chat mang cao d6 nhét cua dich siy phun ting 1am anh
huong qua trinh siy, bot say phun dinh nhiéu 1én thanh caa budng siy va cyclone.
Két qua nay phu hop véi nghién ciu caa Nambiar va ctv. (2017) (Nambiar va ctv,
2017).
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Hinh 3. 16. Anh hudng ham lwong chit mang dén d6 am, do giam (RSA,
TFC,TPC,TTC) cua bot thu hoi

Két qua duoc biéu dién dudi dang trung binh + SD (n = 3), céc chir céi khéc nhau (a,b,c,d)
trong cung mot chi tiéu cho thay c6 su kKhac biét c6 y nghia vé mat thong ké vaéi p < 0,05.
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Nhan xét trén Hinh 3.16 & ham lugng chit mang 14 va 16% thi d6 am cua bot sy
phun c6 d6 am thap nhat va d6 giam RSA, TFC, TPC, TTC la thap nhat. Nguyén
nhan 1a qua trinh siy dat két qua tét, bot khéng bam trén thanh cua budng siy va
cyclone do d6 it bi anh huéng & nhiét do cao. Két qua nay ph hop véi nghién ctu
cua Nambiar va ctv. (2017). Vi mong muén dé giam TTC 1a nho nhat do d6 lwa chon
ham lugng chat mang 16% phu hop cho thi nghiém ké tiép.

e Anh huéng lwu lwong nap liéu dén hiéu suat, d am va do giam (RSA, TFC,

TPC, TTC)
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Hinh 3. 17. Anh hudng luu luong nap liéu dén hiéu suét thu hoi bot
Két qua duoc bieu dién dudi dang trung binh + SD (n = 3), cac chir céi khac nhau

(a,b,c,d) cho thay co su khac biét co6 y nghia vé mat thong ké véi p < 0,05.
Nhan xét trén Hinh 3.17 cho thiy luu luong 25 ml/phut thi cho dwoc hiéu suét thu hoi
bot cao nhat, sau d6 hiéu suat thu hoi c6 dau hiéu giam ¢ khoang luu luong nap liéu
tir 30-35ml/phut. Diéu d6 phu hop véi qué trinh sdy thyc té 13 luu luong nap liéu cao
ddng nghia véi toe d6 say s& cao luc d6 bot chura thoat 4m tét, dé dang bam Ién cyclone
va khong roi xudng lo hitng san pham. Két qua nay pht hop véi nhan dinh caa Maury

va ctv. (2005) vé anh huong caa luu lugng nap liéu dén hiéu suat thu hoi bot.
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Hinh 3. 18. Anh huong luu lwong nap liéu dén do am, d6 giam (RSA,
TFC,TPC,TTC) cua bot thu hoi

Két qua duoc biéu dién dudi dang trung binh + SD (n = 3), cac chir céi khac nhau (a,b,c,d)
trong cung mot chi tiéu cho thay c6 su khac biét co6 y nghia vé mat thong ké véi p < 0,05.

Nhan xét trén Hinh 3.18 & luu luong nap liéu tir 10-25ml/ phit thi d6 am giam va do
giam RSA, TFC, TPC, TTC it nhung sau d6 c6 dau hiéu ting tro lai. Piéu dé cho
thay néu luu lwong nap liéu thap thi cac c6 sy anh huong caa nhiét d6 1én cac chat
chuyén hda bac 2 nhiéu va nguoc lai, nhung néu luu lwong nap liéu cao qua thi toc
d6 say cao va s& lam cho bot san pham c6 @6 am tiang 1én (do chua thoat am kip) va
bot bi dinh 1én cyclone khdng xudng lo hitng mau dan dén hiéu suat thu hoi giam.
Tir céc két qua khao sat cac yéu td doc lap trén ching toi chon ra cac mic gigi han
du6i va trén cua cac yéu to nhu sau: nhiét ¢ dau vao tir 130-160°C, ham lugng chat
mang tur 14-18%, luu lwgng nap liéu 15-30 mi/phut.

3.7.3. Téi wu héa

Dua trén két qua cuaa cac thi nghiém maot yéu té doc lap, chang t6i lwa chon mé hinh
BBD, chon mé hinh da thtc bac hai véi 15 nghiém thirc dé téi wu hoa bon bién doc
lap, bao gom Xa: nhiét do say (°C), Xz: ham lwong chat mang (%), Xs: luu lugng nap
licu (ml/phat). Y1: hiéu suat (%), Y2: d6 am bot (%), Ya: d6 giam kha ning khang
oxy hoa (%), Y4 : @6 giam TPC (%), Ys: d6 giam TFC (%), Ye: do giam TTC (%)
theo phuong phap dap tng bé mit (RSM). St dung phan mém JMP 10.0.0 dé phan

tich dix liéu.

92



Bang 3. 25. Két qua ham muc tiéu

Nghiém Ma Yéu to Ham muc tiéu
thac héa X1 Xo X3 Y1 Y Y3 Ys Ys Y
1 —0— 130 16 15 2887 3,72 9,69 4,09 261 1,10

2 0+— 145 18 15 50,37 3,32 11,30 541 3,29 1,83
3 -0+ 130 16 30 29,78 398 992 487 283 1,25
4 000 145 16 225 58,06 2,28 943 4,49 242 1,02
5 +0— 160 16 15 56,72 2,56 13,49 851 549 2,74
6 000 145 16 225 57,89 229 99 437 289 143
7 0—+ 145 14 30 49,06 3,89 10,46 5,42 3,06 2,46
8 0— 145 14 15 46,81 3,02 11,35 6,29 3,35 2,26
9 O++ 145 18 30 39,45 3,79 9,98 490 2,98 1,58

10 ++0 160 18 225 57,82 3,05 11,37 6,27 3,86 2,35
11 000 145 16 225 59,26 2,47 953 476 235 124
12 —+0 130 18 225 29,76 3,82 10,17 505 2,81 2,01
13 +-0 160 14 225 54,58 295 1432 8,32 587 3,43
14 —0 130 14 225 31,41 3,52 10,02 5,02 3,11 094
15 +0+ 160 16 30 42,13 3,67 13,21 8,21 5,19 299

X1: nhiét do say (°C), Xz2: ham lugng chat mang (%), Xs: luu luong nap liéu

(ml/phut).

Y1: hiéu suat (%), Y2: d6 am bot (%), Y3: phan tram giam kha ning khang oxy hoa

(%), Y4 : phan trim giam TPC (%), Ys: phan tram giam TFC (%), Ye: phan tram

giam TTC(%).
e Phan tich théng ké va mé hinh thich hop

Y1 = 58,40+11,43X1 -0,55X; -2,79X5 -11,02X12 -3,98X,2 -7,99X32
+1,22X1 Xo- 3,87X1X3 -3,29X2Xs3 (1)
Phuong trinh Y3 rut gon:
Y- = 58,40+11,43X1 -2,79X3 -11,02X:2 -3,98X52 -7,99X52
- 3,87X1X3 -3,29%2X3 (1°)

Trong phuong trinh (1) Y1 hiéu suat cua bot thu hoi va Xa: nhiét d6 say phun, Xo:
ham lugng chat mang, Xs: luu luong nap liéu. Két qua phan tich théng ké R? =
0,9859, R2ag= 0,9607, cho thidy mirc d6 chinh xac cao vé do tin cay cua céc gia tri
thir nghiém va muc d6 twong quan cao gitra C4c gia tri quan sat va du doan, thong s6
do ty sb tin hiéu / nhidu bing (Adeq precision=20,951) > 4 cho thay tin hiéu day du
va mong muédn. Gié tri F ctia mo hinh c¢é y nghia véi p < 0,001, con 15i khong twong
thich thi khéng dang ké va khéng c6 ¥ nghia thdng ké véi p=0,0619 > 0,05 13 mong
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muén. Diéu d6 chung téa md hinh lra chon rat ph hop. Tir phuong trinh trén c6 thé
thay rang cac hé sd X1, X12 ¢6 anh hudng rat nhiéu (p < 0,001). Cac hé s6 Xs? ¢d anh
huong nhiéu (p < 0,01). Hé s6 Xa, X1X3, X2X3, X22 ¢6 anh huong (p < 0,05). Con lai
c4c hé s6 Xz, X1X2, khdng ¢6 anh huéng (p>0,05).
Y2 =2,28 - 0,35X; + 0,07Xz + 0,33X3 +0,51X12 + 0,53X72 + 0,68X32
- 0,05X1 Xo+ 0,21X1 X3 - 0,10X2X3 (2)

Phuong trinh Y2 rat gon:

Y, =2,28-0,35X1 + 0,07X2 + 0,33X3 +0,51X12 + 0,53X22 + 0,68X32
+0,21X1X3 - 0,10X2X3 (2°)

Trong phuong trinh (2) Y2 do 4m cua bot thu hdi va Xi: nhiét do say phun, Xz: ham
lwgng chat mang, Xs: Iuu luong nap liéu. Két qua phan tich théng ké R? = 0,9985,
R2a¢i= 0,9836, cho thiy mtrc d6 chinh xac cao vé do tin cay cua cac gia tri thir nghiém
va murc d6 twong quan cao gitra C4c gia tri quan st va dy doan, thong sb do ty s6 tin
hiéu / nhidu bang (Adeq precision=23,667 ) > 4 cho thiy tin hi¢u diy du va mong
muén. Gia tri F cia mo hinh ¢6 y nghia véi p < 0,001, con 16i khong twong thich thi
khong dang ké va khong c6 ¥ nghia thong ké véi p=0,8824 > 0,05 la mong mudn.
Diéu d6 chiing téa md hinh lya chon rat phi hop. Tir phuong trinh trén c6 thé thay
rang cac hé sd Xu, Xa, X1 X3, X12, X224, Xa? ¢6 anh huang rat nhiéu (p < 0,001). Céc
hé s6 Xz, X2Xs ¢ anh huéng nhiéu (p < 0,01). Con lai cac hé s6 X1 X2, khdng c6 anh
hudng (p > 0,05).
Y3 = 9,64 +1,5737X1 - 0,4162X; - 0,2825X3 +1,3175X12 +0,5125X,2

+ 0,62X32 - 0,775X1 X2 - 0,1275X1X3 - 0,1075X2X3 (3)
Phuong trinh Y3 rdt gon:
Y3 = 9,64 +1,5737X1 +1,3175X12 - 0,775X1 X2 (3°)

Trong phuong trinh (3) Y3 phan trim giam kha ning chéng oxy héa cua bot va Xi:
nhiét do say phun, Xz: ham luwong chat mang, Xa: luu lugng nap lidu. Két qua phan
tich thdng k& R? = 0,9499, R2aq= 0,8597, cho thay muc d6 chinh xé&c cao vé do tin
cay cua Ccac gia tri thir nghiém va mirc d6 twong quan cao gitra Cac gia tri quan sat va
du doan, théng sb do ty s6 tin hiéu / nhidu bang (Adeq precision=12,274 ) > 4 cho
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thdy tin hiéu day du va mong muén. Gia tri F ciia mo hinh c¢6 ¥ nghia véi p <0,01,
con 16i khong tuong thich thi khong dédng ké va khdng cé y nghia thong ké véi
p=0,1365 > 0,05 1& mong mudn. Piéu dé chirng téa md hinh lya chon rat phi hop.
Tir phuong trinh trén c6 thé thay rang cac hé s6 X1 ¢ anh hudng rat nhiéu (p < 0,001).
Hé s X12 ¢6 anh huang nhiéu (p<0,01). Hé sé X1X2 ¢6 anh hudng it (p < 0,05). Con
lai cac hé s6 Xz, X, X1 X3, X2X3, X2?, X3? khong ¢6 anh huéng (p > 0,05).

Yu = 4,5466 +1,535X; - 0,4275X; - 0,1125X3 +1,266X12 +0,3516X22

+ 0,6066X32 - 0,52X1 X2 - 0,27X1X3 + 0,09X2X3 (4)

Phuong trinh Y4 rut gon:
Y4 = 4,5466 +1,535X; +1,266X12  (4)

Trong phuong trinh (4) Y4 phan traim giam TPC cua bot va Xi: nhiét do sdy phun,
X2: ham luong chat mang, Xs: luu luong nap liéu. Két qua phan tich thong ké R? =
0,9392, R2ag= 0,8297, cho thidy mirc d6 chinh xac cao vé do tin cay cua céc gia tri
thir nghiém va mutc d6 tuong quan cao gitra Cac gia tri quan sat va du doan, thong s6
do ty s6 tin hiéu / nhidu bang (Adeq precision=10,421) > 4 cho thay tin hi¢u day du
va mong mudn. Gia tri F cia md hinh ¢6 ¥ nghia véi p < 0,05, con 18i khong twong
thich thi khong dang ké va khong c6 ¥ nghia thong ké véi p=0,0632 > 0,05 13 mong
muén. Diéu d6 ching téa md hinh lra chon rat phi hop. Tir phuong trinh trén c6 thé
thay rang cac hé s6 X1 ¢ anh huang rat nhiéu (p < 0,001). Hé sé Xi2 ¢ anh huang
(p < 0,05). Con lai cac hé s6 X1Xz, X2, X3, X1 X3, X2X3, X22, X3? khdng ¢6 anh huong
(p > 0,05).

Ys = 2,5533 +1,1312X; - 0,3062X: - 0,085X3 +1,1095X12 +0,2495X>2

+ 0,3670X32 - 0,4275X1 X2 - 0,13X1Xs - 0,005X2Xs (5)
Phuong trinh Y's rut gon:
Ys = 2,5533 +1,1312X; +1,1095X12  (5°)

Trong phuong trinh (5) Ys phan traim giam TFC cua bot va Xi: nhiét do siy phun,
X2: ham luong chat mang, Xs: luu luong nap liéu. Két qua phan tich thong ké R? =
0,9410, R2ag= 0,8348, cho thidy mirc d6 chinh xac cao vé do tin cay cua céc gia tri
thir nghiém va muc d6 twrong quan cao gitra C4c gia tri quan sat va du doan, thong sb
do ty sb tin hiéu / nhidu bing (Adeq precision=10,922) > 4 cho thay tin hiéu day du
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va mong mudn. Gia tri F ciia mé hinh ¢6 ¥ nghia véi p < 0,05, con 18i khéng twong
thich thi khéng dang ké va khong c6 ¥ nghia thong ké véi p=0,2359 > 0,05 13 mong
muén. Diéu d6 chting téa md hinh lua chon rat phi hop. Tir phuong trinh trén c6 thé
thdy rang cac hé s X1 ¢6 anh hudng rat nhiéu (p < 0,001). Hé s6 X12 ¢ anh hudng
nhiéu (p < 0,01). Con lai cac hé s6 X1Xz, X2, X3, X1X3, X2X3, X22, X32 khong c6 anh
hudng (p > 0,05).

Ys=1,23+0,7762X1 - 0,165X> + 0,0437X3 +0,47X12 +0,4825X,2 + 0,32X32

- 0,5375X1X2 + 0,025X1Xs - 0,1125X2X3 (6)
Phuong trinh Ys rat gon:

Yo = 1,23 +0,7762X1 +0,47X12+0,4825X,2 - 0,5375X1X> (6”)

Trong phuong trinh (6) Ys phan trim giam TTC cua bot va Xi: nhiét do say phun,
Xz: ham lwgng chat mang, Xs: luu lugng nap liéu. Két qua phan tich théng ké R? =
0,9573, R2agi= 0,8806, cho thdy mic do chinh xac cao vé do tin cay cua cac gia tri
thir nghiém va muc d6 twong quan cao giira C4c gia tri quan sat va du doan, thong sb
do ty s6 tin hiéu / nhiéu bang (Adeq precision=14,215 ) > 4 cho thay tin hiéu day du
va mong mudn. Gia tri F ctia md hinh ¢6 ¥ nghia véi p < 0,01, con 18i khéng twong
thich thi khéng dang ké va khong c6 ¥ nghia thdng ké véi p=0,3307 > 0,05 13 mong
muén. Piéu d6 ching téa md hinh lua chon rat phii hop. Tir phuong trinh trén c6 thé
thiy rang cac hé s6 X1 ¢6 anh hudng rat nhiéu (p < 0,001). Hé sb X12, X22 , X1 X2 ¢6
anh huong (p < 0,05). Con lai cac hé s6 Xz, X3, X1 X3, X2X3, X3? khong ¢6 anh huéng
(p > 0,05).
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Hinh 3. 19. Do thi bé mét dap Ging 3D va dudng dong mirc 2D cua cac ham muc
tiéu Y1.6 VGi anh hudng caa cac bién doc l1ap Xi-3

Nhén xét trén d6 thi 3D Hinh 3.18 (a) cho thay hiéu suat thu hdi bot c6 gia tri cuc dai
do d6 co thé xac dinh duoc gié tri téi wu. Bén canh d0, cac d6 thi 3D Hinh 3.18
(b,c,d,e,f) cho thiy cac gia tri cuc tiéu do d6 c6 thé xac dinh cac gié trj toi wu phan
tram giam cua cac chat c¢d hoat tinh sinh hoc.

Nhén xét trén dudng dong mic Hinh 3.19 (a’) cua hiéu suat thu hdi bot cho thay néu
tang nhiét do tir 130°C dén 153°C thi hiéu suat thu hoi bot s& tang cao nhét va sau d6
giam. Trong cung nhiét o khi ham lwong chat mang tir 13% dén 16% thi hiéu suat
thu hoi bot tang va sau d6 giam cho dén ham luong chat mang 18%. Trén duong dong
muc Hinh 3.19(b’) cho thay nhiét do tang tir 130°C-150°C thi ¢6 am cua bot thu hoi
giam. Sau dé tir nhiét ting tir 150°C-160°C thi d6 4m ting do luu lwong nap liéu cao
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30ml/phut bot thoat am khong tot va co hién tuong bot dinh vao thanh binh hing khi
thu hoi san pham bot. Trén duong dong mic ¢ Hinh 3.19(c’) cho thay tir nhiét do
tang tir 136°C- 160°C thi kha ning chéng oxy hoa giam do d6 giam chdng oxy hoa
tang 1én. Con luu lwong nap liéu tir 23-25ml/phut thi kha nang chéng oxy hoa cua bot
giam it nhat do do giam chng oxy hda thap nhat. Piéu nay ciing duoc giai thich néu
lru lwong nap lidu thap thi thoi gian sdy 1au do do thoi gian tiép xuc nhiét 1au va 1am
cho bot dé bi thay ddi. Két qua nay phd hop véi nhan dinh ciia Maury va ctv. (2005).
Qua két qua thuc nghiém néu luu luong nap liéu cao thi qua trinh thoat am khong tét
lam cho bot c6 dd am cao va dé dinh vao cyclone (nhiét do cao) mét thoi gian dai va
sau d6 roi vao lo chira san pham (nhiét do thap). Trén db thi duwong ddng mic ¢ Hinh
3.19(d’) ciia d6 thi duong dong muc do giam TPC cho thay nhiét do tir 135°C-160°C
thi ham luong TPC giam do d6 giam TPC ting 1én. Diéu d6 cho thay trong qua trinh
say phun nhiét do c6 anh huéng dén ham luong TPC va cé xu huéng giam khi nhiét
d6 siy tang. Trén do thi duong ddng mic & Hinh 3.19(e’) cho thay nhiét do tir 137°C-
160°C thi ham lugng TFC giam do d6 giam TFC tang 1én. Piéu do6 cho thay trong
qua trinh say phun nhiét 46 c6 anh hudng dén ham lwong TFC va c6 xu huéng giam
giam khi nhiét do say tiang. Su thay doi TFC nd gidng nhu su thay doi TPC. Trén
duong dong muac Hinh 3.19(f") thay nhiét d6 tang 1én tir 130°C-160°C thi ham luong
TTC giam do d6 giam TTC ting. Piéu d6 cho thay nhiét d6 sdy c6 anh huong dén
ham lugng TTC va c¢6 xu hudng giam khi nhiét d6 siy ting. Két qua nay phi hop véi
nhan dinh caa Patel va ctv. (2009)(R. Patel va ctv, 2009).
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Hinh 3. 20. Két qua dy doan cta mé hinh tdi uu
Theo két qua chay téi vu héa trén phan mém JMP da dua ra thong sd tdi uu du doan
& Hinh 3.20 cho qué trinh sdy phun dich cao chiét ethanol dé ham lugng TTC giam
it nhat nhu sau nhiét d6 sy dau vao 133°C, ham lugng chat mang 16% (w/w), luu
lwong nap liéu 22,5ml/phit khi d6 phan mém cho két qua du doan cac ham muc tiéu
lan luot 1 hiéu suat thu hdi bot 42,201%, do am bot 2,936% va do giam chdng oxy
hoa kha 9,224%, d6 giam TFC 2,358%, do giam TPC 4,124%, d6 giam TTC 0,909%.
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e Kiém ching thuc nghiém

Thue hién kiém chang véi théng sé sdy phun nhu nhiét do siy dau vao 133°C, ham
luong chat mang 16% (w/w), luu luong nap liéu 22,5ml/phut thu duoc két qua & Bang
3.25 nhu sau:

Bang 3. 26. Két qua so sanh thuc nghiém véi du doan

Ham Giatri Giatri Gia tri P-value
muc tiéu du doan thuc nghiém
Hiéu suat (%) 42,2012 42,040+0,262? 0,349
Do am (%) 2,9362 2,871+0,0582 0,129
% RSA giam 9,2242 9,192+0,0402 0,252
%TPC giam 4,1247 4,191+0,049? 0,076
%TFC giam 2,3582 2,298+0,0662 0,195
% TTC giam 0,9092 0,883+0,2302 0,126

Két qua kiém ching d6i voi cac ham muc tiéu hoan toan giéng vai két qua du doan.

Diéu d6 c6 nghia 13 cc gié tri du doan phu hop vai céc gia tri toi vu.

Két luan: Dich cao CoAEO duoc siy phun véi cac diéu kién nhiét do say dau vao

133°C, ham luong chat mang 16% (w/w), luu lwgng nap liéu 22,5ml/phat thu duoc

san pham bot cao COAEO ¢ chira cac thanh phan TPC, TFC, TTC cao va kha ning

chéng oxy hoa cao. San pham bot CoAEO hoa tan dugc dem nghién ciu tiép thoi

gian bao quan dé xem su bién doi cac thanh phan TPC, TFC, TTC va kha ning chong

oxy hoa.

3.8.  Xac dinh thoi gian bio quan san pham bt COAEO hoa tan.

3.8.1. Anh hwéng ciia nhiét dd dén kha ning chong oxy hdéa (RSA) trong thoi
gian bao quan san pham bt CoAEO hoa tan.

Nhan xét & Hinh 3.21 kha nang chéng oxy hoa (RSA) cua san pham giam theo ting

ngay ¢ nhiét do 60°C va 50°C. O nhiét d6 bao quan 60°C trong 7 ngay, kha ning

chéng oxy hda (RSA) cua bot giam hon 80%. Con & nhiét d6 bao quan 50°C thi dén

ngay thtr 8, kha ning chdng oxy hoa (RSA) cua bot giam hon 80% diéu d6 cho thay

chat luong caa bot c6 su bién doi manh khi bao quan bot & nhiét do cao.
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Hinh 3. 21. Thay d6i RSA trong san pham & cac nhiét do bao quan 60°C va 50°C.

Xac dinh thoi han sir dung cua san pham bot nam van chi say phun.
Véi gia thuyét kha nang chong oxy hda (RSA) giam 20% so vé6i ban dau. Tur Hinh
3.21 ta thiy & nhiét ¢ 60°C thoi gian bao quan 1,708 ngay, con & nhiét do 50°C thoi
gian bao quan 3,874 ngay.
Gia tri cua Quo:

_3,874_
1,708

Q10 2,268

Thoi gian bao quan & nhiét d6 mat 20°C (kha nang chong oxy hda giam 20% so voi
ban dau) s& la:

F,=f,xQ2/"°=1,708x2,268%0/1°= 45 2 ngay

3.8.2. Anh hwéng cia nhiét do dén ham lwong TTC trong théi gian bao quan
san pham bt CoAEO hoa tan.

Nhan xét & Hinh 3.22 ham lugng TTC cuia san pham giam theo thoi gian bao quan.

O nhiét do 60°C dén ngay thtr 10 thi ham luong giam hon 80 %. Con ¢ nhiét do bao

quan 50°C thi d&én ngay thir 11 thi ham lugng TTC giam hon 80%.
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Hinh 3.22. Thay d6i ham lugng TTC trong san pham & cac nhiét ¢o bao quan 60°C
va 0°C.
Tuong ty Voi gia thuyét ham luong TTC giam 20% so véi ban dau. Tir Hinh 3.20
thay d6i ham lwong chat chiét TTC trong san pham & céac nhiét do bao quan 60°C va
0°C, ta thay & nhiét ¢6 60°C thoi gian bao quan 1,885 ngay, con & nhiét do 50°C thoi
gian bao quan 4,645 ngay.

Gia tri cua Quo:

Q10=-2-2=2,464

1,885
Thoi gian bao quan & nhiét do mét 20°C (ham lwong TTC giam 20% so véi ban dau)
sé la:

F,=f1xQ1/"=1,885x2,464%/10= 69,5 ngay

Kiém chizng mé hinh:

Két qua Bang 3.27 kiém chtiing mé hinh thoi han sir dung ¢ 20°C, cho thiy do giam
RSA thuc nghiém giong nhu md hinh du doan trong thoi gian 45,2 ngay va tuong tu
d6 giam TTC thuc nghiém ciing gidng nhu du doan. Diéu d6 cho thiy két qua du

doan s6 ngay bao quan 45,2 ngay d6i véi ham muyc tiéu 1a kha nang chéng oxy hoa
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giam 20% va 69,5 ngay dbi voi ham muc tiéu 1a ham lwong TTC giam 20%, ¢ cling
diéu kién nhiét d6 20°C 1a phu hop.

Bang 3. 27. Kiém ching md hinh thoi han sir dung & 20°C

Ngay Do giam RSA (%) Do giam Do giam Do giam Pvalue
kiém tra thuc nghiém RSA(%) TTC (%) TTC(%)
du doan  thuc nghiém  du doan

45,2 19,322 +0,54 20° - - 0,099
69,5 - - 19,79° +0,14 20P 0,066

Cac chit cai ky tu khac nhau trong cling mot hang biéu thi sy khac biét khéng co y
nghia thong ké (p > 0,05).

“_ < khéng kiém tra.

3.9. Panh gia san pham bt COAEO hoa tan

3.9.1. Ty trong bt CoOAEO

Két qua do ty trong cua bot p = 1,108+0,023, véi két qua nay cho thay bot COEAO
nang hom nudc ¢6 kha ning ty lang chim. Nhung véi tac dong luc khuay thi s& lam
gia tang kha nang hoa tan cua bot cao.

3.9.2. Kha nang hoa tan cia bt trong nwéc

Kha nang hoa tan cua bot COAEO 1,4 phut/1gram trong 50ml nudc ¢ nhiét d6 28°C.
Diéu d6 cho thdy bot c6 kha niang hoa tan nhanh thich hop véi san pham thac udng
dang bot hoa tan.

3.9.3. Hinh dang cia byt CoEAO hoa tan

Nhan thay kich thuéc cua bot nam trong khoang tir 1-30 pum, ¢6 dang hat dong nhat,
hinh cau phi hop vai két qua nghién cau cia Quoc va ctv. (2018) nhung c6 it nép

nhian trén bé mat pha hop hon (Quoc va Muoi, 2018).

Hinh 3. 23. Anh chup SEM cua bot COEAO ¢ d6 phong dai 1000x
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3.9.4. Kha ning thAm wét caa bt
Két qua kha ning thim w6t cua bot COEAO la 227+12 gidy. So véi két qua nghién
ctru ctia Quoc va ctv. (2018) vé bot say phun tir qua thom thi bot COEAO c6 kha ning
thAm w6t nhanh hon dong nghia thoi gian hoa tan trong nuée ciing tot hon.
3.9.5. Kha ning khir géc tw do ciia bot COAEO hoa tan
Kha ning khtr gbc ty do cua bot COAEO duoc thé hién trong Bang 3.28. Kha ning
khir goc tu do cua bot COAEO hoa tan, cho thay bot COAEO hoa tan c6 tinh chéng
oxy hoa giam khéng nhiéu so véi dich ban dau.

Bang 3. 28. Kha ning khu goc ty do cua bot COAEO hoa tan

A X Kha nang trung hoa goc  Nong dd dau tha I1Cso
K higu mau twdo (SC%) — nghiem(mg/ml)  (mgimL)

Chung (+) [Acid 93,82 £ 2.95 0,035 0,019
ascorbic]
Chang (-) 0,0 -
[DPPH/EtOH +
DMSO]
Bot COAEO 61,43 +4,71 0,5 0,31

3.9.6. Kha ning wc ché té bao ung thw c6 tir cung va té bao ung thu gan cia bt
CoAEO hoa tan.

Qua qua trinh say phun ham lugng c4c chat chiét TPC, TFC va TTC trong bot c6
giam so vai dich chiét ban dau, do d6 kha ning &c ché ung thu so véi dich ban dau
cling thay giam. Két qua ¢ Bang 3.29 cho thiy bot COAEO c6 kha ning wc ché dong
té bao ung thu ¢6 tir cung (HeLa) va e ché té bao ung thu gan (Hep-G2). Trong thanh
phan cta bot cao COAEO ¢6 chira ham lugng TPC, TFC va TTC, ¢6 thé day 1a nhitng
chat ¢ kha nang wc ché té bao ung thu theo 2 co ché sau:

Co ché thir 1: CAc chat trén 1am ting qué trinh chét theo lap trinh (apoptosis) cua té
bao, ddng thoi l1am giam phosphor-STAT3 (Blaskovich va ctv, 2003). Phosphor-
STAT3 la mot yéu té phién ma cua té bao, dong vai tro quan trong trong sy phat trién

cua té bao ung thu.
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Co ché thir 2: Céc chét trén 1am giam COX-2 (Jayaprakasam va ctv, 2003). COX-2
c6 vai tro thic day su ting sinh, hinh thanh mach, viém, xam lan va di cin cua té bao
ung thu.

Diéu nay cho thay san pham bt COAEO c6 thé sir dung tao ra san pham c6 loi cho
sic khoe 6 kha nang hd tro trong diéu tri ung thur.

Bang 3. 29. Kha ning ¢ ché té bao ung thu cd tir cung (Hela) va té bao ung thu
gan (Hep-G2) cua bot CoOAEO hoa tan

Té bao Hel a Té bao Hep-G2
. \ A ip Ty 1€
::I%BIE;U Nonfa((i)ontl’]héi 1'1’(; che 1Cso Ty Ié fic ché 1Cso
té bao té bao (%)
(%)
Chung (-) 0,1% 0 - 0 -
[DMSQ]
Chung (+)
[Ellipticine] S5ug/ml 90,2+3,7  3,46uM 84,212 4 3,23uM
76,2
Bot COAEO 200ug/ml 60,9+3,1 77,5ug/ml 57,446,2 ug/mi

3.9.7. Pd an toan sinh hec ciia san pham bt CoAEO hoa tan

Trong Phuy lyc PLIL.3 ¢ Bang i.1 cho thay trong 100g san pham bot cao COAEO hoa
tan ¢6 ham lugng chat chiét TTC 10,35 mg oleanolic. Ham lugng nay nam trong gigi
han an toan khi kiém tra doc tinh cdp va mén tinh 1a 781,8 mg oleanolic/kg thé trong
va 52,12 mg oleanolic/ kg thé trong trong phan tinh toan & Phu lyc PL1.2. Vi vay ¢6
thé n6i ham luogng chat chiét TTC (mg oleanolic) trong 100g bot cao COAEO hoa tan

nam trong mirc an toan.
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KET LUAN VA KIEN NGHI
KET LUAN

Qua qué trinh nghién ciru da xac dinh duoc phuong phap pha mau nguyén liéu nim
(phwong phéap két hop nito 16ng va siéu &m) cho két qua phé v& soi to ndm tét tir d6
dan dén gia tang hiéu qua trich ly cac thanh phan hoat tinh sinh hoc. Trong nghién
ctru diéu Kién trich ly da lya chon dugc dung méi ethanol dung dé trich ly thu duoc
ham lugng TTC cao. Két qua dinh tinh thanh phan cua dich cao chiét ethanol cho
thiy c6 sy hién dién caa nhiéu hop chat nhu phenoloic, tannin, alkaloid, terpenoid,
steroid, flavonoid, saponin va coumarin. Két qua toi uwu hoa diéu kién trich ly da tim
ra cac thong sé cua cac yéu té dé thu duoc dich trich ly CoOAEO duoc 1am giau cac
chat hoat tinh sinh hoc trong 6 mong muédn lugng TTC cao nhat. Qua trinh phan lap
hop chét trong cao chiét CoOAEO da xac dinh duoc 9 chit sach 1a trametenolic B,
cerevisterol, ergosterol, ergosterol peroxit. Tir cao nudc thu dugc hop chét trans- p-
hydroxycoumaric acid, methyl ferulat, methyl (2-hidroxyphenyl) acetat,
umbelliferone, 8-hydroxy-3,4-dimethylisocoumarin. Két qua xac dinh hoat tinh sinh
hoc cho thay dich cao chiét COAEO c6 kha nang khir goc ty do va hoat tinh gy doc
trc ché té bao ung thu tét trén 2 té bao ung thu ¢b tir cung va té bao ung thu gan, kha
nang khang vi sinh vat cao trén 5 chung V. parahaemolyticus ATCC 17802, L.
monocytogenes ATCC 19111, B. cereus ATCC 11778, S. aureus ATCC 25923, E.
faecalis ATCC 29212 nhitng chung nay rat c6 y nghia trong danh gia trong an toan
thuc pham. Két qua danh gia do an toan cua dich cao chiét COAEO trong nghién ctru
doc tinh cdp tinh va doc tinh ban truong dién di voi cao chiét COAEO di duoc thir
nghiém & liéu muc liéu cao (2000, 4000 va 6000 mg/kg thé trong) trong 14 ngiy
khong gay tac dung phu nghiém trong ddi voi su phat trién co thé, trong luong co
quan tuong d6i, cac thong s huyét hoc, sinh héa ciing nhu hinh thai ngoai, mé bénh
hoc cua tim, gan va than ¢ chuot. Tuong tu ddi voi kha sat doc tinh ban man tinh
trong 90 ngay cho duogc két qua tot. Do do, cao CoOAEO khéng c6 doc tinh ddi voi
chudt Swiss albino & mirc liéu khao sat. Mat khac, nghién ctru tng dung dich cao
COAEO dé tao thanh san pham bot hoa tan theo phuong phéap sdy phun da xac dinh

cac thong so ti wu cua cac yéu td dé tao ra san pham bot ¢ phan tram do giam TTC
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la thip nhat. San pham bot siy phun duoc bao quan va xac dinh dwgc md hinh thoi
gian bao quan cua san pham 1a 45,2 ngay, ¢ diéu kién nhiét d6 20°C, RSA giam 20%.
Con thoi gian bao quan 69,5 ngay, & diéu kién nhiét d6 20°C thi phan trim TTC giam
20%. Do an toan sinh hoc cua san pham bot COAEO hoa tan trong 100g bot cao
COAEO hoa tan nam trong micc an toan duoc tinh theo ham lwong TTC (mg

oleanolic).
KIEN NGHI

- Trong thanh phan cua dich trich ly con nhitng chat chwa tach duoc, nén nghién ciu
chuyén sau vao ting loai chat khac & cac nghién ciu tiép theo.

- Khao sat thém mot s6 tc ché té bao ung thu khéc, tir d6 xac dinh kha ning ung
dung méi cho cac chiét xuat nay.

- Khao séat thém kha ning tc ché vi sinh vat ¢ san pham bot, tir d6 xac dinh thém

kha nang tng dung méi trong linh virc thyc pham.

DANH MUC CONG TRINH CONG BO CUA TAC GIA

1. Nguyen, N.-T., Nguyen, N.-T., Dam, S.-M., Le, T.-T., Nguyen, T.-N., Van, H.-T.,
Le, T.-Q.P., Tran, G.-B., Nguyen, H.-N. va Tran, T.-H. (2020). CHEMICAL
COMPOSITION AND ANTIOXIDANT, ANTI-INFLAMMATORY, AND

108



ANTICANCER EFFECTS OF EXTRACT FROM YUNZHI MUSHROOM
(CORIOLOPSIS ASPERA) IN VIETNAM. Pharmacophore, 11(4).

. Thuan, N.N., Ngan, N.T., Kuo, P.-C., Trinh, N.T.N., Thien, L.T., Mai, D.S., Tuan,

N.N., Tan, L.V. va Thang, T.D. (2021). Secondary Metabolites from the Fruiting
Bodies of Coriolopsis aspera in Vietnam and their Bioactivities. Chemistry of
Natural Compounds, 57(6), 1104-1106. doi: https://doi.org/10.1007/s10600-021-
03559-9

. Nguyén Ngoc Thuan, T.T.P.N., Nguyén Ngoc Tuan , Nguyén Thi Ngan , Pao Thi

Hué , V6 Duong My Duyén , Bui Thanh Hoa , Tran Thanh Pat , L& Trung Thién,
Pam Sao Mai (2021). Panh gia doc tinh cap tinh dich cao chiét ethanol tir qua thé
nam van chi (Coriolopsis aspera) ¢ Viét Nam trén chudt Swiss albino. Tap chi
Khoa hoc va Céng nghé - Truong Dai hoc Cong nghiép TP.HCM, 49, 77-83.
Nguyén Ngoc Thuan, B.S.M., Lé Trung Thién, Nguyén Thi Nit Trinh, Nguyén
Ngoc Tuan, Trinh Anh Nguyét. (2021). TOI UU HOA DBIEU KIEN SAY PHUN
DICH TRICH LY NAM VAN CHI (Coriolopsis aspera) TAI VIET NAM Tap chi
Phan tich Héa, Ly va Sinh hoc.

DANH MUC CONG TRINH CONG BO CUA TAC GIA CHO ONLINE

5.

Nguyen Ngoc Thuan, D.S.M., Le Trung Thien,, Nguyen Thi Nu Trinh, L.T.C.T.,
Le Ngoc Anh, Tran Dinh, Thang, N.T.T., Nguyen Thi Thu Thuy, Nguyen Ngoc
va Tuan*. (2022). Optimization of the extraction process of bioactive compounds
from the fruiting body of yunzhi mushroom (Coriolopsis aspera) in Vietnam by
respones surface methodology. ARTICLE IN MALAYSIAN JOURNAL OF
CHEMISTRY.

DANH MUC TAI LIEU THAM KHAO

. Aboshora, W., Lianfu, Z., Dahir, M., Qingran, M., Qingrui, S., Jing, L., Al-Haj,

N.Q.M. va Ammar, A. (2014). Effect of extraction method and solvent power on
polyphenol and flavonoid levels in Hyphaene Thebaica L Mart
(Arecaceae)(Doum) fruit, and its antioxidant and antibacterial activities. Tropical
Journal of Pharmaceutical Research, 13(12), 2057-2063.

109



2. Acosta, Estrada, A., B., Gutierrez-Uribe, J.A. va Serna-Saldivar, S.0. (2014).
Bound phenolics in foods, a review. Food Chem, 152, 46-55. doi:
10.1016/j.foodchem.2013.11.093

3. Adebayo, J.0., Yakubu, M.T., Egwim, E.C., Owoyele, V.B. va Enaibe, B.U.
(2003). Effect of ethanolic extract of Khaya senegalensis on some biochemical
parameters of rat kidney. Journal of Ethnopharmacology, 88(1), 69-72.

4. Adedapo, A.A., Abatan, M.O. va Olorunsogo, O.0. (2007). Effects of some plants
of the spurge family on haematological and biochemical parameters in rats. Vet
Arhiv, 77(1), 29-38.

5. Adongbede, E.M., Jaiswal, Y.S., Davis, S.S., Randolph, P.D., Huo, L.-N. va
Williams, L.L. (2019). Antioxidant and antibacterial activity of Trametes
polyzona (Pers.) Justo. Food Science and Biotechnology, 1-7.

6. Aguil6-Aguayo, 1., Walton, J., Vifias, I. va Tiwari, B.K. (2017). Ultrasound
assisted extraction of polysaccharides from mushroom by-products. LWT-Food
science and Technology, 77, 92-99.

7. Ahmad, M.F., Ahmad, F.A., Azad, Z., Ahmad, A., Alam, M.l., Ansari, J.A. va
Panda, B.P. (2013). Edible mushrooms as health promoting agent. Advanced
Science Focus, 1(3), 189-196.

8. Ahmad, M.F., Ashraf, S.A., Ahmad, F.A., Ansari, J.A. va Siddiquee, M.R.A.
(2011). Nutraceutical market and its regulation. Am J Food Technol, 6(5), 342-
347.

9. Akgul, H., Aslan, A., Akata, I., Gunal, S., Bal, C. va Baba, H. (2021). Phenolic
content and biological activities of Trametes hirsuta. Fresenius Environmental
Bulletin, 30(4 A), 4130-4135.

10. Akgul, H., Sevindik, M., Coban, C., Alli, H. va Selamoglu, Z. (2017). New
approaches in traditional and complementary alternative medicine practices:
Auricularia auricula and Trametes versicolor. J Tradit Med Clin Natur, 6(239),
2.

11. Akyuz, M., ONGANER, A., ERECEVIT, P. va Kirbag, S. (2010). Antimicrobial
activity of some edible mushrooms in the eastern and southeast Anatolia region
of Turkey. Gazi University Journal of Science, 23(2), 125-130.

12. Albu, S., Joyce, E., Paniwnyk, L., Lorimer, J. va Mason, T.J. (2004). Potential for
the use of ultrasound in the extraction of antioxidants from Rosmarinus
officinalis for the food and pharmaceutical industry. Ultrasonics Sonochemistry,
11(3-4), 261-265.

13. Alcalde-Eon, C., Escribano-Bailon, M., Santos-Buelga, C. va Rivas-Gonzalo, J.C.
(2004). Separation of pyranoanthocyanins from red wine by column
chromatography. Analytica Chimica Acta, 513(1), 305-318.

14. Alexander, E. va Hudson, M. (2001). Factors influencing the internalization of
Staphylococcus aureus and impacts on the course of infections in humans.
Applied microbiology and biotechnology, 56(3), 361-366.

15. Almeida de, C.V., Taddei, A. va Amedei, A. (2018). The controversial role of
Enterococcus faecalis in colorectal cancer. Therapeutic advances in
gastroenterology, 11, 1756284818783606.

110



16.

17.

Ameri, Mahmoud va Maa, Y.-F. (2006). Spray drying of biopharmaceuticals:
stability and process considerations. Drying technology, 24(6), 763-768.
Appiah, Theresa, Agyare, C., Luo, Y., Boamah, V.E. va Boakye, Y.D. (2018).
Antimicrobial and Resistance Modifying Activities of Cerevisterol Isolated from
Trametes Species.

18. Appiah, T., Boakye, Y.D. va Agyare, C. (2017). Antimicrobial activities and time-

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

kill kinetics of extracts of selected ghanaian mushrooms. Evidence-Based
Complementary and Alternative Medicine, 2017.

Arya, Prakash, O., Adhikari, P., Pandey, A., Bhatt, I.D. va Mohanty, K. (2022).
Health promoting bioactive phenolic compounds in different solvent extracts of
Curcuma caesia Roxb. rhizome from North-East India. Journal of Food
Processing and Preservation, e16805.

Asatiani, M.D., Elisashvili, V., Songulashvili, G., Reznick, A.Z. va Wasser, S.P.
(2010). Higher basidiomycetes mushrooms as a source of antioxidants Progress
in mycology (pp. 311-326): Springer.

Asgher, M., Azim, N. va Bhatti, H.N. (2009). Decolorization of practical textile
industry effluents by white rot fungus Coriolus versicolor IBL-04. Biochemical
Engineering Journal, 47(1-3), 61-65.

Awad, T., Moharram, H., Shaltout, O., Asker, D. va Youssef, M. (2012).
Applications of ultrasound in analysis, processing and quality control of food: A
review. Food Research International, 48(2), 410-427.

Awala, S.I. va Oyetayo, V.0. (2015). The Phytochemical and Antimicrobial
Properties of the Extracts Obtained from Trametes elegans Collected from
Osengere in Ibadan, Nigeria. Jordan Journal of Biological Sciences, 8(4).
Ayaz, Fk.A., Chuang, L.T., Torun, H., Colak, A., Sesli’, E., Presley, J., Smith,
B.R. va Glew, R.H. (2011). Fatty acid and amino acid compositions of selected
wild-edible mushrooms consumed in Turkey. International journal of food
sciences and nutrition, 62(4), 328-335.

Bach, F., Zielinski, A.A.F., Helm, C.V., Maciel, G.M., Pedro, A.C., Stafussa,
A.P.. Avila, S. va Haminiuk, C.W.I. (2019). Bio compounds of edible
mushrooms: in vitro antioxidant and antimicrobial activities. LWT, 107, 214-220.
Bains, A. va Chawla, P. (2020). In vitro bioactivity, antimicrobial and anti-
inflammatory efficacy of modified solvent evaporation assisted Trametes
versicolor extract. 3 Biotech, 10(9), 1-11.

Bakry, A.M., Abbas, S., Ali, B., Majeed, H., Abouelwafa, M.Y., Mousa, A. va
Liang, L. (2016). Microencapsulation of oils: A comprehensive review of
benefits, techniques, and applications. Comprehensive Reviews in Food Science
and Food Safety, 15(1), 143-182.

Barbosa, M., Borsarelli, C. va Mercadante, A. (2005). Light stability of spray-
dried bixin encapsulated with different edible polysaccharide preparations. Food
Research International, 38(8-9), 989-994.

Behboudi, Solmaz, Soukoulis, C., Yonekura, L. va Fisk, I. (2013). Optimization
of spray-drying process conditions for the production of maximally viable
microencapsulated L. acidophilus NCIMB 701748. Drying technology, 31(11),
1274-1283.

111



30.

31

32.

33.

34.

35.

36.

317.

38.

39.

40.

41

42.

43.

44,

Benito-Roman, O, Alonso, E. va Cocero, M. (2013). Ultrasound-assisted
extraction of B-glucans from barley. LWT-Food science and Technology, 50(1),
57-63.

Blaskovich, M.A., Sun, J., Cantor, A., Turkson, J., Jove, R. va Sebti, S.d.M.
(2003). Discovery of JSI-124 (cucurbitacin 1), a selective Janus kinase/signal
transducer and activator of transcription 3 signaling pathway inhibitor with potent
antitumor activity against human and murine cancer cells in mice. Cancer
research, 63(6), 1270-1279.
Boh, B., HodzZar, D., Dolnicar, D., Berovi¢, M. va Pohleven, F. (2000). Isolation
and quantification of triterpenoid acids from Ganoderma applanatum of Istrian
origin. Food technology and Biotechnology, 38(1), 11-18.

Bowman, S.M. va Free, S.J. (2006). The structure and synthesis of the fungal cell
wall. Bioessays, 28(8), 799-808.

Box, G.E. va Behnken, D.W. (1960). Some new three level designs for the study
of quantitative variables. Technometrics, 2(4), 455-475.

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R.L., Torre, L.A. va Jemal, A.
(2018). Global cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA: a cancer journal for
clinicians, 68(6), 394-424.

Briffa, M. (2001). Polypores recorded in Malta: additions and updated checklist.
Briffa, M. (2002). First European record of Coriolopsis aspera (Jungh) Teng
(Polyporaceae) from Malta. Mycologist, 16(4), 178-178.

Burger, C., Fischer, D.R., Cordenunzzi, D.A., Batschauer Filho, A. va VC, S.A.
(2005). Acute and subacute toxicity of the hydroalcoholic extract from Wedelia
paludosa (Acmela brasiliensis)(Asteraceae) in mice. J Pharm Sci, 8(2), 370-373.
Cacace, J. va Mazza, G. (2003). Mass transfer process during extraction of
phenolic compounds from milled berries. Journal of Food Engineering, 59(4),
379-389.

Cal, K. va Sollohub, K. (2010). Spray drying technique. I: Hardware and process
parameters. Journal of pharmaceutical sciences, 99(2), 575-586.

. Canli, Kerem, BENEK, A., SENTURAN, M., AKATA, 1. va ALTUNER, E.M.

(2019). In vitro Antimicrobial Activity of Morchella esculenta and Trametes
versicolor. Mantar Dergisi, 10(3), 28-33.

Carlton, R., Noordman, W., Biswas, B., De Meester, E. va Loessner, M.J. (2005).
Bacteriophage P100 for control of Listeria monocytogenes in foods: genome
sequence, bioinformatic analyses, oral toxicity study, and application. Regulatory
Toxicology and Pharmacology, 43(3), 301-312.

Castaneda-Ovando, A., de Lourdes Pacheco-Hernandez, M., Paez-Hernandez,
M.E., Rodriguez, J.A. va Galan-Vidal, C.A. (2009). Chemical studies of
anthocyanins: A review. Food Chemistry, 113(4), 859-871.

Chaiyasut, C., Kruatama, C. va Sirilun, S. (2010). Breaking the spores of
Ganoderma lucidum by fermentation with Lactobacillus plantarum. African
Journal of Biotechnology, 9(43), 7379-7382.

112



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Chambers, F. (1987). A textbook of modern toxicology: Edited by Ernest
Hodgson and Patricia E. Levi, Elsevier, 1987. $39.50 (xx+ 386 pages) ISBN 0
444 01131 5: Elsevier Current Trends.

Chan, Chung-Hung, Yusoff, R. va Ngoh, G.-C. (2014). Optimization of
microwave-assisted extraction based on absorbed microwave power and energy.
Chemical Engineering Science, 111, 41-47.

Chan, C.-H., Yusoff, R., Ngoh, G.-C. va Kung, F.W.-L. (2011). Microwave-
assisted extractions of active ingredients from plants. Journal of
Chromatography A, 1218(37), 6213-6225.

Chang va Tschu, T. (1992). Some lignicolous Aphyllophorales (Basidiomycetes)
from Taiwan. Bot. Bull. Acad. Sin, 33, 277-284.

Chang, Ue-Min, Li, C.-H., Lin, L.-I., Huang, C.-P., Kan, L.-S. va Lin, S.-B.
(2006). Ganoderiol F, a ganoderma triterpene, induces senescence in hepatoma
HepG2 cells. Life sciences, 79(12), 1129-1139.

Chavan, Yogita va Singhal, R.S. (2013). Ultrasound-assisted extraction (UAE) of
bioactives from arecanut (Areca catechu L.) and optimization study using
response surface methodology. Innovative Food Science & Emerging
Technologies, 17, 106-113.

Chemat, Farid va Khan, M.K. (2011). Applications of ultrasound in food
technology: processing, preservation and extraction. Ultrasonics Sonochemistry,
18(4), 813-835.

Chemat, Smain, Ait-Amar, H., Lagha, A. va Esveld, D. (2005). Microwave-
assisted extraction kinetics of terpenes from caraway seeds. Chemical
Engineering and Processing: Process Intensification, 44(12), 1320-1326.

Chen, Guangjing, Zhang, S., Ran, C., Wang, L. va Kan, J. (2016). Extraction,
characterization and antioxidant activity of water-soluble polysaccharides from
Tuber huidongense. International Journal of Biological Macromolecules, 91,
431-442.

Chen, Liang-Liang, Kong, F.-D., Wang, P., Yuan, J.-Z., Guo, Z.-K., Wang, H.,
Dai, H.-F. va Mei, W.-L. (2017). Two new tremulane sesquiterpenes from a
mangrove endophytic fungus, Coriolopsis sp. J5. Chinese Chemical Letters,
28(2), 222-225.

Chen, Ti-Qiang, Wu, Y.-B., Wu, J.-G., Ma, L., Dong, Z.-H. va Wu, J.-Z. (2014).
Efficient extraction technology of antioxidant crude polysaccharides from
Ganoderma lucidum (Lingzhi), ultrasonic-circulating extraction integrating with
superfine-pulverization. Journal of the Taiwan Institute of Chemical Engineers,
45(1), 57-62. doi: https://doi.org/10.1016/}.jtice.2013.05.010

Chen, Yi, Xie, M.-Y. va Gong, X.-F. (2007). Microwave-assisted extraction used
for the isolation of total triterpenoid saponins from Ganoderma atrum. Journal of
Food Engineering, 81(1), 162-170. doi:
https://doi.org/10.1016/j.jfoodeng.2006.10.018

Chen, Yuzhen, Zhao, L., Liu, B. va Zuo, S. (2012). Application of response
surface methodology to optimize microwave-assisted extraction of
polysaccharide from Tremella. Physics Procedia, 24, 429-433.

113



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Chen, Y., Gu, X,, Huang, S.-q., Li, J., Wang, X. va Tang, J. (2010). Optimization
of ultrasonic/microwave assisted extraction (UMAE) of polysaccharides from
Inonotus obliquus and evaluation of its anti-tumor activities. International
Journal of Biological Macromolecules, 46(4), 429-435.
Cheong, K.L., Wang, L.Y., Wu, D.T., Hu, D.J., Zhao, J. va Li, S.P. (2016).
Microwave-Assisted Extraction, Chemical Structures, and Chain Conformation
of Polysaccharides from a Novel Cordyceps Sinensis Fungus UMO1. Journal of
food science, 81(9), C2167-C2174.
Cheuk, W., Chan, J.K., Nuovo, G., Chan, M.K. va Fok, M. (2007). Regression of
gastric large B-Cell lymphoma accompanied by a florid lymphoma-like T-cell
reaction: immunomodulatory effect of Ganoderma lucidum (Lingzhi)?
International journal of surgical pathology, 15(2), 180-186.
Cheung, P.C. (2013). Mini-review on edible mushrooms as source of dietary
fiber: preparation and health benefits. Food Science and Human Wellness, 2(3-
4), 162-166.
Choma va | Jesionek, W. (2014). Effects-Directed Biological Detection:
Bioautography. In instrumental Thin-Layer Chromatography: Elsevier:
Amsterdam, The Netherlands.
Ciura, K., Dziomba, S., Nowakowska, J. va Markuszewski, M.J. (2017). Thin
layer chromatography in drug discovery process. Journal of Chromatography A,
1520, 9-22.
Connolly, D, J. va Hill, R.A. (2005). Triterpenoids. Natural product reports,
22(2), 230-248.
Connolly, JD va Hill, R. (1991). Dictionary of Terpenoids. Vol. 1: Mono-and
Sesquiterpenoids, Vol. 2: Diand higher Terpenoids, Vol. 3: Indexes: New York,
Tokyo, Melbourne, Madras: Chapman & Hall London.
Costa Da, C.T., Horton, D. va Margolis, S.A. (2000). Analysis of anthocyanins
in foods by liquid chromatography, liquid chromatography—mass spectrometry
and capillary electrophoresis. Journal of Chromatography A, 881(1-2), 403-410.
Coutinho, M., Quadri, M., Moreira, R. va Quadri, M.G.N. (2004). Partial
purification of anthocyanins from Brassica oleracea (red cabbage). Separation
science and technology, 39(16), 3769-3782.
Cui, Y., Kim, D.-S. va Park, K.-C. (2005). Antioxidant effect of Inonotus
obliquus. Journal of Ethnopharmacology, 96(1-2), 79-85.
Dang, Tam va Siissmuth, R.D. (2017). Bioactive peptide natural products as lead
structures for medicinal use. Accounts of chemical research, 50(7), 1566-1576.
Deka, A., Sarma, I., Dey, S. va Sarma, T. (2017). Antimicrobial properties and
phytochemical screening of some wild macrofungi of Rani-Garbhanga reserve
forest area of Assam, India. Advances in Applied Science Research, 8, 17-22.
Desai, H, K.G. va lJin Park, H. (2005). Recent developments in
microencapsulation of food ingredients. Drying technology, 23(7), 1361-1394.
Dietrich, R., Jessberger, N., Ehling-Schulz, M., Martlbauer, E. va Granum, P.E.
(2021). The food poisoning toxins of Bacillus cereus. Toxins, 13(2), 98.

114



73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Ding, M.R., Zhang, Q.Y., Hu, F., Huang, N.Y. va Wang, J.Z. (2013). Synthesis
and in vitro Anti-breast Cancer Activity of Trametenolic acid B Derivatives.
Paper presented at the Advanced Materials Research.

Do, N.b., Thanh, V.N., Ban, N.V., Khiém, P.T., Tam, N.T. va Tam, H.N.T.
(2017). Khao sat dic tinh sinh hda va kha ning khang khuan cua cao chiét tir cay
mon ngot (colocasia esculenta). tap chi khoa hoc & cong nghé néng nghiép, 265-
274.

Donner, H., Gao, L. va Mazza, G. (1997). Separation and characterization of
simple and malonylated anthocyanins in red onions, Allium cepa L. Food
Research International, 30(8), 637-643.

Doris, O.Y. (2018). Comparative Phytochemical Screening of Trametes species:
A Wild Mushroom Collected from Ondo State Nigeria. SF J Mycology, 1(4).
Eliza , W., K Fai, C. va P Chung, L. (2012). Efficacy of Yun Zhi (Coriolus
versicolor) on survival in cancer patients: systematic review and meta-analysis.
Recent patents on inflammation & allergy drug discovery, 6(1), 78-87.

Ella Missang, C., Guyot, S. va Renard, C.M. (2003). Flavonols and anthocyanins
of bush butter, Dacryodes edulis (G. Don) HJ Lam, fruit. Changes in their
composition during ripening. Journal of agricultural and food chemistry, 51(25),
7475-7480.

Eman, Elsharkawy, R., Abdelaziz, E.-d., Emad, M.A. va Ahmed, M.A. (2018).
Antioxidant, antimicrobial and antifeedant activity of phenolic compounds
accumulated in Hyoscyamus muticus L. African Journal of Biotechnology,
17(10), 311-321.

Erdogan, S, Kaya, M. va Akata, I. (2017). Chitin extraction and chitosan
production from cell wall of two mushroom species (Lactarius vellereus and
Phyllophora ribis). Paper presented at the AIP Conference Proceedings.
Fakoya, S. va Folarin Oloketuyi, S. (2012). Antimicrobial Efficacy and
Phytochemical Screening of Mushrooms, Lenzites Betulinus, and Coriolopsis
Gallica Extracts. TAF Preventive Medicine Bulletin, 11(6).

Falch, B.H., Espevik, T., Ryan, L. va Stokke, B.T. (2000). The cytokine
stimulating activity of (1— 3)-B-D-glucans is dependent on the triple helix
conformation. Carbohydrate Research, 329(3), 587-596.

Fang, Zhongxiang va Bhandari, B. (2011). Effect of spray drying and storage on
the stability of bayberry polyphenols. Food Chemistry, 129(3), 1139-1147.
Fekih Hassen, M., Dalla Ayed, S., Ben Sik Ali, H., Gharbi, R. va Elatrous, S.
(2013). Acute heart failure following severe chloralose poisoning: A case report.
Egyptian Journal of Anaesthesia, 29(1), 87-88.
Ferreira, 1.C., Morales, P. va Barros, L. (2016). Wild plants, mushrooms and nuts:
functional food properties and applications: John Wiley & Sons.

Fu, Y.-J., Liu, W., Zu, Y.-G., Shi, X.-G., Liu, Z.-G., Schwarz, G. va Efferth, T.
(2009). Breaking the spores of the fungus Ganoderma lucidum by supercritical
Cco2. Food Chemistry, 112(1), 71-76. doi:
https://doi.org/10.1016/j.foodchem.2008.05.044

Fujiwara, H. va Sawai, T. (1993). Food or beverage for improving saccharide
metabolism. JP patent, 5124974,

115



88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Gao, Y., Lan, J., Dai, X., Ye, J. va Zhou, S. (2004). A phase I/11 study of Ling
Zhi  mushroom  Ganoderma lucidum (W. Curt.: Fr) Lloyd
(Aphyllophoromycetideae) extract in patients with type Il diabetes mellitus.
International journal of medicinal mushrooms, 6(1).

Gargano, M.L., van Griensven, L.J., Isikhuemhen, O.S., Lindequist, U.,
Venturella, G., Wasser, S.P. va Zervakis, G.l. (2017). Medicinal mushrooms:
Valuable biological resources of high exploitation potential. Plant Biosystems-
An International Journal Dealing with all Aspects of Plant Biology, 151(3), 548-
565.

Gdula, Joanna, Czepiel, J., Wozniakiewicz, A., Wojton, K., Grzywacz, A.,
Wozniakiewicz, M., Jurczyszyn, A., Perucki, W. va Librowski, T. (2015). n-3
Fatty acids as resolvents of inflammation in the A549 cells. Pharmacological
Reports, 67(3), 610-615.

Gershenzon, J. va Dudareva, N. (2007). The function of terpene natural products
in the natural world. Nature chemical biology, 3(7), 408.

Gharsallaoui, A., Roudaut, G., Chambin, O., Voilley, A. va Saurel, R. (2007).
Applications of spray-drying in microencapsulation of food ingredients: An
overview. Food Research International, 40(9), 1107-1121.

Ghosh, K. (2015). Review mushrooms: a source of immunomodulating and
antitumor polysaccharides.

Grienke, U., Zwirchmayr, J., Peintner, U., Urban, E., Zehl, M., Schmidtke, M. va
Rollinger, J.M. (2019). Lanostane Triterpenes from Gloeophyllum odoratum and
Their Anti-Influenza Effects Authors.

Habtemariam, S. (2020). Trametes versicolor (Synn. Coriolus versicolor)
polysaccharides in cancer therapy: Targets and efficacy. Biomedicines, 8(5), 135.
Hadacek, F. va Greger, H. (2000). Testing of antifungal natural products:
methodologies, comparability of results and assay choice. Phytochemical
Analysis: An International Journal of Plant Chemical and Biochemical
Techniques, 11(3), 137-147.

Hannan, P.C. (2000). Guidelines and recommendations for antimicrobial
minimum inhibitory concentration (MIC) testing against veterinary mycoplasma
species. Veterinary research, 31(4), 373-395.

Heim, J., Anke, T., Mocek, U., Steffan, B. va Steglich, W. (1988). Antibiotics
from basidiomycetes. XXIX: Pilatin, a new antibiotically active marasmane
derivative from cultures of Flagelloscypha pilatii Agerer. The Journal of
antibiotics, 41(12), 1752-1757.

Hleba, L., Vukovi¢, N., Petrova, J. va Kacaniova, M. (2014). Antimicrobial
activity of crude methanolic extracts from Ganoderma lucidum and Trametes
versicolor. Scientific Papers: Animal Science and Biotechnology, 47, 89-93.

100. Ho, Y., Yeung, J., Chiu, P., Tang, W., Lin, Z., Man, R. va Lau, C. (2007).

Ganoderma lucidum polysaccharide peptide reduced the production of
proinflammatory cytokines in activated rheumatoid synovial fibroblast.
Molecular and cellular biochemistry, 301(1-2), 173-179.

116



101. Hobbs, C. (2004). Medicinal value of turkey tail fungus Trametes versicolor (L.:
Fr.) Pilat (Aphyllophoromycetideae). A literature review. International journal
of medicinal mushrooms, 6(3).

102. Hor, S.Y., Ahmad, M., Farsi, E., Lim, C.P., Asmawi, M.Z. va Yam, M.F. (2011).
Acute and subchronic oral toxicity of Coriolus versicolor standardized water
extract in Sprague-Dawley rats. Journal of Ethnopharmacology, 137(3), 1067-
1076.

103. Hosseini, A., Jafari, S.M., Mirzaei, H., Asghari, A. va Akhavan, S. (2015).
Application of image processing to assess emulsion stability and emulsification
properties of Arabic gum. Carbohydrate Polymers, 126, 1-8.

104. Huang, S.-g. va Ning, Z.-x. (2010). Extraction of polysaccharide from
Ganoderma lucidum and its immune enhancement activity. International Journal
of Biological Macromolecules, 47(3), 336-341. doi:
https://doi.org/10.1016/j.ijbiomac.2010.03.019

105. Idham, Z., Muhamad, I.I. va Sarmidi, M.R. (2012). Degradation Kinetics and
color stability of spray-dried encapsulated anthocyanins from hibiscus sabdariffa
I. Journal of Food Process Engineering, 35(4), 522-542.

106. Im, K.H., Nguyen, T.K., Choi, J. va Lee, T.S. (2016). In vitro antioxidant, anti-
diabetes, anti-dementia, and inflammation inhibitory effect of Trametes
pubescens fruiting body extracts. Molecules, 21(5), 639.

107. Jayaprakasam, B., Seeram, N.P. va Nair, M.G. (2003). Anticancer and
antiinflammatory activities of cucurbitacins from Cucurbita andreana. Cancer
letters, 189(1), 11-16.

108. Jhan, M.-H., Yeh, C.-H., Tsai, C.-C., Kao, C.-T., Chang, C.-K. va Hsieh, C.-W.
(2016). Enbancing the antioxidant ability of Trametes versicolor
polysaccharopeptides by an enzymatic hydrolysis process. Molecules, 21(9),
1215.

109. Jing, Wang, K.X.H.J. va Peilong, S. (2010). The Study on the Microwave
Extraction of the Triterpenoid Saponins from Ganoderma Lucidum [J]. Journal
of Chinese Institute of Food Science and Technology, 2, 021.

110. Jothy, S.L., Zakaria, Z., Chen, Y., Lau, Y.L., Latha, L.Y. va Sasidharan, S.
(2011). Acute oral toxicity of methanolic seed extract of Cassia fistula in mice.
Molecules, 16(6), 5268-5282.

111. Justo, A. va Hibbett, D.S. (2011). Phylogenetic classification of Trametes
(Basidiomycota, Polyporales) based on a five-marker dataset. Taxon, 60(6),
1567-1583.

112. Kahlos, K., Kangas, L. va Hiltunen, R. (1989). Ergosterol peroxide, an active
compound from Inonotus radiatus. Planta medica, 55(04), 389-390.

113. Kamiyama, M., Horiuchi, M., Umano, K., Kondo, K., Otsuka, Y. va Shibamoto,
T. (2013). Antioxidant/anti-inflammatory activities and chemical composition of
extracts from the mushroom Trametes versicolor. International Journal of
Nutrition and Food Sciences, 2(2), 85-91.

114. Khanh, PN.M.K., Ha, V.T.C. va Huyén, N.T.T. (2017). Khao st anh huong
cua asen Ién sb luong té bao mau chudt nhét trang (Mus musculus var. albino).
Tap chi Khoa hoc, 14(12), 91.

117



115. Knezevi¢, A.Z. (2015). Ligninoliticki potencijal i medicinska svojstva
ekstrakata vrsta roda Trametes fr. Yuusepsumem y Beoepaoy.

116. Komura, D.L., Carbonero, E.R., Gracher, A.H.P., Baggio, C.H., Freitas, C.S.,
Marcon, R., Santos, A.R., Gorin, P.A. va lacomini, M. (2010). Structure of
Agaricus spp. fucogalactans and their anti-inflammatory and antinociceptive
properties. Bioresource technology, 101(15), 6192-6199.

117. Kozarski, M., Klaus, A., Niksic, M., Jakovljevic, D., Helsper, J.P. va Van
Griensven, L.J. (2011). Antioxidative and immunomodulating activities of
polysaccharide extracts of the medicinal mushrooms Agaricus bisporus, Agaricus
brasiliensis, Ganoderma lucidum and Phellinus linteus. Food Chemistry, 129(4),
1667-1675.

118. Krishnan, Savitha, Bhosale, R. va Singhal, R.S. (2005). Microencapsulation of
cardamom oleoresin: Evaluation of blends of gum arabic, maltodextrin and a
modified starch as wall materials. Carbohydrate Polymers, 61(1), 95-102.

119. Krishnan, S., Bhosale, R. va Singhal, R.S. (2005). Microencapsulation of
cardamom oleoresin: Evaluation of blends of gum arabic, maltodextrin and a
modified starch as wall materials. Carbohydrate Polymers, 61(1), 95-102.

120. Ksouri, R., Falleh, H., Megdiche, W., Trabelsi, N., Mhamdi, B., Chaieb, K.,
Bakrouf, A., Magné, C. va Abdelly, C. (2009). Antioxidant and antimicrobial
activities of the edible medicinal halophyte Tamarix gallica L. and related
polyphenolic constituents. Food and Chemical Toxicology, 47(8), 2083-2091.

121. Kumar, N.P., Bhavani, J. va Arya, A. (2014). New Records of Lignicolous Fungi
from Krishna District, Andhra Pradesh, India. International Letters of Natural
Sciences.

122. Lee, In-Kyoung, Kim, Y.-S., Jang, Y.-W., Jung, J.-Y.va Yun, B.-S. (2007). New
antioxidant polyphenols from the medicinal mushroom Inonotus obliquus.
Bioorganic & medicinal chemistry letters, 17(24), 6678-6681.

123. Leliebre-Lara, V., Monzote Fidalgo, L., Pferschy-Wenzig, E.-M., Kunert, O.,
Nogueiras Lima, C. va Bauer, R. (2016). In vitro antileishmanial activity of
sterols from Trametes versicolor (Bres. Rivarden). Molecules, 21(8), 1045.

124. Leliebre, Vivian, Garcia, M., Nogueiras, C. va Monzote, L. (2015). Qualitative
analysis of an ethanolic extract from Trametes versicolor and biological
screening against Leishmania amazonensis. Emirates Journal of Food and
Agriculture, 592-595.

125. Lendzion, Karolina, Gornowicz, A., Bielawski, K. va Bielawska, A. (2021).
Phytochemical composition and biological activities of Scorzonera species.
International journal of molecular sciences, 22(10), 5128.

126. Li, BB, Smith, B. va Hossain, M.M. (2006). Extraction of phenolics from citrus
peels: 1. Solvent extraction method. Separation and Purification Technology,
48(2), 182-188.

127. Li, Ying, Fabiano-Tixier, A.S., Vian, M.A. va Chemat, F. (2013). Solvent-free
microwave extraction of bioactive compounds provides a tool for green analytical
chemistry. TrAC Trends in Analytical Chemistry, 47, 1-11. doi:
https://doi.org/10.1016/j.trac.2013.02.007

118



128. Li, YR, Liu, Q., Wang, H. va Ng, T. (2008). A novel lectin with potent antitumor,
mitogenic and HIV-1 reverse transcriptase inhibitory activities from the edible
mushroom Pleurotus citrinopileatus. Biochimica et Biophysica Acta (BBA)-
General Subjects, 1780(1), 51-57.

129. Liang, F. (1993). Production of health tonic. CN patent, 1069738.

130. Lin, S.-B., Li, C.-H., Lee, S.-S. va Kan, L.-S. (2003). Triterpene-enriched
extracts from Ganoderma lucidum inhibit growth of hepatoma cells via
suppressing protein kinase C, activating mitogen-activated protein kinases and
G2-phase cell cycle arrest. Life sciences, 72(21), 2381-2390. ' o

131. Linh, T.T.T. va Thay, N.M. (2014). ANH HUONG CUA CAC YEU TO BEN
QUA TRINH TRICH LY CAC HOAT CHAT SINH HQOC TU CAY THUOC
DOI (POUZOLZIA ZEYLANICA L. BENN). Tap chi Khoa hoc Truong Dai hoc
Can Tho, 68-75.

132. Liu, Tao-Fang, Lu, X., Tang, H., Zhang, M.-M., Wang, P., Sun, P., Liu, Z.-Y.,
Wang, Z.-L., Li, L. va Rui, Y.-C. (2013). 3B, 5a, 6p-Oxygenated sterols from the
South China Sea gorgonian Muriceopsis flavida and their tumor cell growth
inhibitory activity and apoptosis-inducing function. Steroids, 78(1), 108-114.

133. Llauradd, G., Morris, H.J., Lebeque, Y., Gutiérrez, A., Fontaine, R., Bermudez,
R.C. va Perraud-Gaime, 1. (2013). Phytochemical screening and effects on cell-
mediated immune response of Pleurotus fruiting bodies powder. Food and
Agricultural Immunology, 24(3), 295-304.

134. Lucchesi, M.E., Smadja, J., Bradshaw, S., Louw, W. va Chemat, F. (2007).
Solvent free microwave extraction of Elletaria cardamomum L.: a multivariate
study of a new technique for the extraction of essential oil. Journal of Food
Engineering, 79(3), 1079-1086.

135. Lundstedt, T., Seifert, E., Abramo, L., Thelin, B., Nystrom, A., Pettersen, J. va
Bergman, R. (1998). Experimental design and optimization. Chemometrics and
Intelligent Laboratory Systems, 42(1), 3-40. doi: https://doi.org/10.1016/S0169-
7439(98)00065-3

136. Luo, Hua-Jun, Wang, J.-Z., Zhou, Y. va Zou, K. (2012). Docking study on
trametenolic acid B as a a-glucosidase inhibitor. Medicinal Chemistry Research,
21(9), 2141-2144.

137. Ma, Jingjing, Fu, Z., Ma, P., Su, Y. va Zhang, Q. (2007). Breaking and
characteristics of Ganoderma lucidum spores by high speed entrifugal shearing
pulverizer. Journal of Wuhan University of Technology-Mater. Sci. Ed., 22(4),
617-621.

138. Ma, Lishuai, Chen, H., Dong, P. va Lu, X. (2013). Anti-inflammatory and
anticancer activities of extracts and compounds from the mushroom Inonotus
obliquus. Food Chemistry, 139(1-4), 503-508.

139. Macrae va Elspeth. (2007). Extraction of plant RNA Protocols for nucleic acid
analysis by nonradioactive probes (pp. 15-24): Springer.

140. Maeng, Jeong-Hwan, Muhammad Shahbaz, H., Ameer, K., Jo, Y. va Kwon, J.H.
(2017). Optimization of Microwave-Assisted Extraction of Bioactive
Compounds from Coriolus versicolor Mushroom Using Response Surface
Methodology. Journal of Food Process Engineering, 40(2), e12421.

119



141. Mahdavi, Akhavan, S., Jafari, S.M., Assadpoor, E. va Dehnad, D. (2016).
Microencapsulation optimization of natural anthocyanins with maltodextrin, gum
Arabic and gelatin. International Journal of Biological Macromolecules, 85, 379-
385.

142. Mahdavi, S.A., Jafari, S.M., Ghorbani, M. va Assadpoor, E. (2014). Spray-
drying microencapsulation of anthocyanins by natural biopolymers: a review.
Drying technology, 32(5), 509-518.

143. Mallavadhani, V, U., Sudhakar, A.V., Satyanarayana, K., Mahapatra, A. va Li,
W. (2006). Chemical and analytical screening of some edible mushrooms. Food
Chemistry, 95(1), 58-64.

144. Mandal, Vivekananda va Mandal, S.C. (2010). Design and performance
evaluation of a microwave based low carbon yielding extraction technique for
naturally occurring bioactive triterpenoid: Oleanolic acid. Biochemical
Engineering Journal, 50(1-2), 63-70.

145. Mandal, Vivekananda, Mohan, Y. va Hemalatha, S. (2007). Microwave assisted
extraction—an innovative and promising extraction tool for medicinal plant
research. Pharmacognosy reviews, 1(1), 7-18.

146. Mason, J, T., Chemat, F. va Vinatoru, M. (2011). The extraction of natural
products using ultrasound or microwaves. Current Organic Chemistry, 15(2),
237-247.

147. Mason, TJ, Paniwnyk, L. va Lorimer, J. (1996). The uses of ultrasound in food
technology. Ultrasonics Sonochemistry, 3(3), S253-S260.

148. Maury, Michael, Murphy, K., Kumar, S., Shi, L. va Lee, G. (2005). Effects of
process variables on the powder yield of spray-dried trehalose on a laboratory
spray-dryer. European Journal of Pharmaceutics and Biopharmaceutics, 59(3),
565-573.

149. Melappa, Govindappa, Roshan, A., Nithi, C., Mohummed, T.S., Ramachandra,
Y.L. va Poojari, C.C. (2015). Phytochemical analysis and in vitro antioxidant,
antimicrobial, anti-inflammatory and cytotoxicity activities of wood rotting
fungi, Trametes ochracea. Pharmacognosy Journal, 7(2).

150. Michael, B., Yano, B., Sellers, R.S., Perry, R., Morton, D., Roome, N., Johnson,
J.K. va Schafer, K. (2007). Evaluation of organ weights for rodent and non-rodent
toxicity studies: a review of regulatory guidelines and a survey of current
practices. Toxicologic pathology, 35(5), 742-750.

151. Mikanagi, Y., Saito, N., Yokoi, M. va Tatsuzawa, F. (2000). Anthocyanins in
flowers of genus Rosa, sections Cinnamomeae (= Rosa), Chinenses, Gallicanae
and some modern garden roses. Biochemical Systematics and Ecology, 28(9),
887-902.

152. Minh, NP va Dao, D. (2013). Effect of different antioxidant ratios supplemented
into mixture of Gac (Momordica cochinchinensis Spreng) seed membrane-carrier
to total carotene; accelerated temperature to shelf-life of Gac powder.
International Journal of Engineering Research & Technology, 2(11), 1005-1018.

153. Minh, V.T. (2017). Nghién ctru sy sinh trudng, phat trién va nang suat nam Van
chi (Trametes Versicolor (L.) Pilat) trong trén céac loai gia thé tai Thira Thién

120



Hué. Tap chi Khoa hoc & cdng nghé nong nghiép, Truong Pai hoc Nong Lam
Hué, 1(1), 77-86.

154. Mizuno, T. (2000). Development of an antitumor biological response modifier
from Phellinus linteus (Berk. et Curt.)) Teng (Aphyllophoromycetideae).
International journal of medicinal mushrooms, 2(1).

155. Mohsen, S.M. va Ammar, A.S. (2009). Total phenolic contents and antioxidant
activity of corn tassel extracts. Food Chemistry, 112(3), 595-598.

156. Moon, M.K., Lee, Y.J.,, Kim, J.S., Kang, D.G. va Lee, H.S. (2009). Effect of
caffeic acid on tumor necrosis factor-alpha-induced vascular inflammation in
human umbilical vein endothelial cells. Biological and Pharmaceutical Bulletin,
32(8), 1371-1377.

157. N Milovanovic, I., P Stanojkovic, T., M Stajic, M., D Brceskic, 1., Z Knezevic,
A., Lj Cilerdzic, J. va B Vukojevic, J. (2015). Effect of selenium enrichment of
Lenzites betulinus and Trametes hirsuta mycelia on antioxidant, antifungal and
cytostatics potential. Current pharmaceutical biotechnology, 16(10), 920-926.

158. Nambiar, B, R., Sellamuthu, P.S. va Perumal, A.B. (2017). Microencapsulation
of tender coconut water by spray drying: effect of Moringa oleifera gum,
maltodextrin concentrations, and inlet temperature on powder qualities. Food and
Bioprocess Technology, 10(9), 1668-1684.

159. Nardini, M. va Garaguso, I. (2018). Effect of sulfites on antioxidant activity,
total polyphenols, and flavonoid measurements in white wine. Foods, 7(3), 35.

160. Ngan, L.T.M., Moon, J.-K., Kim, J.-H., Shibamoto, T. va Ahn, Y.-J. (2012).
Growth-inhibiting effects of Paeonia lactiflora root steam distillate constituents
and structurally related compounds on human intestinal bacteria. World Journal
of Microbiology and Biotechnology, 28(4), 1575-1583.

161. Ngan, V.T.K., Mai, N.T.N. va Hoang, N.T. (2017). Khao sat ham lugng phenolic
tong, flavonoid tong, hoat tinh chéng oxy hda va hoat tinh khang khuan cua cao
chiét ethanol va methanol cua 14 va than ré cdy Co Tranh (Imperata cylindrica).
Tap chi Khoa hoc Trieong Bai hoc Can Tho, 16-22.

162. Odebiyi, O. va Sofowora, E. (1978). Phytochemical screening of Nigerian
medicinal plants Il. Lloydia, 41(3), 234-246.

163. Oreopoulou, A., Tsimogiannis, D. va Oreopoulou, V. (2019). Extraction of
polyphenols from aromatic and medicinal plants: an overview of the methods and
the effect of extraction parameters. Polyphenols in plants, 243-259.

164. Osbourn, A.E. va Lanzotti, V. (2009). Plant-derived natural products: Springer.

165. Ospina Alvarez, Patricia, S., Ramirez Cadavid, D.A., Escobar Sierra, D.M., Ossa
Orozco, C.P., Rojas Vahos, D.F., Zapata Ocampo, P. va Atehortda, L. (2014).
Comparison of extraction methods of chitin from Ganoderma lucidum mushroom
obtained in submerged culture. BioMed Research International, 2014.

166. Oztiirk, M., Duru, M.E., Kivrak, S., Mercan-Dogan, N., Tiirkoglu, A. va Ozler,
M.A. (2011). In vitro antioxidant, anticholinesterase and antimicrobial activity
studies on three Agaricus species with fatty acid compositions and iron contents:
A comparative study on the three most edible mushrooms. Food and Chemical
Toxicology, 49(6), 1353-1360.

121



167. Palacios, 1., Lozano, M., Moro, C., D’arrigo, M., Rostagno, M., Martinez, J.,
Garcia-Lafuente, A., Guillamon, E. va Villares, A. (2011). Antioxidant properties
of phenolic compounds occurring in edible mushrooms. Food Chemistry, 128(3),
674-678.

168. Pan, Y., Hao, Y., Chu, T., Li, C., Zhang, Z. va Zhou, Y. (2010). Ultrasonic-
assisted extraction, chemical characterization of polysaccharides from Yunzhi
mushroom and its effect on osteoblast cells. Carbohydrate Polymers, 80(3), 922-
926.

169. Pandey, Aseesh, Belwal, T., Sekar, K.C., Bhatt, I1.D. va Rawal, R.S. (2018).
Optimization of ultrasonic-assisted extraction (UAE) of phenolics and
antioxidant compounds from rhizomes of Rheum moorcroftianum using response
surface methodology (RSM). Industrial Crops and Products, 119, 218-225.

170. Patel, R., Patel, M. va Suthar, A. (2009). Spray drying technology: an overview.
Indian Journal of Science and Technology, 2(10), 44-47.

171. Patel, Y., Naraian, R. va Singh, V. (2012). Medicinal properties of Pleurotus
species (oyster mushroom): a review. World Journal of Fungal and Plant
Biology, 3(1), 1-12.

172. Peschel, W., Sanchez-Rabaneda, F., Diekmann, W., Plescher, A., Gartzia, |.,
Jiménez, D., Lamuela-Raventos, R., Buxaderas, S. va Codina, C. (2006). An
industrial approach in the search of natural antioxidants from vegetable and fruit
wastes. Food Chemistry, 97(1), 137-150.

173. Pha, T.T. (2018). Nghién cizu thanh phan nam Ién thugc nganh Myxomycota,
Ascomycota, Basidiomycota ¢ nuzi Ngoc Linh, Tinh Quang Nam

(Luan &n tién si Thyc vat hoc), Hoc vién Khoa hoc Cong ngh¢, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam.

174. Puia, Cosmin, I., Aida, P., CHEDEA, V.S., LEOPOLD, N., BOCSAN, I.C. va
BUZOIANU, A.D. (2018). Characterization of Trametes versicolor: Medicinal
Mushroom with Important Health Benefits. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 46(2), 343-349.

175. Quek, S.Y., Chok, N.K. va Swedlund, P. (2007). The physicochemical
properties of spray-dried watermelon powders. Chemical Engineering and
Processing: Process Intensification, 46(5), 386-392.

176. Quoc, L.P.T. va Muoi, N.V. (2018). Physicochemical properties of Polygonum
multiflorum Thunb. root powder produced with different carrier agents.
Chemical Industry and Chemical Engineering Quarterly, 24(2), 93-100.

177. Rajabi, H., Ghorbani, M., Jafari, S.M., Mahoonak, A.S. va Rajabzadeh, G.
(2015). Retention of saffron bioactive components by spray drying encapsulation
using maltodextrin, gum Arabic and gelatin as wall materials. Food
Hydrocolloids, 51, 327-337.

178. Ricciardi, M., Licchetta, R., Mirabilii, S., Scarpari, M., Parroni, A., Fabbri, A.,
Cescutti, P., Reverberi, M., Fanelli, C. va Tafuri, A. (2017). Preclinical
Antileukemia Activity of Tramesan: A Newly Identified Bioactive Fungal
Metabolite. Oxidative Medicine and Cellular Longevity, 2017.

179. Ritchie, J.M., Rui, H., Zhou, X., lida, T., Kodoma, T., Ito, S., Davis, B.M.,
Bronson, R.T. va Waldor, M.K. (2012). Inflammation and disintegration of

122



intestinal villi in an experimental model for Vibrio parahaemolyticus-induced
diarrhea. PLoS pathogens, 8(3), e1002593.

180. Robert, P., Gorena, T., Romero, N., Sepulveda, E., Chavez, J. va Saenz, C.
(2010). Encapsulation of polyphenols and anthocyanins from pomegranate
(Punica granatum) by spray drying. International journal of food science &
technology, 45(7), 1386-1394.

181. Roccia, P., Martinez, M.L., Llabot, J.M. va Ribotta, P.D. (2014). Influence of
spray-drying operating conditions on sunflower oil powder qualities. Powder
Technology, 254, 307-313.

182. Rosenberg, M., Kopelman, I. va Talmon, Y. (1990). Factors affecting retention
in spray-drying microencapsulation of volatile materials. Journal of agricultural
and food chemistry, 38(5), 1288-1294.

183. Roupas, P., Keogh, J., Noakes, M., Margetts, C. va Taylor, P. (2012). The role
of edible mushrooms in health: Evaluation of the evidence. Journal of functional
foods, 4(4), 687-709.

184. Saavedra Plazas, Carolina, D., Soccol, C.R., Noseda, M.D., de Andrade Tanobe,
V.0., Marin, O., Karp, S.G., de Melo Pereira, G.V., de Carvalho, J.C. va Soccol,
V.T. (2020). A comparative study of extraction techniques for maximum
recovery of bioactive compounds from Ganoderma lucidum spores. Revista
Colombiana de Ciencias Quimico-Farmacéuticas, 49(1), 70-88.

185. Salamatullah, Mohammad, A., Hayat, K., Arzoo, S., Alzahrani, A., Ahmed,
M.A., Yehia, H.M., Alsulami, T., Al-Badr, N., Al-Zaied, B.A.M. va Althbiti,
M.M. (2021). Boiling technique-based food processing effects on the bioactive
and antimicrobial properties of basil and rosemary. Molecules, 26(23), 7373.

186. Sanzani, M, S., De Girolamo, A., Schena, L., Solfrizzo, M., Ippolito, A. va
Visconti, A. (2009). Control of Penicillium expansum and patulin accumulation
on apples by quercetin and umbelliferone. European Food Research and
Technology, 228(3), 381-389.

187. Schwarz, M., Hillebrand, S., Habben, S., Degenhardt, A. va Winterhalter, P.
(2003). Application of high-speed countercurrent chromatography to the large-
scale isolation of anthocyanins. Biochemical Engineering Journal, 14(3), 179-
189.

188. Scroccarello, A., Della Pelle, F., Neri, L., Pittia, P. va Compagnone, D. (2019).
Silver and gold nanoparticles based colorimetric assays for the determination of
sugars and polyphenols in apples. Food Research International, 119, 359-368.

189. Sewald, Mark va De Vries, J. (2003). Food product shelf life. Medallion
Laboratories Analytical Progress, 1-10.

190. Shen, S.-F., Zhu, L.-F., Wu, Z., Wang, G., Ahmad, Z. va Chang, M.-W. (2020).
Extraction of triterpenoid compounds from Ganoderma Lucidum spore powder
through a dual-mode sonication process. Drug development and industrial
pharmacy, 46(6), 963-974.

191. Sherma, J. (2000). Thin-layer chromatography in food and agricultural analysis.
Journal of Chromatography A, 880(1-2), 129-147.

192. Shu, Bo, Yu, W., Zhao, Y. va Liu, X. (2006). Study on microencapsulation of
lycopene by spray-drying. Journal of Food Engineering, 76(4), 664-669.

123



193. Shu, B., Yu, W., Zhao, Y. va Liu, X. (2006). Study on microencapsulation of
lycopene by spray-drying. Journal of Food Engineering, 76(4), 664-669.

194. Singh, S., Wang, H., Chan, Y., Pan, W., Dan, X., Yin, C., Akkouh, O. va Ng, T.
(2015). Lectins from edible mushrooms. Molecules, 20(1), 446-469.

195. Sivaprakasam, E., Kavitha, D., Balakumar, R., Sridhar, S. va Kumar, J.S. (2011).
Antimicrobial activity of whole fruiting bodies of Trametes hirsuta (Wulf. Fr.)
Pil. against some common pathogenic bacteria and fungus. International Journal
of Pharmaceutical Sciences and Drug Research, 3(3), 219-221.

196. Smolibowska, J., Szymanski, M. va Szymanski, A. (2016). Medicinal properties
of fungi occurring on Betula sp. trees. A review. Herba Polonica, 62(3), 63-76.

197. Sokovi¢, M., Glamoclija, J., Cirié, A., Petrovi¢, J. va Stojkovi¢, D. (2018).
Mushrooms as sources of therapeutic foods Therapeutic Foods (pp. 141-178):
Elsevier.

198. Sollohub, K. va Cal, K. (2010). Spray drying technique: 1. Current applications
in pharmaceutical technology. Journal of pharmaceutical sciences, 99(2), 587-
597.

199. Song, J.F., Li, DJ. va Liu, C.Q. (2009). Response surface analysis of
microwave-assisted extraction of polysaccharides from cultured Cordyceps
militaris. Journal of Chemical Technology & Biotechnology, 84(11), 1669-1673.

200. Soria, A.C. va Villamiel, M. (2010). Effect of ultrasound on the technological
properties and bioactivity of food: a review. Trends in Food Science &
Technology, 21(7), 323-331.

201. Spigno, G. va De Faveri, D. (2009). Microwave-assisted extraction of tea
phenols: a phenomenological study. Journal of Food Engineering, 93(2), 210-
217.

202. Standish, L.J., Wenner, C.A., Sweet, E.S., Bridge, C., Nelson, A., Martzen, M.,
Novack, J. va Torkelson, C. (2008). Trametes versicolor mushroom immune
therapy in breast cancer. Journal of the Society for Integrative Oncology, 6(3),
122.

203. Stanikunaite, R., Khan, S.I., Trappe, JM. va Ross, S.A. (2009).
Cyclooxygenase-2 inhibitory and antioxidant compounds from the truffle
Elaphomyces granulatus. Phytotherapy Research: An International Journal
Devoted to Pharmacological and Toxicological Evaluation of Natural Product
Derivatives, 23(4), 575-578.

204. Sultana, B., Anwar, F. va Ashraf, M. (2009). Effect of extraction
solvent/technique on the antioxidant activity of selected medicinal plant extracts.
Molecules, 14(6), 2167-2180.

205. Teo, C.C., Tan, S.N., Yong, JW.H., Hew, C.S. va Ong, E.S. (2009). Validation
of green-solvent extraction combined with chromatographic chemical fingerprint
to evaluate quality of Stevia rebaudiana Bertoni. Journal of separation science,
32(4), 613-622.

206. Thiy, N.T.B. (2014). Nghién cizu dic diém sinh hoc va céng nghé nhan gisong,
nudi trong nam So vua (pleurotus eryngii) va nam Van chi (trametes versicolor)
¢ Viét Nam. VIEN KHOA HOC NONG NGHIEP VIET NAM.

124



207. Tran, TA, T. va Nguyen, H.V. (2018). Effects of spray-drying temperatures and
carriers on physical and antioxidant properties of lemongrass leaf extract powder.
Beverages, 4(4), 84.

208. Trang, N.T.T. (2016). Nghién cizu anh huong cia mét sé yéu to dén sy phat trién
cua ndm van chi (Trametes versicolor) nudi cdy trong méi truong dich thé.
Trudng Pai hoc Su pham, Pai hoc Pa Nang.

209. Tzannis, ST, Meyer, J. va Prestrelski, S. (1997). Secondary structure
considerations during protein spray-drying. Paper presented at the
ABSTRACTS OF PAPERS OF THE AMERICAN CHEMICAL SOCIETY.

210. Varrot, A., Basheer, S.M. va Imberty, A. (2013). Fungal lectins: structure,
function and potential applications. Current Opinion in Structural Biology, 23(5),
678-685.

211. Vazirian, M., Dianat, S., Manayi, A., Ziari, R., Mousazadeh, A., Habibi, E.,
Saeidnia, S. va Amanzadeh, Y. (2014). Anti-inflammatory effect, total
polysaccharide, total phenolics content and antioxidant activity of the aqueous
extract of three basidiomycetes. Research Journal of Pharmacognosy, 1(1), 15-
21.

212. Venkatesh, M. va Raghavan, G. (2004). An overview of microwave processing
and dielectric properties of agri-food materials. Biosystems engineering, 88(1),
1-18.

213. Vinatoru va Mircea. (2001). An overview of the ultrasonically assisted
extraction of bioactive principles from herbs. Ultrasonics Sonochemistry, 8(3),
303-313. doi: https://doi.org/10.1016/S1350-4177(01)00071-2

214. Vivar-Quintana, A., Santos-Buelga, C. va Rivas-Gonzalo, J. (2002).
Anthocyanin-derived pigments and colour of red wines. Analytica Chimica Acta,
458(1), 147-155.

215. Wang, Yanping, Liu, Y. va Hu, Y. (2014). Optimization of polysaccharides
extraction from Trametes robiniophila and its antioxidant activities.
Carbohydrate Polymers, 111, 324-332.

216. Wasser, S. (2002). Medicinal mushrooms as a source of antitumor and
immunomodulating polysaccharides. Applied microbiology and biotechnology,
60(3), 258-274.

217. Wayne, P. (2011). Clinical and laboratory standards institute. Performance
standards for antimicrobial susceptibility testing.

218. Webster, S.H. va Liljegren, E.J. (1955). Organ: Body-weight ratios for certain
organs of laboratory animals. Il1l. White Swiss mouse. American Journal of
Anatomy, 97(1), 129-153.

219. Winder, M., Bulska-Bedkowska, W. va Chudek, J. (2021). The use of Hericium
erinaceus and Trametes versicolor extracts in supportive treatment in oncology.
Acta Pharmaceutica, 71(1), 1-16.

220. Wu, T., Zivanovic, S., Draughon, F.A. va Sams, C.E. (2004). Chitin and chitosan
value-added products from mushroom waste. Journal of agricultural and food
chemistry, 52(26), 7905-7910.

125



221. Yakubu, A., Adua, M. va Adamude, H. (2008). Welfare and haematological
indices of weaner rabbits as affected by stocking density. Paper presented at the
Proceedings of the 9th World Rabbit Congress, Verona, Italy, 10-13 June 2008.

222. Yamag, M. va Bilgili, F. (2006). Antimicrobial activities of fruit bodies and/or
myecelial cultures of some mushroom isolates. Pharmaceutical biology, 44(9),
660-667.

223. Yang, Bin, Liu, X. va Gao, Y. (2009). Extraction optimization of bioactive
compounds (crocin, geniposide and total phenolic compounds) from Gardenia
(Gardenia jasminoides EIlis) fruits with response surface methodology.
Innovative Food Science & Emerging Technologies, 10(4), 610-615.

224.Yang, L., Tu, D., Zhao, Z. va Cui, J. (2017). Cytotoxicity and apoptosis induced
by mixed mycotoxins (T-2 and HT-2 toxin) on primary hepatocytes of broilers in
vitro. Toxicon, 129, 1-10.

225.Yim, H.S., Chye, F.Y., Koo, S.M., Matanjun, P., How, S.E. va Ho, C.W. (2012).
Optimization of extraction time and temperature for antioxidant activity of edible
wild mushroom, Pleurotus porrigens. Food and bioproducts processing, 90(2),
235-242.

226.Yin, C., Fan, X,, Fan, Z., Shi, D. va Gao, H. (2018). Optimization of enzymes-
microwave-ultrasound assisted extraction of Lentinus edodes polysaccharides
and determination of its antioxidant activity. International Journal of Biological
Macromolecules, 111, 446-454.

227. Yoldas, A. va Dayan, M.O. (2014). Morphological characteristics of renal artery
and kidney in rats. The Scientific World Journal, 2014.

228. Yoshioka, Y., Emori, M., lkekawa, T. va Fukuoka, F. (1975). Isolation,
purification, and structure of components from acidic polysaccharides of
Pleurotus ostreatus (Fr.) Quél. Carbohydrate Research, 43(2), 305-320.

229. Yu, SJ, Zhang, Y., Li, C., Zhang, Q., Ma, Z. va Fan, M. (2011). Optimization of
ultrasonic extraction of mycelial polysaccharides from Paecilomyces hepiali
using response surface methodology and its antioxidant activity. African Journal
of Biotechnology, 10(75), 17241-17250.

230. Yuen, J.W. va Gohel, M.D.l. (2005). Anticancer effects of Ganoderma lucidum:
a review of scientific evidence. Nutrition and cancer, 53(1), 11-17.

231. Zhang, J., Ma, L., Wu, Z.-F., Yu, S.-L., Wang, L., Ye, W.-C., Zhang, Q.-W. va
Yin, Z.-Q. (2017). Cytotoxic and apoptosis-inducing activity of C21 steroids
from the roots of Cynanchum atratum. Steroids, 122, 1-8.

232. Zhang, Z., Lv, G., Pan, H., Shi, L. va Fan, L. (2011). Optimization of the
microwave-assisted extraction process for polysaccharides in himematsutake
(Agaricus blazei Murrill) and evaluation of their antioxidant activities. Food
Science and Technology Research, 17(6), 461-470.

233. Zhao, Y.T., Tang, Y.Q., Liu, K.Z. va Zhang, Y. (2015). A study about
microwave-assisted extraction of polysaccharides form medicinal mushrooms
Fomitopsis ulmaria (sor.: for.) bond. Et sing. Paper presented at the Advanced
Materials Research.

234. Zheng, Yi, Li, Y. va Wang, W.-d. (2014). Optimization of ultrasonic-assisted
extraction and in vitro antioxidant activities of polysaccharides from Trametes

126



orientalis. Carbohydrate Polymers, 111, 315-323. doi:
https://doi.org/10.1016/j.carbpol.2014.04.034

235. Zheng, Y., Cui, J., Chen, A.-H., Zong, Z.-M. va Wei, X.-Y. (2019). Optimization
of ultrasonic-microwave assisted extraction and hepatoprotective activities of
polysaccharides from Trametes orientalis. Molecules, 24(1), 147.

236. Zhou, Feng, Zhang, H., Liu, R. va Zhang, D. (2013). Isolation and biological
evaluation of secondary metabolites of the endophytic fungus Aspergillus
fumigatus from Astragalus membranaceus. Chemistry of Natural Compounds,
49(3), 568-570.

237. Zhou, Xuanwei, Jiang, H., Lin, J. va Tang, K. (2007). Cytotoxic activities of
Coriolus versicolor (Yunzhi) extracts on human liver cancer and breast cancer
cell line. African Journal of Biotechnology, 6(15).

238. Zhou, M., Quek, S.Y., Shang, X. va Fang, S. (2021). Geographical variations of
triterpenoid contents in Cyclocarya paliurus leaves and their inhibitory effects on
HeLa cells. Industrial Crops and Products, 162, 113314.

239. Zhu, M., Chang, Q., Wong, L.K., Chong, F.S. va Li, R.C. (1999). Triterpene
antioxidants from Ganoderma lucidum. Phytotherapy Research: An
International Journal Devoted to Pharmacological and Toxicological Evaluation
of Natural Product Derivatives, 13(6), 529-531.

240. Zoberi, M. (1972). Tropical Macrofungi: some common species: Springer.

127



Phu luc

Danh muc cac phu luc
Phu luc A. Xac dinh tén loai
Phu luc B. Binh tinh hop chat chuyén héa bac 2
Phu luc C. Xay dung dudng chuan
Phy lyc D. Tinh sach va tach chat
Phu luc E. Két qua théng ké
Phu luc F. Xtr ly mau
Phu luc G. Bao quan
Phuc luc H. Céng thuc

Phu luc I. D6 an toan

128



Phu luc A
PLA1L. Két qua xay dung cay pha hé

go| MAU
100 “; Coriolopsis aspera (MG719304)
68 Coriolopsis aspera (KR131760)

Ganoderma lucidum

79
Daedaleopsis confragosa

99 Earliella scabrosa

54 Polyporus arcularius

Datronia scutellata

56 97
Pseudofavolus cucullatus

Dentocorticium sulphurellum

77 32 Trametes versicolor
100
Trametopsis cervina
5 Grifola frondosa

Fomitopsis pinicola

83 l Cerrena unicolor

03 Climacodon septentrionalis

Trametopsis cervina
75

Irpex lacteus

Boletopsis leucomelaena

Hinh a.1. Cay pha hé duoc xay dung bang phan mém MEGAGS véi cac nhanh
O gia tri bootstrap > 50% duoc gitr lai.

Cay pha hé Hinh a.1 cho thay, mau nghién ctu c6 dic diém di truyén (ving
ITS) gan nhat véi 2 taxa thudc loai Coriolopsis aspera (M sé6 MG719304 va

KR131760). Theo d6, cac taxa nay xép cung nhau trén cay pha hé (Hinh 1) véi
bootstrap tuyét doi 1a 100%.
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PLAZ2. Hinh thai nam Coriolopsis aspera

|| |~ "
Hinh a.2. Su phét trién nam Coriolopsis aspera

Trén Hinh a.2 cho thy sy phat trién cia nam van chi trong tu nhién, Hinh a.2(a) to
nam phat trién trong thoi diém thang 6 caa nam. Trong thoi diém nay c6 mwa nén to
nam bét dau phat trién. Sau 3 ngay, tir to nam bit dau phat trién hinh thanh nim van
chi nhung hinh dang chua 5 hinh 2(b). G Hinh a.2(c), nam van chi phat trién duoc 7
ngay. Trén mat nam ldc nay phan biét rd mau den phia trong va mau trang phia ngoai.
Sau 10 ngay, ndm van chi c6 kich thudc khoang 3.5 cm va da xudt hién cac duong
van den, nau xem k& nhau & bén trong, vién ngoai c6 mau tring, nhimg dudng van
con it va chua rd & Hinh a.2(d). Hinh a.2(e), 2(f), nAm van chi phét trién duoc 15 dén
18 ngay dudng van ciia nam van chi rd rang, mau sac cac dudng van van con mau
den va vién trang & ngoai. Khi dén 25 ngay thi nam van chi méi xuat hién mau nau
va duong vién mau tring phia ngoai it va mo Hinh a.2(g). O Hinh a.2(h), 2(i), cho

thay nam van chi da truong thanh va dat kich thudc khoang 7cm.
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Hinh a.3. Anh van chi Coriolopsis aspera chup duéi kinh hién vi Olympus BX51

Trén Hinh a.3(a) to ndam vin chi dwoc phét trién 7 ngay trén dia petri & méi triwong
dich chiét khoai tay véi aga. Hinh a.3(b) 14 so to ndm van chi c¢6 kich thuéc trung
binh dwong kinh sei to 191,45um. Hinh a. 3(c) 1a bao tiz ndm vén chi ¢6 dwong kinh
trung binh 77,29um. Hinh a.3(d) 1& mat duwéi qua thé nam van chi c6 16 dwong kinh
trung binh 807,50um.
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Phu luc B

Bt

@8 Phenolics  Flavonoids " ANaloid  Coumarin  Terpenoids

: &t t0ia vang Saponin
“vatannin . (Kéttdavang) ny Saponin

Hinh b.1. Sy thay d6i mau va hién tuong két tua cua dich thi
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Phu luc C

PLC1. Xay dung dwong chuin quercetin dé xac dinh TFC

L4y 1 ml mau cho vao éng nghiém, thém 0.3 ml dung dich NaNO2 vao lic déu va dé
yén trong 5 phit. Sau d6, cho thém 0.3 ml dung dich AICIs vao lic déu va dé yén 5
phut, bd sung thém 2 ml dung dich NaOH 1M lic déu va thém nuéc cat cho da 10 ml
réi dem do quang & bude song A = 510nm. Lam mAu tring ddi chirng bang nudc cat.
Tong ham luwong flavonoids dugc biéu thi bang gam quercetin trong duong (QE)
(Bains va Tripathi, 2017).

Bang c.1. Xay dung dudng chuan quercetin va do mau.

S6 ong 1 |2 3 4 5 6 7 My |M; | Ms
Nong do Quercetin
: 0 |5 20 |40 |60 |80 |100
(ppm)
Theé tich Quercetin
(1000pp) 0 |005 [02 |04 |06 |08 |1 0 0 0
Dich mau (ml) 0 1 1 1
NaNO, 5% (ml) 0,3
Lic déu, dé yén 5 phut
AlICI; 10% (ml) 03
Lic déu, dé yén 5 phit
NaOH 2M (ml) 2
Nudc cit (ml) 74 [735 |72 |70 |68 |66 |64 |64 |64 [64

M1, M2,M3 1a mau dem phan tich
Ham luong flavonoids tong duoc tinh theo céng thuc:

Vam 100 %
103 ax(100-w)

TFC (mgQE/g DW) = C,, %

Trong d6 : TFC: ham luong flavonoids tong s6, Cx: néng d6 quercetin do duoc (ppm),
Vam: thé tich dinh mic mau do (ml), 103: hé s6 qui doi, W: do am mau (%), a: khoi

lwong mau ban dau (g), K: hé sé pha long.
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Calibration Curve
0.087 T T T T

y Measure Mode Single wavelength
0,070 L /A Curve Evaluate
Principle Abs = f(Conc)
0.053 F i\ Order of Curve 1st
. ¥
Equation Abs = K1*(Conc) + KO
Abs goag | ¥ 2 Calibration Method Concentratior
KO 0.00882
oo f ¥ . K1 0.00073
R 0.9977
o003ty \ \ L
50 170 390 61.0 830 1050

Conc. [pa/mL]

Hinh c.1. Buong chuan quercetin
PLC2. Xay dung dwong chuin oleanolic dé xac dinh TTC
Hut 0.2ml dung dich mau cho vao binh dinh mac 10ml, hit thém 0.2ml dung dich
acid acetic 5% va 1,2ml acid perchloric (70-72%) dugc thém vao, tron va u trong bé
diéu nhiét 15 phat. Sau d6, dung dich hdn hop dugc 1am lanh va pha lodng dén 5ml

bang ethyl acetat. P9 hap thu duoc do & 550 nm so véi mau tring bang may quang

phd.
Bang c.2. Cac budc xay dung duong chuan acid oleanolic
S6 6ng nghiém 1 2 3 4 5 6 Mi| My | Ms
Nong d acid oleanolic 0 2 4 6 8 10
(ppm)
Acid oleanolic (100ppm) 0 0,1 0,2 0,3 0,4 0,5 0 0 0
Dich mau (ml) 1 1 1
Acid acetic 5% (ml) 0,2
HCIO4 (ml) 1,2
Léc déu u & 70°C trong 15 phit sau d6 1am lanh nhanh trong 2 phut
Etyl Acetat (ml) ‘ 3,6 ‘ 35 ‘ 34 ‘ 33 ‘ 3,2 ‘ 31 ‘ 2.6 ‘ 2.6 ‘ 2.6
Lic déu roi dem do quang ¢ bude séong A = 550 nm.

M1, M2,M3 1a mau dem phan tich
Ham luong triterpene tong duoc tinh theo cong thirc:

Vam 100
103 ax(100-Ww)

TTC (mg acid oleanolic/g DW) = C, X

Trong d6 : TTC: ham luong triterpene tdng, Cx: ndng d6 acid oleanolic do dwgc
(PPM), Vam: thé tich dinh mac mau (ml), 103: hé sé qui ddi, W: do am mau (%), a:

khéi lwgng mau ban dau (g), K: hé sé pha loang.
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Calibration Curve
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Measure Mode Single wavelength

Curve Evaluate
Principle
Order of Curve
Equation

KO 0.0017
K1 0.01665
R 0.9960

Abs = f(Conc)

1st

Abs = K1*(Conc) + KO
Calibration Method

Concentratior

PLC3. Xay dung dwong chuin acid galic dé xac dinh TPC

Cho vao éng nghiém1 ml dich chiét pha lodng, thém 0.5 ml Folin-Ciocalteu, lic déu

va dé yén trong 3-8 phat. Thém 2.5ml dung dich bdo hoa Na2CO3 dé trung hoa phan

ng, thém du thé tich 10 ml bang nuée cat, rdi lac manh dung dich. Po do hap thu &

budc séng 765 nm, mau trang lam déi chimg. Ham luong polyphenol tong trong dich

trich ly dugc xac dinh bang duong chuan acid gallic, thé hién biang gam GAE/g chat

khé nguyén liéu (Izadiyan va Hemmateenejad, 2016).

Bang c.3.Cac buéc xay dung duong chuan acid galic

(ml)

S8 8ng 112 3 Ja |5 e |7 |8 |9 |10 |11 Ml‘MZ’MB
Nongdoacid | o115 | 50 30 (40 |50 |60 |70 |80 |90 | 100

gallic (ppm)

Thé tich acid

gallic 0 |01/02]03]|04|05]|06]|07]|08]09]|1 o |o |o
(1000ppm)

Dich mau 1 1 1
(ml)

Folin 10% 5

(ml)

Lic déu, dé yén 5 phut

N32C037.5% 4

Nudc cat 1 |o9]o8 |07 060504 03]02]01]0 o] o] o

DE yén 60 phat & nhiét d6 phong, sau dé do mat dé quang & budc séng 765 nm

M1, M2,M3 1a mau dem phan tich

Ham lugng polyphenol tong duoc tinh theo cong thic:

TPC (mgGAE/g DW) = C, X
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Trong d6 : TPC: ham luong polyphenol tong, Cx: ndng do acid gallic do dugc (ppm),
Vam: thé tich dinh mic mau do (ml), 10% : hé s6 qui d6i, W: d6 am mau (%), a: khdi
lwgng mau ban dau (g), K: hé sé pha lodng.
albration Curve Measure Mode Single wavelength
= Curve Evaluate
Principle Abs = f(Conc)
Order of Curve 1st
Abs = K1*(Conc) + KO

1138

0.900 ¥

0.661 - 4 8 .
¥ Equation
Abs b4

0423 -

0184 -

Calibration Method

Concentratior

KO
K1

0.01768
0.0108

0.9995

0.055 | ¥ R

1 1 1 1
60 170 390 61.0 83.0 1050
Conc. [ma/l]

PLC5. Xay dung dwong chuan vitamin C

Céch tién hanh: Hat 0,1 ml dich chiét mau vao 6ng nghiém. Mau di chiing thay dich
chiét bang nudc cat. Tiép theo, hit thém 4 ml dung dich DPPH vao 6ng nghiém, sau
d6 thém cdn vao 6ng nghiém cho da 5 ml va o tdi trong 30 phut. Po d6 hap thu quang
hoc & 517 nm. Chét chuan vitamin C dugc dung lam chat chuan. Hoat tinh khang oxy
hoa duoc xac dinh dya trén dd thi chuan gita nong d6 Vitamin C va phan tram d6
giam hép thu, duoc biéu dién bang (umol Vit C /g) (W.-J. Li va ctv 2012).

Bang C5. Xay dung duong chuan vitamin C (VitC) bang phuong phap DPPH

S6 6ng 0] 1 [ 2| 3 [4] 5 |6/ 7 8] 9 [10[M|M|Ms
DDVIC 1 1 005(01/015]02]025/03|035|04|045]05| 0] 0] 0
100ppm (ml)
DD mau(ml) 0 01]01]01
DPPH 4
0,1mM (ml)
ethanol
99.5% (ml) 11091]09/085(08|075|07|065|06]|055|05|09]0,9]0,9
Nongdo |\ 5| 4 | 5| 3 | 4| 5 |6| 7 |8] 9|10 Cx
_(ppm) ‘ ! ‘
Lac déu va u ¢ diéu kién bdng toi, nhiét do phong trong 30 phut roi dem do quang ¢ budce song A
=517nm

M1, M2,M3 1a mau dem phan tich
Dung dich DPPH 0,1 mM dung 1am thi duoc chuan bi bang cach hoa tan 3.94 mg
DPPH trong 100 ml ethanol 99,5% va dung ngay trong ngay.

Xac dinh hoat tinh khang oxy héa caa mau: Ly 0,1 ml dich chiét véi cac nong do
khac nhau dugc cho vao trong nhitng 6ng nghiém riéng biét, hat 4 ml dung dich
DPPH 0,1 mM cho vao éng nghiém va cudi cing b sung thém 0,9 ml ethanol. Céc
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dng nghiém nay duoc giit tai nhiét do phong trong 30 phut dé cac phan Gng xay ra.
Sy thay d6i do hap thy ¢ budce song 517 nm dugc do bang thiét bi do quang UV- VIS.
Dua vao phuong trinh dudng chuan VitC, tinh duoc hoat tinh khang oxy héa cua
nguyén liéu theo cong thurc sau:

. _ Vim 100
RSA (mg VitC/g DW)=C, X 103 < (100w X K

Trong d6: RSA: kha ning khir géc tu do, Cx: Ham luong VitC do duoc (ppm), Vim:
thé tich dinh mac mau do, a: khéi lwong mau kiém tra (g), W: D6 am mau do (%),

K: hé sé pha loang.
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Phu luc D

PLD1. Tinh sach tach chat 1

Trametenolic B (1): tinh thé khéng mau, m.p. 258-260°C; IR (KBr) vmax (cm™): 3200
(-OH), 1718, 1632; ESI-MS m/z 455 [M]*; *H-NMR (400 MHz, pyridine-d5) (5
ppm): 5.32 (1H, t, H-24); 3.40 (1H, t, J = 9.5 Hz, H-3); 2.61 (1H, td, J = 9.5, 4.0 Hz,
H-20), 2.46-2.35 (2H, m, H-16, 17, 23a), 2.29-2.25 (1H, m, H-23b), 2.06 (2H, t, J =
5.5, 3.5 Hz, H-7), 1.97-1.92 (2H, m, H-11, 12, 22a), 1.85-1.44 (1H, m, H-1b), 1.81
(2H, dt, J = 9.5, 4.0 Hz, H-2), 1.80 (1H, dt, J = 9.5, 4.0 Hz, H-1a), 1.78-1.68(1H, m,
H-6, 15a, 22b), 1.65 (3H, s, H-27), 1.60 (3H, s, H-26), 1.26 (1H, td, H-15), 1.23 (3H,
s, H-30), 1.15 (1H, t, H-5), 1.06 (3H, s, H-18, 28), 1.00 (3H, s, H-19), 0.99 (3H, s, H-
29); BC-NMR (100 MHz, pyridine-d5) (5 ppm): 178.7 (C-21), 135.0 (C-8), 134.3 (C-
9), 131.7 (C-25), 124.9 (C-24), 77.8 (C-3), 50.9 (C-5), 49.8 (C-14), 49.1 (C-20), 47.7
(C-17), 44.9 (C-13), 39.5 (C-4), 37.4 (C-10), 36.1 (C-1), 33.3 (C-22), 30.9 (C-15),
29.4 (C-12), 28.7 (C-2), 28.6 (C-28), 27.5 (C-16), 26.8 (C-7), 26.7 (C-23), 25.8 (C-
26), 24.5 (C-30), 21.2 (C-11), 19.4 (C-19), 18.7 (C-6), 17.7 (C-27) 16.4 (C-29), 16.4
(C-18).

Hop chét (1) thu duoc tinh thé khong mau. Dir liéu phd 3C-NMR cho thiy hop chat
(1) ¢6 sy hién dién cta 30 tin hiéu carbon, bao gdbm 4 cacbon metin, 10 cachon
metilen, 7 cacbon metyl, 4 cacbon olefinic, 1 cacbonyl va 4 cacbon bac 4. Céac tin
hiéu phd cho thay cdu tric chit c6 hé thdng bdn vong, trong d6 c6 mot lién két doi
tai vi tri C-8 (8¢ 135,0 ppm) va C-9 (8¢ 134,3 ppm). Hop chét (1) ¢6 sy xuét hién tin
hiéu mdt cacbonyl tai C-21 & 6¢ 178,7 ppm va hai cacbon olefinic tai C-24 ¢ d¢c 124,9
ppm va C-25 8¢ 134,6 ppm. Dit liéu phd *H-NMR thé hién 7 nhom methyl don & 84
1,23 (H-30), 61 1,06 (H-18), 61 0,99 (H-29), 61 1,00 (H-19), 61 1,06 (H-28), 6w 1,60
(H-26) va on 1,65 (H-27), mot nhom hydroxymethine tai 3,40. Ngoai ra con tin hi¢u
phd 'H-NMR cua hop chit cho thiy tin hiéu proton olefinic tai 5,32 (1H, t, H-24).
Két hop pho *H-NMR, 3C-NMR va DEPT, HSQC, HMBC, NOESY, COSY cho
thiy hop chit (1) ndy 1a mot din xuét ctia lanosterol két hop so sanh véi tai liéu tham
khao (Leliebre-Lara va ctv 2016) cho thdy hop chét steroid c6 tén goi la axit
Trametenolic B (Axit 3p-hydroxylanosta-8,24-dien-21-oic).
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Hinh d.2. Phd *H-NMR caa hop chit axit 3p-hydroxylanosta-8,24-dien-21-oic
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Hinh d.9. Phé HMBC cua hop chét axit 3p-hydroxylanosta-8,24-dien-21-oic
PLD2. Tinh sach tach chat 2

Cerevisterol (2): tinh thé khong mau, m.p. 254-256°C; EI-MS m/z: 412 [M-H.0]*
(13) , 397(6) , 394(19), 383(10), 379(21), 376(15), 26(15), 251(57) , 69(100); ‘H-
NMR (pyridine-d5) (6 ppm): 5.74 (1H, br d, J = 4.8 Hz, H-7), 5.23 (1H, dd, J =
15.2, 7.2 Hz, H-23), 5.16(1H, dd, J = 15.2, 8.0 Hz, H-22), 4.84(1H, m, H-3), 4.33
(1H, br d, J = 4.8 Hz, H-6), 3.04(1H, dd, J=13.0, 11.6Hz, H-4p), 1.53(3H, s, CHs-
19), 1.05 (3H, d, J = 6.6 Hz, CH3-21), 0.94 (3H, d, J=6.8Hz, CH3-28), 0.85 (3H , d,
J=6.7 Hz , CH3-27), 0.84 (3H, d, J = 6.7 Hz, CH3-26), 0.65 (3H , s, CH3-18); *3C-
NMR (pyridine-d5) (6 ppm): 141.6(C-8), 136.6(C-22), 132.1(C-23), 120.5(C-7),
76.2(C-5), 74.3(C-6), 67.6(C-3), 56.2(C-17), 55.3(C-14), 43.8(C-13), 43.8 (C-9),
43.1 (C-24), 42.0 (C-4), 40.8 (C-20), 39.9 (C-12), 38.1(C-10), 33.8 (C-1), 33.4 (C-
25), 32.6 (C-2), 28.5 (C-16), 23.5 (C-15), 22.4 (C-11), 21.4 (C-21), 20.1 (C-27), 19.8
(C-26), 18.8 (C-19), 17.8 (C-28), 12.5 (C-18).

Phé EI-MS cho céc tin hiéu pic m/z: 412 [M-H.0]* (13), 397(6), 394(19), 383(10),
379(21), 376(15), 26(15), 251(57), 69(100) khang dinh cong thirc phan tir cua hop
chat (2) 1a C27H4303. Phd 'H-NMR cho cac tin hiéu dic trung cta proton olefinic tai
5,23 (1H, dd, J = 15,2, 7,2 Hz), 5,16(1H, dd, J=15,2, 8,0 Hz) twong &tng Vv&i Vi tri H-
22, -23; 5,74 (1H, br d, J = 4,8H2) tai vi tri H-7. Ngoai ra, con xuat hién 2 tin hiéu
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proton oxygenat metin H-3 tai 4,84 (1H, m) va H-6 tai 4,33 (1H, br d, J = 4,8 Hz),
3,04(1H, dd, J=13,0, 11,6Hz, H-4p). Phé 'H-NMR cua hop chét hop chat (2) c6 su
Xuat hién tin hiéu singlet dic trung ctia 2 nhém metyl tai 1,53(3H, s, CHs-19), 0,65
(3H, s, CH3-18); tin hiéu double cta 4 nhom metyl ¢ 6 1,05 (3H, d, J=6,6 Hz, CHs-
21), 0,94 (3H, d, J=6,8Hz, CHs-28), 0,85 (3H , d, J = 6,7 Hz , CH3-27), 0,84 (3H, d,
J = 6,7 Hz, CH3-26). Pho 3C- NMR, DEPT va két hop véi phd HSQC thay xuat
hién tin hiéu caa 34 cacbon gom : 6 nhom metyl trong d6 c6 6 nhém metyl & (8¢ 21,4;
20,1; 19,8; 17,8; 12,5 ppm), 7 nhom metylen (6c 42,0; 39,9; 33,8; 32,6; 28,5; 22,4;
23,5 ppm), 12 nhdm metin (6¢ 136,6; 132,1; 120,5; 74,3; 67,6; 56,2; 55,3; 43,8; 43,8;
43,1; 40,8; 33,4 ppm) va 3 cacbon bac bén (8¢ 141,6; 76,2; 38,1 ppm). Tin hiéu cua
2 nhém metin gan véi oxy (5c 74,3; 67,6) va 1 cacbon bac bén gan oxy (8¢ 76,2), tin
hiéu cua 2 lién két ddi (C=C) tai 5c 136,6 va 132,1 ppm; 120,5 va 141,6 ppm. Két
hop phé MS, 'H-NMR, 3C-NMR, DEPT, HMBC, HSQC va COSY va so vi tai liéu
tham khao (Kawagishi va ctv 1988) cho phép xac dinh cau trdc cua hop chat (2) 1a

Cerevisterol.

GCUM6 . 64-CDC13&MeOD—-1H

Hinh d.10. Ph6 *H-NMR cuia hop chat cerevisterol
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Hinh d.12. Phd *H-NMR cua hop chét cerevisterol
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Hinh d.20. Phé HMBC cua hop chat cerevisterol
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Hinh d.22. Phé HMBC cua hop cht cerevisterol
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Hinh d.23. Phd HSQC cua hop chat cerevisterol
PLD3. Tinh sach tach chat 3

Ergosterol (3): bot tring, m.p. 165-167°C; UV (MeOH) Amaxnm: 211, 285; IR (KBr)
vmax (€m™): 3433, 2959, 1726, 1464, 1090; *H-NMR (500MHz, CDCIls) (8 ppm): 5.49
(1H, m, H-6), 5.35 (1H, dd, J = 2.5, 5.0 Hz, H-7), 5.28 (1H, dd, J = 15.5, 7.5 Hz, H-
22), 5,25 (1H, dd, J = 8.0, 14.0 Hz, H-23), 3.48 (1H, m, H-3), 2.33 (2H, m, H-4), 2.08
(1H, m, H-20), 2.02 (2H, m, H-12), 1.93 (1H, m, H-9), 1.90 (1H, m, H-24), 1.88 (1H,
m, H-14), 1.81 (1H, m, H-1b), 1.76 (1H, m, H-2b), 1.76 (1H, m, H-16b), 1.68 (1H, m,
H-11b), 1.64 (1H, m, H-15b), 1.60 (1H, m, H-11a), 1.50 (1H, m, H-25), 1.36 (1H, m,
H-2a), 1.33 (1H, m, H-15a), 1.32 (1H, m, H-16a), 1.30 (1H, m, H-17), 1.23 (1H, m,
H-1a), 1.05 (3H, d, J = 7.0 Hz, H-21), 0.96 (3H, s, H-19), 0.93 (3H, d, J = 6.5 Hz, H-
28), 0.85 (3H, d, J = 6.5 Hz, H-27), 0.82 (3H, d, J = 6.5 Hz, H-26), 0.61 (3H, s, H-
18); 3C-NMR (125MHz, CDCIls) (8 ppm): 140.3 (C-5), 139.8 (C-8), 135.0 (C-22),
131.2 (C-23), 118.2 (C-6), 115.8 (C-7), 68.3 (C-3), 55.0 (C-17), 53.6 (C-14), 45.5 (C-
9), 42.2 (C-13), 41.8 (C-24), 40.4 (C-4), 40.0 (C-20), 39.0 (C-1), 38.2 (C-12), 37.7
(C-10), 32.2 (C-25), 31.5 (C-2), 27.4 (C-16), 22.2 (C-15), 20.6 (C-11), 20.4 (C-27),
19.4 (C-26), 19.1 (C-21), 17.0 (C-28), 15.8 (C-19), 11.5 (C-18).

Phé tir ngoai (UV) cua hop chat (3) hap thu budc song cuc dai tai 211, 258 nm ching
t6 trong hop chat (3) ¢ chira hé lién hop olefinic (-CH=CH-) hap thu budc song cuc
dai tai 211 nm va hé lién hop  vong hap thu budc séng cuc dai tai 258 nm. Phd hong
ngoai (IR) cua hop chat (3) cho tin hiéu dic trung cuia nhdm hydroxyl tai 3433 cm™.
Phé 'H-NMR (phu luc 51-53) cho thay cd tin hiéu proton caa 6 nhém methyl [8x
0,61 (3H,s); 0,82 (3H, d, J=6,5Hz); 0,85 (3H, d, J =6,5 Hz); 0,96 (3H, s), 0,93 (3H,
d, J=8,0 Hz) va 1,05 (3H, d, J = 7,0 Hz)], 1 tin hiéu cua proton cacbinol (-CH-OH)
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[8n 3,48 (1H, m)] va 4 tin hiéu cua proton olefinic [8n 5,25 (1H, dd, J = 8,0, 14,0 Hz);
5,28 (1H, dd, J = 15,5, 7,5 Hz); 5,35 (1H, dd, J = 2,5, 5,0 Hz) va 5,49 (1H, m)]. Phé
13C-NMR va DEPT cho thay tin hiéu 28 nguyén tir carbon, trong d6 c6 6 nhém methyl
(6c 11,5, 15,8, 17,0, 19,1, 19,4, 20,4 ppm), 7 nhom metilen, 11 nhém metin va 4
nguyén tir C bac 4 dugc xac dinh bang phd. Su twong tac truc tiép trén HSQC giita
C-18 (8¢ 11,5) véi H-18 (81 0,61); C-19 (8¢ 15,8) véi H-19 (51 0,96); C-27 (Sc 20,4)
V6i H-27 (81 0,93); C-26 (8¢ 19,4) Vi H-26 (51 0,82) va C-21 (8¢ 19,1) véi H-21 (81
1,05) chitng to hep chat (3) c¢6 khung sterol. Phé HMBC cua hop chat (3) xuat hién
cac tin hiéu twong tac xa H-4 vai C-10/C-2/C-6; H-7 véi C-5/C-9; H-6 véi C-10; H-
19 véi C-1/C-5/C-9 va H-9 vai C-19 cho phép xac dinh phan cau tric vong A va B.
Ngoai ra, phdé HSQC cho thay twong quan gitra 8¢ 68,3 V4i dn 3,48 va tuong tac
HMBC gitra H-3 vai C-1 ching to trong vong A ¢6 vi tri C-3 mang nhom hydroxyl.
Cac tuong tac trén HSQC gitra C-6 (8¢ 118,2) véi H-6 (8w 5,49); C-7 (8¢ 115,8) vai
H-7 (8w 5,35) ching to trong phan cau tric nay cé chira hai lién két doi tai vi tri C-5,
C-6 va C-7, C-8. Tuong tu, su gan két vong B va C duoc ching té thong qua cac
tuong tac xa H-7 véi C-14; H-11 vaéi C-8; H-12 vai C-9/C-14; H-18 voi C-12/C-14.
Sy gan két gitra cdu trac vong C va D duoc xac dinh dua trén cc tuong tac xa giita
H-16 véi C-13; H-15 vai C-8; H-15 vai C-17/C-13 va H-18 v6i C-17. Ngoai ra, phé
HMBC cho thay cau tric cia mach carbon dai dya trén cac tuong tac xa caa H-20
véi C-23; H-22 vabi C-24; H-24 v6i C-27/C-26 va H-25 véi C-28, va trong cAu trac
mach thang nay c6 chira mét lién két doi tai vi tri C-22 va C-23. CAu tric mach carbon
nay gan két vai khéi cau tric vong tai vi tri C-17 thong qua twong tac xa H-21 véi C-
17/C-22. T sb lieu phé 1D-NMR (*H-,"*C-NMR, DEPT), 2D-NMR (COSY, HMBC
va HSQC) va so sanh vdi tai lieu (McEwen va Gutteridge, 2007) cho phép xac dinh
hop chit (3) la ergosterol (ergosta-5,7,22-trien-3p-ol).
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5.5

Hinh d.41. Phé COSY cua hop chat ergosterol
PLDA4. Tinh sach tach chat 4
Ergosterol peroxit (4): tinh thé khéng mau, m.p. 176-178°C; *H-NMR (500MHz,
CDCls) (8 ppm): 6.50 (1H, d, J = 8.5 Hz, H-6), 6.24 (1H, d, J = 8.0 Hz, H-7), 5.24
(1H, dd, J = 16.5, 7.5 Hz, H-23), 5.14 (1H, dd, J = 15.0, 8.0 Hz, H-22), 3.96 (1H, m,
H-3), 1.23 (2H, m, H-17), 2.11 (1H, dd, J = 5.0, 3.0 Hz, H-4b), 2.02 (1H, m, H-20),
1.97 (1H, dd, J = 7.0, 3.5 Hz, H-1b), 1.95 (1H, m, H-12b), 1.94 (1H, dd, J = 5.0, 3.0
Hz, H-4a), 1.85 (1H, m, H-24), 1.84 (1H, dd, J = 13.0, 5.0 Hz, H-2b), 1.79 (1H, m,
H-16b), 1.70 (1H, dd, J = 7.0, 3.5 Hz, H-1a), 1.64 (1H, m, H-15b), 1.57 (1H, m, H-
14), 1.52 (1H, dd, J = 10.0, 4.5 Hz, H-2a), 1.52 (1H, m, H-11b), 1.50 (1H, m, H-25),
1.49 (1H, dd, J = 12.5, 5.5 Hz, H-9), 1.39 (1H, m, H-15a), 1.34 (1H, m, H-16a), 1.24
(1H, m, H-12a), 1.21 (1H, m, H-11a), 0.99 (3H, d, J = 6.0 Hz, H-21), 0.91 (3H, d, J
= 8.5Hz, H-28), 0.88 (3H, s, H-19), 0.84 (3H, d, J = 6.5Hz, H-27), 0.82 (3H, d, J =
6.5Hz, H-26); 3C-NMR (125MHz, CDCls) (5 ppm): 135.6 (C-22), 135.2 (C-6), 131.5
(C-23), 130.1 (C-7), 81.4 (C-5), 78.4 (C-8), 64.6 (C-3), 55.4 (C-17), 51.2 (C-14), 50.9
(C-9), 44.0 (C-13), 42.0 (C-24), 40.1 (C-20), 38.7 (C-12), 36.9 (C-4), 36.5 (C-10),
34.5 (C-1), 32.4 (C-25), 29.9 (C-2), 28.2 (C-16), 22.8 (C-15), 21.7 (C-11), 20.2 (C-
21), 19.7 (C-27), 19.4 (C-26), 17.9 (C-19), 17.2 (C-28), 12.5 (C-18). Dua vao tai liéu
xac dinh (Takaishi va ctv 1991) hop chat (4) la ergosterol peroxit.
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Hinh d.51. Pho HSQC cuia hop chat ergosterol peoxit

PLD 5. Tinh sach tach chat 5

Trans-p-hydroxycoumaric acid (5): bot khong mau, IR (KBr) vmax (cm™): 3354,
1673; *H-NMR (400MHz, CDCls) (5 ppm): 7.63 (1H, d, J = 20.0 Hz, H-7), 7.56 (2H,
dd, J =6.0 Hz, H-2, 6), 6.90 (2H, dd, J = 6 Hz, H-3, 5), 6.35 (1H, d, J = 20.0 Hz, H-
8). Hop chat (5) la chat bot khéng mau. Phd hong ngoai (IR) cta 5 xuat hién cac pic
hap thu cuc dai tai 3354 cm™ (OH), 1673 cm® (C=0). Ngoai ra, phd H-NMR cho
thay hai tin higu doublet tai Sk 7,63 (1H, J=20 Hz, H-7), 6,35 (1H, J = 20 Hz, H-8)
dic trung cho hai proton c6 ciu dang trans cua lién két doi tai vi tri 7 va 8. CAc tin
hiéu & 7,56 (2H, dd, J =6 Hz, H-2, 6); 6,90 (2H, dd, J = 6 Hz, H-3, 5) dic trung cho
hé thong aromatic A2B2 6 trong hop chét 5. Két hop dir liéu phd IR, 1H-NMR va so

sanh véi tai lieu tham khao (Sumitra va ctv 2013) cho thay hop chat 5 Ia axit trans-

p-hydroxy coumaric.
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Hinh d.52. Pho *H-NMR cua hop chat trans-p-hydroxycoumaric

PLD6. Tinh sach tach chat 6

Methyl ferulat (6): chat keo khéng mau, m.p. 165-167°C; UV (MeOH) Amaxnm: 211,
285: IR (KBF) vmax (cm): 3406, 1711; 'H-NMR (400MHz, CDCls) (8 ppm): 7.64
(1H, d, J =19.9 Hz, H-7), 7.08 (1H, dd, J =10.3 Hz, H-6), 7.03 (1H, d, H-2), 6.93
(1H, d, J = 13.2 Hz, H-5), 6.30 (3H, d, J = 19,9 Hz, H-8), 3.95(3H, s, -OCHs), 3.79
(3H, s, -COOCHs). Hop chét (6) & dang keo khong mau. Céc pic hap thu cuc dai
trong pho hong ngoai (IR) cua hop chat (6) cho thay cac nhém chiic OH va C=0 tai
3406 cm™, 1711 cm'™. C4c proton trans-olefin dugc thé hién rd nét théng qua tin hiéu
trén phd H-NMR tai 8n 7,64 (1H, d, J =19,9 Hz, H-7), 6,30 (3H, d, J = 19,9 Hz, H-
8) lién hop v6i nhém C=0 ctia phan este —-COOCHs. Sy khac biét vé ciu tric cua hop
chat (6) so véi hop chét (5) con thé hién qua su xuat hién caa ba nhdm thé trén vong
benzen & vi tri 1,3,4 trong d6 c6 nhom thé -OCHa. Tir c4c s6 liéu pho va két hop so

sanh vai tai lidu (Steinkraus va ctv 2007) cho thay hop chat (6) 1a methyl ferulat.
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Hinh d.53. Phd 'H-NMR cua chat metyl ferulat

PLD7. Tinh sach tach chat 7

Methyl (2-hidroxyphenyl) acetat (7): tinh thé khéng mau, m.p. 69-71°C; IR (KBr)
vmax (cm™): 3433, 1723, 1646, 1456; UV (MeOH) Amaxnm: 295, 275, 217; EI-MS m/z
166 [M]*; tH-NMR (300 MHz, CDCls) (8 ppm): 7.35 (1H, brs, -OH), 7.08 (1H, d, J
=11.9 Hz, H-3), 6.85 (1H, d, J=7.9 Hz, H-4), 6.89 (1H, t, J=7.3 Hz, H-6), 3.75 (3H,
s, H-9), 3.69 (2H, s, H-7), 3C-NMR (75 MHz, CDCIls) (& ppm): 174.3 (C-8), 155.1
(C-1), 130.9 (C-3), 129.2 (C-5), 120.9 (C-2), 120.5 (C-4), 117.7 (C-6), 52.7 (C-9),
37.7 (C-7). Hop chét (7) thu duoc duéi dang tinh thé khéng mau. Pho 'H-NMR cua
hop chit phenolic cho thay ba tin hiéu proton thom ciia hé ABX trén dich chuyén hoa
hoc 81 (ppm). P6 1a tin hiéu & 51 6,85 ppm cho thay 14 H trong vong thom. Tin hiéu
81 7,31 ppm cho thiy sy xuat hién cua 1 nhom OH. Ciu triic cia chit c6 cac nhom
thé gan voi hat nhan thom. Tin hiéu ¢ 8n 3,69 ppm cho thay su ¢6 nhom CHz gén véi
nhan thom. Cling v&i d6 ¢6 tin hiéu proton singlet & do dich chuyén 8u 3,75 ppm véi
boi s6 proton don cho mot nhém thé methoxyl (OCH3). Phd 13C-NMR cua hop chat
cho thay 9 tin hiéu carbon tach biét. Trong d6 c6 bén tin hiéu carbon metin (CH) ¢
8c (ppm) 130.9, 120.5, 129.2 117.6 xac nhan rang hop chat c6 2 nhdm thé gin véi
hat nhan thom, carbon methyl & d¢ 52,73 ppm va nhém hydroxyl -OH & &¢ 155,13
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ppm ngoai ra con ¢c6 nhdm CH: ¢ ¢ 37,69 ppm cung vai nhom C=0 ¢ dc 174,29
ppm. Dya trén phd H, 3C-NMR dir liéu pho va két hop so sanh véi tai liéu tham
khao (Nussbaumer va Bilban, 2000) cho thay hop chat phenolic nhém hydroxyl céc

nhom gan lién vai hat nhan thom c6 tén goi 12 methyl (2-hidroxyphenyl) axetat.
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Hinh d.54. Phé *H-NMR cua hop chat metyl(2-hidroxyphenyl) axetat

PLD8. Tinh sach tach chat 8

Umbelliferone (8): tinh thé mau vang, m.p. 224-227°C; IR (KBr) vmax (cm™): 3165,
1715-1690, 16281603, 1575, 1109, 835; H-NMR (400 MHz, CDCls) (ppm): 7.62
(1H, d, J =15.9 Hz, H-4), 7.34 (1H, d, J = 10.4 Hz, H-5), 6.79 (2H, m, H-6, 8), 6.24
(1H, d, J = 11.8 Hz, H-3). Hop chat 8 la dang tinh thé mau vang nhat, tan tét trong
nuéc néng va ethanol. Hop chét 8 c6 cong thirc phan tir 1a CoHeO3 va dugc két tinh
lai bang chloroform, nhiét d6 ndng chay la 224-227°C. Phé IR cua hop chét 8 cho
théy pic hap thu tai 3165 (Ar-OH), 1715-1690 va 1628-1603 (lactone), 1575, 1109
(C=C) va 835 (CH) cm™. Ph6 *H-NMR cua hop chat 8 cho 4 tin hiéu ¢ ving truong
thp 7,62 (1H, d, J=15.85 Hz,); 7,34 (1H, d, J=10.4 Hz): 6,79 (2H, m), 6,24 (1H, d, J
= 11.8 Hz). Céu tric héa hoc cua hop chét 8 duoc xac dinh dwa trén sy so sanh voi

tai liéu (Farshori va ctv 2011) c6 thé két luan 8 chinh I1a umbelliferone.
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Hinh d.55. Pho *H-NMR cua hop chat umbelliferone

PLD9. Tinh sach tach chat 9

8-hydroxy-3,4-dimethylisocoumarin (9): tinh thé mau trang, m.p. 128-129°C; UV
(EtOH) Amax nm: 230, 237, 260, 342; EI-MS m/z: 220 [M]*; *H-NMR (400 MHz,
CDCls) (5 ppm): 7.58 (1H, t, J = 10.0 Hz, H-6), 6.90 (1H, t, J = 9.5 Hz, H-5, 7), 2.30
(3H, s, H-9), 2.11 (3H, s, H-10); $3C-NMR (100 MHz, CDCls) (5 ppm): 166.8 (C-1),
162.2 (C-8), 149.8 (C-89), 139.4 (C-4%), 137.4 (C-6), 114.7 (C-7), 113.0 (C-5), 109.4
(C-4), 106.2 (C-3), 17.4 (C-9), 12.8 (C-10). Hop chét 9 Ia tinh thé hinh kim khéng
mau, phd BC-NMR, DEPT cho tin hiéu cua 11 cacbon trong d6 c6 mot cabon
cacbonyl (C=0) tai 166,84 ppm; 6 tin hiéu cta cacbon thom ¢ (8¢ 162,2-113,0 ppm),
6 tin hi¢u cacbon thom nay thi c¢6 3 nhém metin (CH) ¢ 6c (ppm) 137,4 (C-6), 114,7
(C-7), 114,0 (C-5) va 3 cacbon bac bdn ¢ d6 dich chuyén truong thap hon 8¢ (ppm)
162,16 (C-8), 149,82 (C-8a), 139,4 (C-4a); cb tin hiéu cua 2 cacbon ndi d6i (C=C) &
dc 109,4 ppm (C-4), 106,18 ppm (C-3), 2 tin hiéu nay la hai tin hi¢u cacbon bac 4;
tin hiéu cua hai nhém methyl (CHs) lién két vai cabon cua ndi doi ¢ 8c 17,4 ppm (C-
9), 12,8 ppm (C-10). Phé *H-NMR hop chét 9 cho thiy tin hiéu proton caa mot nhém
OH tai on 11,29 ppm; tin hi¢u cia 3 nhom CH thugc vong thom ¢ 7,58 ppm (H-6), J
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= 10,0 Hz; 6,90 (t, J= 9,5 Hz) (H-5, H-7); 2 tin hiéu cua hai nhém metyl (6n 2,30
ppm; 2,11 ppm). Dya vao cac dit liéu phd 'H-NMR, 13C-NMR, DEPT két hop so sanh
Vi céc tai liéu (Farshori va ctv 2011; Okada va Minamishima, 1987) khiang dinh hop

chét 9 cd tén 8 -hydroxy-3,4 - dimethylisocoumarin.
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Hinh d.56. Pho *H-NMR cua hop chat 8-hydroxy-3,4-dimethylisocoumarin
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PLD10 So db tach hop chat

N3m Coriolopsis aspera

y

450g cao ethanol (450g)

v

Chiét 3 Ian véi Ethanol

Chiét long - 1dng

y

¥

Cao hexan (27g)

Cao ethyl acetat (105g)

v

Y

Cao chloroform (37g)

Cao nudc (83g)

CC, silicagel 400-630 nm, C:M (50:1-0:100)

A 4 \4 A 4 A 4 A 4
CoAE1 CoAE2 CoAE3 CoAE4¥1,3 g) CoAE5(9g) CoAE6 CoAE7 FV\FR Cojt9 CoAE10
CC, silicagel 400-630 nm,{C:M 20:1 CC, silicagel 400-630 nm, C:M 5:10:1
1 A 4
v v 4
\ 4 y
CoAE 3.1 CoAE 3.2 CoAE3.3
(10,6g) CoAE4.1 CoAE4.2 CoAE4.3 CoAES5.1 CoAES.2 CoAES.3
CC. si#caael 400-630 nm, C:E:M 5:10:1 CC, silicagel 400-630 nm, C:M 5:1 CC, silicagel 400-630nm, E:M 10:1
y , , C: :
A 4 \ 4
\ l ! ! v v
CoAE 3.1.1 CoAE 3.1.2 CoAE 3.3.1 CoAE 3.3.2 CoAE4.2.1 CoAE4.2.2 CoAE5.1.1 CoAE5.1.2
CC, silicagel 400-630 nm \4 CC, silicagel 400-630 nm, E:M 12:1 CG, silicagel 400-630nm, C:M
axetonitril: methanol ¢ ‘ 20:1-10:1
\4
CC, silicagel 400-630|nm, H:E 9:1
Y CoAE4.2.1.1 CoAE4.2.1.2 HCa
HC3 HC1
v Sephadex LH-20, Methanol:Nudc 9:1

HC2

Hinh d.1. So d6 tach hop chat tir 1-4
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Nam Coriolopsis aspera

Chiét 3 Ian véi Ethanol

y

450g cao ethanol

Chiét ldng - long

v

y

v

Cao hexan (27g)

Cao ethyl acetat (105g)

y

Y

Cao chloroform (37g)

Cao nudc (83g)

l CC. silicagel 400-630 nm. C:M (100:1-0:100)

A 4 L 4 v v
CoAW1 (1,8g) CoAW2 (4,5g) CoAW3 CoAW4 (5,63) CoAWS5 CoAW6 CoAW7
CC, silicagel 400-630 nm, C:M 20:1 CC, silicagel 400-630 nm, C:E:M 5:10:1 l CC, silicagel 400-630nm, E:M 30:1 05% aa
\ 4 v
Y Y Y y y v y ¥ v 5
CoAW1.1 CoAW1.2 CoAW1.3 CoAW2.1 CoAW2.2 COAW2.3 CoAWA.L COAWA2 oAwas e
CC, silicagel 400-630 nm, C:E:M 5:15:1 CC, silicagel 400-630 nm, CC, silicagel 400-630 nm, CC,RP-18, M:W CC,RP-18, M:W
C:M10:1 C:M 10:1
y \ 4 \ 4 A
HC7
l \ 4 v HCY
CoAW1.2.1 ][ CoAW1.2.2 CoAW1.2.3 CoAW2.1.1 ][ CoAW?2.1.2 CoAW2.3.1 CoAW2.3.2
CC, silicagel 400-630|nm, C:M 6:1 Sephadex LH-20, M:W 1:1 Sephadex LH-20, M:W 1:1
4 v
HC5 HCE

HC8

Hinh d.2. So db tach hop chat tir 5-9
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Phu luc E
PLE.1. Pjc tinh cap

Bang e.3. Anh huong cua EtCA trong luong twong ddi cua tim, gan, than chuot
trong thtr nghiém doc tinh cap tinh

Nhom thi nghiém Tim (%) Gan (%) Than (%)
Ddi chimg 0,43°+ 0,02 7,822+1,19 1,81°+0,13
2000 mg/kg 0,42* + 0,04 7,83"+1,25 1,79 £ 0,08
4000 mg/kg 0,44* £ 0,05 7,85 +1,88 1,83 +0,11
6000 mg/kg 0,43* + 0,02 7,88°+2,01 1,82°+0,9

S liéu dugc trinh bay dudi dang Mean + SD. Cac s6 mil a,b,c,d,e biéu thi su khéc biét
cd y nghia cua cac nghiém thirc khao sat theo kiém dinh LSD & murc d¢ tin cdy 95%
PLE.2. Pgc tinh mén tinh

Bang e.6. Thong sé huyét hoc ciia chudt cho uéng cao EtCA trong khao sat doc tinh
ban mén tinh

Chi tiéu Thaoi Nhom kiém 100 mg/kg 200 mg/kg 300 mg/kg 400 mg/kg
gian soat
Otuan  7,6%0,3 7,32+0,2 7,52+0,3 8,22+0,4 7,62+0,4
RBC 4tudn  8,1°+01 9,15+0,2 7,9°+0,2 7,25+0,2 8,1+0,1
(x10° tb/mm3) 8tuan  8,6°+0,2 8,3°+0,2 8,8°+0,3 9,1°+0,2 8,6°+0,4
12 tuan  7,29%40,2 8,798+0,3 8,39C+0,2 7,690+0,3 9,19+0,2
Otuan  10,8*+0,4 11,42+0,3 12,12+03  13,3*+04  12,72+0,3
HgB (g/dl) 4tuan  11,3°+0,3 11,9°+0,3 12,5°+0,3 13,8°+0,3 13,2°+0,3
8tuan  11,9°+0,3 12,4°+04  130°+03  144°+03  13,8°+0,3
12tuan 12,39+ 0,4 12,998 +04 1369+04 14,9 +04 142% +0,3
Otuan 37,82+0,30 3782+0,20 37,82+0,20 37,12+0,20 37,12+0,20
HCT (%) 4tuan  39,0°+0,30 394°+020 40,7°+0,40 41,1°+040 41,82+0,70
8tuan  41,0¢+0,10 411°+030 445°+040 455°+050 47,9¢+0,60
12tuan 41,99 +0,80  453%+ 46,19 + 48,39 + 50,19 +
0,60 0,20 0,50 0,90
Otuan  12,22+0,03 13,72+ 0,03 14,12+0,03 1522+0,03 159°+0,03
MCH (pg) 4tuan  13,0°+0,03 14,3*+0,03 14,7°+0,02 158°+0,03 16,7°+0,03
8tuan  13,7°+ 0,04 152+ 0,02 159°+0,03 16,5°+0,03 17,5°+0,03
12 tuan  14,49% + 0,03 15,898 + 16,5 + 17,29 + 18,49 +
0,02 0,03 0,03 0,03
Otuan  32,8%+0,55 31,09%40,47 30,9%+0,29  32,11°+0,47  31,01+0,35
MCHC 4tuan 31,8405 32,07°+058  33,11°+027  34,03°+0,24  32,10+0,47
(g/dl) 8tuan  33,86°+0,33 33,60°+0,41 3395°+0,15 33,19°+0,55  33,31°+0,42
12 tuan 30,86 94+0,28 32,97 32,25 31,49 33,93
4B+0, 26 dc4+0,31 dD+0 48 dE+0, 28
Otuan 602,728+ 21,3 628,0° + 665,6% + 722,1% + 687,42 +
PLT 17,9 17,1 17,0 20,3
(x10%tb/mm®)  4tuan  632,1°+215 657,4° + 692,9b + 749,7° + 716,20 +
21,9 16,5 18,7 19,1
8tuan  660,6°+ 19,3 686,2¢ + 719,0° + 775,9°+ 745,3° +
17,8 17,7 16,3 21,2
12tuan 689,194 +222  716,9% 745,39C 892,200 774,19
+19,5 +19,3 +19,0 22,7
Otuan  2,32+0,30 1,82+038 1,82+0,18 2,02+030 1,92+0,24
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WBC 4tuan  3,3°+0,30 25°+035 38°+051 4,0°+036 35P+0,41
(x10%tb/mm®)  8tuan 3,9°+0,26 35¢+038 32¢+028 2,8°+051 3,0°+0,30
12 tuan 1,894+ 0,20 309 +0,16 249 +034 359%+039 429%+0,27
Otuan 59,22+ 14 6362+14 678 +14 7332+11 785°+15
Lymphocyte  4tuan 61,8°+1,9 66,2°+14 704°+19 76,1°+15 80,7°+1,6
(%) 8tuan 64,1°+17 688°+15 728°+16 785°+16 830°+16
12 tuan 66,99+ 16 711%®+16 751°+16 80,79°+17 856%+15
Otuan  2,532+0,5 35424076  3,322+0,3 26424061  3,12%+0,37
Monocyte 4tuan  3,179+0,35 2,65°+0,37 4,425+0,27 1,9°+0,46 4°+0,63
(%) 8tuan  3,87°+0,59 1,72°40,64  2,13°+0,45  4,2°4+0,35 2,44°+0,48
12 tuan  1,89A+0,42 448981029 3929+027 3,3290+05 5,12 940,35
Otuan  12,42+1,2 1442+ 09 159*+ 0,9 195*+ 1,0 17,8°+ 1,0
Neutrophil 4tuan  14,1°+1,3 159"+ 0,8 17,6°+ 1,4 21,1°+ 1,3 19,5°+0,9
(%) 8tuan 158+ 1,2 17,6°+ 0,8 19/4°+ 12 229°+14  21,1°+11
12tuan  17,4%+ 1,0 192%8+ 10 209+ 13 2460 +12 228%E+12
Otuan 2,22+0,07 242+008 25%+003 25%+005 2,72+0,05
Eosinophil Adtuan 2,4+ 0,07 30°+0,05 35°+0,08 35°+0,09 3,7°+0,07
(%) 8tuan  2,7¢+0,09 35¢+0,12 41°+004 4,1°+0,08 4,3°+0,05
12tuan  3,2%+ 0,10 39%®+007 43%+010 4,6%+009 4,9%+0,05
Otuan 0,032+ 0,004 0,052+ 0,232+ 0,367+ 0,65%+
Basophil (%) 0,038 0,032 0,018 0,030
4tuan 0,05+ 0,004 0,17° + 0,35+ 0,52+0,032 0,72+
0,024 0,028 0,030
8tuan  0,07¢+ 0,003 0,23+ 0,41°+ 0,65¢ + 0,85¢ +
0,032 0,024 0,016 0,024
12 tuan 0,109+ 0,012  0,35%® 0,554 0,749 0,94¢%
+0,029 +0,024 +0,026 +0,024

Dix liéu duoc biéu thi dudi dang Mean + SD. Cac chit cai (a, b, ¢, d, e va A, B, C, D, E) trong
cung cot va hang biéu thi su khéc biét dang ké gitra cac nghiém thac khac nhau (p <0,05).

Bang e.7. Thong sé sinh hoa huyét thanh caa chudt duoc udng cao chiét EtCA trong
khao sat doc tinh ban man tinh.

Chi tiéu Thoi Nhém kiém 100 mg/kg 200 mg/kg 300 mg/kg 400 mg/kg
gian soat
Protein 0 tu;:in 0,482+ 0,02 0,492+0,03 0,492+0,05 0,492+ 0,05 0,492+ 0,05
téng (@/dl) 4 tua}n 0,49° + 0,03 0,50°+0,04 0,52°+0,05 0,53° + 0,05 0,54° + 0,04
8 tuan 0,51°+0,04 052¢+0,04 0,53°+0,03 0,55¢+0,17 0,57°¢+0,07
1? 0,529+ 0,06 053%®+0,04 0,549 +005 056%+0,06 0,59%+ 0,6
tuan
0 tuan 0,82+ 0,2 1,0£0,1 1,58+ 0,2 2,00+0,2 2,12+0,1
Albumin 4 tuan 1,0°+0,2 1,3°+0,1 1,8°+0,1 2,2°+0,1 2,5°+0,1
(g/dl) 8 tuan 1,3°£0,2 15°+£0,1 2,1°+0,2 2,4°+0,2 2,7°+0,1
1? 1,694+ 0,2 1,8%8+0,1 2,31+ 0,2 2,7%°+0,2 3,0%+0,2
tuan
Glucose 0 tuan 75,93%+0,57 82,3131 91,12%+0,93 101,96%+1,24  111,62°+1,16
(mol/l) 4tuan  78,33P+1,37 84,46°+059  93,35°+1,05  104,07°+146  113,74°+127
8 tuan 83,82°+0,86 86,6°+0,69 95,43°+0,73 106,14°¢1,22  115,94°+1,17
1? 80,77%+1,75 88,9498+155 97,669+1,95 108,55%°+1,84 118,26%+1,28
tuan
0 tuan 126,12+ 2,1 129,72+ 2,4 134,62+ 2,7 132,62+ 2,6 138,22+ 2,2
Cholesteron 4 tuan 129,7°+ 2,4 133,12+ 2,4 138,7°+ 2,1 136,1°+ 2,0 1420+ 2.1
(mg/dl)  gtudn  1332°+30  136,6°+23 1425°+30 139,7°+24  1455°+22
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12 1371%+21 1403®+20 1463°+25 1433 +25 1493%+21
tuan
~ Otuan 715°%20  77,0°+15  764°+20  82,1°+18 86,4°+ 18
Tryglicerit  4tuan  752°+1,2  801°+1,2  812°+12  86,7°+20  90,3°+16
(mg/dl)  Btudn  78,9°+22  834°+17 85822  90,7°+25 93,8°+2,0
12 829%+15  868%+12 899°C+15 946°+20  972%+15
tuan

Dit liéu duoc biéu thiqdu’éri dang Mean £ SD. Cgé\c chircéi (a, b, c,d, eva A, B, C, D, E) trong
cung cot va hang biéu thi sy khéc biét dang ké gitra cac nghiém thac khéc nhau (p <0,05).
Két qua bang e.5 khao sat mé hinh doc ban man tinh cho thay, chudt dugc uong EtCA

trong 12 tuan lugng WBC khac biét rd rét so voi nhém dbi ching (P<0,05). Cu thé:

O tuan thi 8 lwong WBC nhom dbi chung 1én dén 3,9 x103 to/mm3 so véi nhém
400mg/kg 1a 3,0 x103 th/mm?3, thap nhat 1a nhém 300mg/kg chi 2,8 x103 tb/mm?
(P<0,05). Mic du lwong WBC bién dong manh trong qué trinh khao nghiém nhung
nam trong khoang gigi han WBC chut binh thuong (tir 1,5 - 4,8x 103 to/mmd).

Bang e.8. Trong luong twong ddi co quan cua chudt duoc diéu tri bang EtCA trong

khao sat doc tinh ban man tinh

Chi tiéu Théoigian  Nhom kiém 100 mg/kg 200 mg/kg 300 mg/kg 400 mg/kg
soat
0 tuan 0,512+ 0,03 0,572+0,05 0,622+0,02 0,682+0,03 0,712+0,03
Tim (%) 4 tu:?m 0,59° + 0,04 0,63°+0,03 0,69°+0,03 0,74°+0,02 0,78°+0,02
8 tuan 0,65¢+ 0,02 0,70¢+0,04 0,75¢°+0,03 0,81°+0,02 0,85°+0,02
12 tuan 0,729 +0,04 0,76 % + 0,81 + 0,87% + 0,92 % +
0,03 0,03 0,02 0,02
0 tuan 6,12+ 0,05 5,82+ 0,05 5,92+ 0,03 6,12+ 0,03 6,22+ 0,04
Gan (%) 4 tu::?m 6,3°+ 0,04 5,9°+ 0,04 6,1° + 0,03 6,2° + 0,04 6,3° + 0,04
8 tuan 6,4° + 0,06 6,1°+ 0,05 6,2°+ 0,03 6,3°+ 0,03 6,5¢+ 0,04
12 tuan 6,5% + 0,03 6,2+0,03 6,3%“+0,02 65%+003 6,6%+0,03
0 tuan 1,4* + 0,03 1,6* £ 0,03 1,7 £0,02 1,3* £0,03 1,8 £0,05
Than (%) 4 tu%in 1,5+ 0,03 1,7°+0,03 1,8°+ 0,02 1,4°+ 0,02 1,9°+ 0,02
8 tuan 1,7+ 0,03 1,8°+0,02 1,9+ 0,03 1,5°+0,04 2,06+ 0,05
12 tuan 1,8% + 0,09 1,99 +0,05 20%°+006 1,7%°+007 2,1%+0,08
0 tuan 0,4*+ 0,02 0,5* +0,03 0,5* +0,03 0,6* + 0,02 0,6* +£0,02
La lach (%) 4 tue:‘m 0,5 +0,03 0,6° £ 0,03 0,7°£0,03 0,5°+0,03 0,7°£0,03
8 tuan 0,6°+ 0,02 0,7¢+0,02 0,8+ 0,03 0,8°+ 0,05 0,8+ 0,05
12 tuan 0,5% + 0,05 0,8®+0,06 06+008 0,7°+005 0,9%+0,04
0 tuan 0,032+ 0,01 0,032+0,01 0,032+0,01 0,032+0,01 0,032+0,01
Tuyén iic 4 tu%in 0,04 °+0,01 0,03°+0,01 0,04°+0,01 0,04°+0,01 0,05°+0,01
(%) 8 tuai‘n 0,06¢+ 0,01 0,04¢+0,01 0,06°+0,01 0,06°+0,01 0,05°+0,01
12 tuan 0,05% +0,01 0,069 +0,01 0,06 +0,01 0,039 +0,01 0,07 +0,01

Dit liéu duoc biéu thiqduc’ri dang Mean + SD. C{Slc chircéi (a, b, ¢, d,eva A, B, C, D, E) trong cung
cot va hang biéu thi su khac biét dang keé gitra cac nghiém thirc khac nhau (p <0,05).
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Phu luc F
PLF1. Khio sat phwong phap xir Iy miu nguyén liéu
PLF1.1. Phuwong phap siéu am
Két qua xir ly thong ké TN1
TPC

ANOVA Table for TPC by CONG SUAT

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups  [9.27171 6 1.54529 7211.33 0.0000
Within groups 0.003 14 [0.000214286

Total (Corr.) 9.27471 20

Multiple Range Tests for TPC by CONG SUAT

Method: 95.0 percent LSD

CONG SUAT Count |Mean [Homogeneous Groups

Mo 3 1.12 X

150 3 2.6 X

225 3 2.7 X

300 3 2.81 X

375 3 3.13 X

450 3 3.14 X

525 3 3.15 X

TFC

ANOVA Table for TFC by CONG SUAT

Source Sum of Squares |Df [Mean Square |[F-Ratio P-Value
Between groups  |0.0395143 6 0.00658571 35.46 0.0000
Within groups 0.0026 14 10.000185714

Total (Corr.) 0.0421143 20

Multiple Range Tests for TFC by CONG SUAT

Method: 95.0 percent LSD

CONG SUAT Count |Mean [Homogeneous Groups

Mo 3 0.15 X

150 3 0.18 X

225 3 0.21 X

300 3 0.23 X

375 3 0.26 X

525 3 0.27 X

450 3 0.27 X

TTC

ANOVA Table for TTC by CONG SUAT

Source Sum of Squares  |Df |[Mean Square |F-Ratio P-Value
Between groups  |0.454457 6 0.0757429 331.37 0.0000
Within groups 0.0032 14 10.000228571

Total (Corr.) 0.457657 20
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Multiple Range Tests for TTC by CONG SUAT

Method: 95.0 percent LSD

CONG SUAT Count |Mean [Homogeneous Groups
Mo 3 0.11 X

150 3 0.36 X

225 3 0.48 X

300 3 0.49 X

450 3 0.54 X

375 3 0.54 X

525 3 0.55 X

RSA

ANOVA Table for RSA by CONG SUAT

Source Sum of Squares |Df [Mean Square |[F-Ratio P-Value
Between groups  [4.34683 6 0.724471 1207.45 0.0000
Within groups 0.0084 14 10.0006

Total (Corr.) 4.35523 20

Multiple Range Tests for RSA by CONG SUAT

Method: 95.0 percent LSD

CONG SUAT Count |Mean |Homogeneous Groups

Mo 3 0.37 X

150 3 1.52 X

225 3 1.61 X

300 3 1.68 X

525 3 1.71 X

450 3 1.71 X

375 3 1.71 X

Keét qua xu ly thong ké TN2

TPC

ANOVA Table for TPC by THOI GIAN

Source Sum of Squares  |Df |[Mean Square [F-Ratio P-Value
Between groups  |13.4508 7 1.92154 4154.68 0.0000
Within groups 0.0074 16 [0.0004625

Total (Corr.) 13.4582 23

Multiple Range Tests for TPC by THOI GIAN

Method: 95.0 percent LSD

THOI GIAN Count |Mean [Homogeneous Groups
Mo 3 1.19 X

5 3 2.12 X

10 3 2.13 X

15 3 2.26 X

20 3 231 X

25 3 3.35 X

30 3 341 X

35 3 3.42 X

TFC

ANOVA Table for TFC by THOI GIAN
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Source Sum of Squares [Df |Mean Square [F-Ratio P-Value
Between groups  |0.146063 7 0.0208661 98.19 0.0000
Within groups 0.0034 16 [0.0002125

Total (Corr.) 0.149463 23

Multiple Range Tests for TFC by THOI GIAN

Method: 95.0 percent LSD

THOI GIAN Count |Mean [Homogeneous Groups

Mo 3 0.08 X

5 3 0.12 X

10 3 0.26 X

15 3 0.26 X

20 3 0.26 X

25 3 0.27 X

30 3 0.3 X

35 3 0.3 X
TTC
ANOVA Table for TTC by THOI GIAN

Source Sum of Squares  |Df |[Mean Square [F-Ratio P-Value
Between groups  [0.633729 7 0.0905327 339.50 0.0000
Within groups 0.00426667 16 10.000266667

Total (Corr.) 0.637996 23

Multiple Range Tests for TTC by THOI GIAN

Method: 95.0 percent LSD

THOI GIAN Count |Mean Homogeneous Groups

Mo 3 0.17 X

5 3 0.306667 X

10 3 0.54 X

15 3 0.54 X

20 3 0.55 X

25 3 0.59 X

35 3 0.66 X

30 3 0.66 X

RSA

ANOVA Table for RSA by THOI GIAN

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups 10.6131 7 1.51615 284.06 0.0000
Within groups 0.0854 16 [0.0053375

Total (Corr.) 10.6985 23

Method: 95.0 percent LSD

Multiple Range Tests for RSA by THOI GIAN

THOI GIAN Count |Mean [Homogeneous Groups
Mo 3 0.4 X

5 3 1.58 X

10 3 171 X

15 3 2.28 X

20 3 2.37 XX

25 3 2.38 XX

30 3 2.43 X

35 3 2.44 X

PLF1.2. Phwong phap vi song

Két qua xir ly thong ké TN1

TPC
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ANOVA Table for TPC by Cong suat vi song

Source Sum of Squares  |Df |[Mean Square [F-Ratio P-Value
Between groups 1.98384 4 0.49596 1549.87 0.0000
Within groups 0.0032 10 |0.00032

Total (Corr.) 1.98704 14

Multiple Range Tests for TPC by Cong suat vi song

Method: 95.0 percent LSD

Level [Count |Mean [Homogeneous Groups

Mo 3 1.12 X

110 3 1.73 X

120 3 1.96 X

130 3 2.08 X

140 3 2.1 X

TFC

ANOVA Table for TFC by Cong suat vi song

Source Sum of Squares  [Df |Mean Square |[F-Ratio P-Value
Between groups  |0.10596 4 0.02649 120.41 0.0000
Within groups 0.0022 10 |0.00022

Total (Corr.) 0.10816 14

Multiple Range Tests for TFC by Cong suat vi song

Method: 95.0 percent LSD

Level [Count |Mean [Homogeneous Groups

Mo 3 0.05 X

110 3 0.19 X

120 3 0.24 X

130 3 0.27 X

140 3 0.28 X

TTC

ANOVA Table for TTC by Cong suat vi song

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups  |0.45216 4 0.11304 209.33 0.0000
Within groups 0.0054 10 |0.00054

Total (Corr.) 0.45756 14

Multiple Range Tests for TTC by Cong suat vi song

Method: 95.0 percent LSD

Level [Count |Mean [Homogeneous Groups

Mo 3 0.11 X

110 3 0.39 X

120 3 0.47 X

130 3 0.57 X

140 3 0.59 X

RSA
ANOVA Table for RSA by Cong suat vi song

Source Sum of Squares  |Df |Mean Square  [F-Ratio P-Value
Between groups 6.89124 4 1.72281 2970.36 0.0000
Within groups 0.0058 10 |0.00058

Total (Corr.) 6.89704 14

Multiple Range Tests for RSA by Cong suat vi song

Method: 95.0 percent LSD

Level [Count |Mean [Homogeneous Groups
Mo 3 0.37 X
110 3 1.89 X




120 3 2.02 X
130 3 2.1 X
140 3 2.18 X

Két qua xir ly thong ké TN2

TPC

ANOVA Table for TPC by Thoi gian vi song

Source Sum of Squares  [Df |Mean Square |[F-Ratio P-Value
Between groups  [11.7863 5 2.35726 56.10 0.0000
Within groups 0.504267 12 10.0420222

Total (Corr.) 12.2906 17

Multiple Range Tests for TPC by Thoi gian vi song

Method: 95.0 percent LSD

Level [Count [Mean Homogeneous Groups

Mo 3 1.13 X

5 3 1.76333 X

10 3 2.08 X

20 3 3.17 X

15 3 3.17 X

25 3 3.19 X

TFC

ANOVA Table for TFC by Thoi gian vi song

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups ~ |0.1324 5 0.02648 132.40 0.0000
Within groups 0.0024 12 10.0002

Total (Corr.) 0.1348 17

Multiple Range Tests for TFC by Thoi gian vi song

Method: 95.0 percent LSD

Level [Count [Mean |Homogeneous Groups

Mo 3 0.06 X

5 3 0.19 X

10 3 0.27 X

20 3 0.29 XX

15 3 0.29 XX

25 3 0.3 X

TTC

ANOVA Table for TTC by Thoi gian vi song

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups  |0.6832 5 0.13664 409.92 0.0000
Within groups 0.004 12 10.000333333

Total (Corr.) 0.6872 17

Multiple Range Tests for TTC by Thoi gian vi song

Method: 95.0 percent LSD

Level [Count |Mean [Homogeneous Groups
Mo 3 0.12 X
5 3 0.46 X
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10 |3 0.57 X
20 |3 0.66 X
15 |3 0.66 X
25 |3 0.67 X
RSA

ANOVA Table for RSA by Thoi gian vi son

]

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups 7.92405 5 1.58481 4754.43 0.0000
Within groups 0.004 12 ]0.000333333

Total (Corr.) 7.92805 17

Multiple Range Tests for RSA by Thoi gian vi song

Method: 95.0 percent LSD

Level [Count |Mean [Homogeneous Groups

Mo 3 0.38 X

5 3 1.65 X

10 3 2.1 X

20 3 2.21 X

15 3 2.21 X

25 3 2.22 X

PLF1.3. Phwong phap dun nwéc nong

Két qua xur ly thong ké TN1

TPC

ANOVA Table for TPC by Nhiet do dun

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups 1.50396 4 0.37599 2349.94 0.0000
Within groups 0.0016 10 |0.00016

Total (Corr.) 1.50556 14

Multiple Range Tests for TPC by Nhiet do dun

Method: 95.0 percent LSD

Nhiet do dun  |Count [Mean |Homogeneous Groups

Mo 3 1.12 X

70 3 1.55 X

80 3 1.66 X

90 3 1.81 X

100 3 2.08 X

TFC

ANOVA Table for TFC by Nhiet do dun

Source Sum of Squares  |Df [Mean Square [F-Ratio P-Value
Between groups  |0.039 4 0.00975 60.94 0.0000
Within groups 0.0016 10 |0.00016

Total (Corr.) 0.0406 14

Multiple Range Tests for TFC by Nhiet do dun

Method: 95.0 percent LSD

Nhietdodun |Count |Mean [Homogeneous Groups
Mo 3 0.05 X

70 3 0.08 X

80 3 0.12 X

90 3 0.16 X

100 3 0.19 X

TTC
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ANOVA Table for TTC by Nhiet do dun

Source Sum of Squares  |Df |[Mean Square [F-Ratio P-Value
Between groups  |0.11496 4 0.02874 130.64 0.0000
Within groups 0.0022 10 |0.00022

Total (Corr.) 0.11716 14

Multiple Range Tests for TTC by Nhiet do dun

Method: 95.0 percent LSD

Nhietdodun |[Count |Mean [Homogeneous Groups

Mo 3 0.11 X

70 3 0.23 X

80 3 0.31 X

90 3 0.31 X

100 3 0.36 X

RSA

ANOVA Table for RSA by Nhiet do dun

Source Sum of Squares  [Df |Mean Square |[F-Ratio P-Value
Between groups 1.81896 4 0.45474 1337.47 0.0000
Within groups 0.0034 10 |0.00034

Total (Corr.) 1.82236 14

Multiple Range Tests for RSA by Nhiet do dun

Method: 95.0 percent LSD

Nhiet do dun  |Count [Mean |Homogeneous Groups

Mo 3 0.37 X

70 3 1.04 X

80 3 1.14 X

90 3 1.28 X

100 3 1.34 X

Keét qua xur ly thong ké TN2

TPC

ANOVA Table for TPC by Thoi gian dun

Source Sum of Squares  |Df |Mean Square  [F-Ratio P-Value
Between groups  |3.79704 4 0.94926 2063.61 0.0000
Within groups 0.0046 10 |0.00046

Total (Corr.) 3.80164 14

Multiple Range Tests for TPC by Thoi gian dun

Method: 95.0 percent LSD

Thoigiandun  [Count [Mean |Homogeneous Groups

Mo 3 1.13 X

5 3 1.43 X

10 3 2.08 X

15 3 2.35 X

20 3 2.37 X

TFC

ANOVA Table for TFC by Thoi gian dun

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups  |0.09036 4 0.02259 102.68 0.0000
Within groups 0.0022 10 ]0.00022

Total (Corr.) 0.09256 14

Multiple Range Tests for TFC by Thoi gian dun

Method: 95.0 percent LSD
[Thoigiandun  [Count |Mean |Homogeneous Groups |
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Mo 3 006 [
5 3 009 [ X
10 3 0.19 X
15 3 0.24 X
20 3 0.25 X
TTC

ANOVA Table for TTC by Thoi gian dun

Source Sum of Squares [Df |Mean Square [F-Ratio P-Value
Between groups  |0.15576 4 0.03894 177.00 0.0000
Within groups 0.0022 10 |0.00022

Total (Corr.) 0.15796 14

Multiple Range Tests for TTC by Thoi gian dun

Method: 95.0 percent LSD

Thoigiandun [Count [Mean |Homogeneous Groups

Mo 3 0.12 X

5 3 0.24 X

10 3 0.34 X

15 3 0.38 X

20 3 0.39 X

RSA

ANOVA Table for RSA by Thoi gian dun

Source Sum of Squares  [Df |Mean Square |[F-Ratio P-Value
Between groups 2.67 4 0.6675 2085.94 0.0000
Within groups 0.0032 10 |0.00032

Total (Corr.) 2.6732 14

Method: 95.0 percent LSD

Multiple Range Tests for RSA by Thoi gian dun

Thoigiandun [Count [Mean |Homogeneous Groups
Mo 3 0.38 X

5 3 1.2 X

10 3 1.34 X

15 3 1.51 X

20 3 1.52 X

PLF1.4. Phwong phap két hop hoa chat NaOH va siéu am

Két qua xir ly thong ké TN1

TPC

ANOVA Table for TPC by Nong do NaOH

Source Sum of Squares |Df [Mean Square |[F-Ratio P-Value
Between groups 3.78504 4 0.94626 4301.18 0.0000
Within groups 0.0022 10 |0.00022

Total (Corr.) 3.78724 14

Method: 95.0 percent LSD

Multiple Range Tests for TPC by Nong do NaOH

Nong do NaOH Count |Mean [Homogeneous Groups
Mo 3 1.19 X

3 3 2.19 X

5 3 2.48 X

7 3 2.49 X

9 3 2.49 X
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TFC

ANOVA Table for TFC by Nong do NaOH

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups  |0.04344 4 0.01086 49.36 0.0000
Within groups 0.0022 10 |0.00022

Total (Corr.) 0.04564 14

Multiple Range Tests for TFC by Nong do NaOH

Method: 95.0 percent LSD

Nong do NaOH Count |Mean [Homogeneous Groups

Mo 3 0.08 X

3 3 0.16 X

5 3 0.21 X

7 3 0.22 X

9 3 0.22 X

TTC

ANOVA Table for TTC by Nong do NaOH

Source Sum of Squares  |Df |Mean Square [F-Ratio P-Value
Between groups  [1.24931 4 0.312327 1018.46 0.0000
Within groups 0.00306667 10 10.000306667

Total (Corr.) 1.25237 14

Multiple Range Tests for TTC by Nong do NaOH

Method: 95.0 percent LSD

Nong do NaOH Count  |Mean Homogeneous Groups

Mo 3 0.17 X

3 3 0.53 X

5 3 0.88 X

7 3 0.89 X

9 3 0.903333 X

RSA

ANOVA Table for RSA by Nong do NaOH

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups 7.48164 4 1.87041 228.10 0.0000
Within groups 0.082 10 |0.0082

Total (Corr.) 7.56364 14

Multiple Range Tests for RSA by Nong do NaOH

Method: 95.0 percent LSD

Nong do NaOH  |Count |Mean [Homogeneous Groups

Mo 3 0.4 X

3 3 1.23 X

7 3 2.15 X

5 3 2.15 X

9 3 2.16 X

Két qua xu ly thong ké TN2

TPC

ANOVA Table for TPC by Thoi gian

Source Sum of Squares |Df |[Mean Square |[F-Ratio P-Value
Between groups ~ [3.4182 4 0.85455 2248.82 0.0000
Within groups 0.0038 10 |0.00038
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[Total (Corr.)

[3.422

14 |

Multiple Range Tests for TPC by Thoi gian

Method: 95.0 percent LSD

Thoigian |Count |[Mean |Homogeneous Groups
Mo 3 1.19 X

5 3 2.12 X

10 3 2.22 X

15 3 2.48 X

20 3 2.49 X

TFC

ANOVA Table for TFC by Thoi gian

Source Sum of Squares  |Df |Mean Square [F-Ratio P-Value
Between groups  |0.04524 4 0.01131 70.69 0.0000
Within groups 0.0016 10 |0.00016

Total (Corr.) 0.04684 14

Multiple Range Tests for TFC by Thoi gian

Method: 95.0 percent LSD

Thoigian |Count |Mean |Homogeneous Groups

Mo 3 0.08 X

5 3 0.11 X

10 3 0.17 X

15 3 0.21 X

20 3 0.22 X

TTC

ANOVA Table for TTC by Thoi gian

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups 1.44396 4 0.36099 1289.25 0.0000
Within groups 0.0028 10 |0.00028

Total (Corr.) 1.44676 14

Multiple Range Tests for TTC by Thoi gian

Method: 95.0 percent LSD

Thoigian |Count |[Mean |Homogeneous Groups

Mo 3 0.17 X

5 3 0.22 X

10 3 0.61 X

15 3 0.88 X

20 3 0.89 X

RSA

ANOVA Table for RSA by Thoi gian

Source Sum of Squares |Df [Mean Square |F-Ratio P-Value
Between groups 6.3006 4 1.57515 192.09 0.0000
Within groups 0.082 10 ]0.0082

Total (Corr.) 6.3826 14

Multiple Range Tests for RSA by Thoi gian

Method: 95.0 percent LSD

Thoigian |Count |Mean |Homogeneous Groups
Mo 3 0.4 X

5 3 1.29 X

10 3 1.46 X

15 3 2.15 X

20 3 2.15 X
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PLF1.5. Phwong phap két hop nito 16ng va siéu am

Két qua xir ly thong ké TN1

TPC

ANOVA Table for TPC by Ty le nito

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups 28.493 4 7.12326 13698.58 0.0000
Within groups 0.0052 10 |0.00052

Total (Corr.) 28.4982 14

Multiple Range Tests for TPC by Ty le nito

Method: 95.0 percent LSD

Ty le nito Count |Mean [Homogeneous Groups

Mo 3 1.13 X

2:1 3 2.43 X

4:1 3 3.59 X

6:1 3 4.69 X

8:1 3 4.72 X

TFC

ANOVA Table for TFC by Ty le nito

Source Sum of Squares |Df |[Mean Square |[F-Ratio P-Value
Between groups 1.47756 4 0.36939 1420.73 0.0000
Within groups 0.0026 10 |0.00026

Total (Corr.) 1.48016 14

Multiple Range Tests for TFC by Ty le nito

Method: 95.0 percent LSD

Ty le nito Count |Mean [Homogeneous Groups

Mo 3 0.06 X

2:1 3 0.39 X

4:1 3 0.61 X

6:1 3 0.88 X

8:1 3 0.89 X

TTC

ANOVA Table for TTC by Ty le nito

Source Sum of Squares  |Df [Mean Square [F-Ratio P-Value
Between groups  |2.44056 4 0.61014 2773.36 0.0000
Within groups 0.0022 10 |0.00022

Total (Corr.) 2.44276 14

Multiple Range Tests for TTC by Ty le nito

Method: 95.0 percent LSD

Ty le nito Count |Mean [Homogeneous Groups
Mo 3 0.12 X

2:1 3 0.56 X

4:1 3 0.82 X

6:1 3 1.18 X

8:1 3 1.19 X
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RSA

ANOVA Table for RSA by Ty le nito

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value
Between groups 20.7386 4 5.18466 13643.84 0.0000
Within groups 0.0038 10 |0.00038

Total (Corr.) 20.7424 14

Multiple Range Tests for RSA by Ty le nito

Method: 95.0 percent LSD

Ty le nito Count |Mean [Homogeneous Groups

Mo 3 0.38 X

2:1 3 2.96 X

4:1 3 3.18 X

6:1 3 3.48 X

8:1 3 3.49 X

Két qua xu ly thong ké TN2

TPC

ANOVA Table for TPC by Thoi gian NaOH

Source Sum of Squares  |Df |Mean Square [F-Ratio P-Value
Between groups 26.7398 4 6.68496 12855.69 0.0000
Within groups 0.0052 10 |0.00052

Total (Corr.) 26.745 14

Multiple Range Tests for TPC by Thoi gian NaOH

Method: 95.0 percent LSD

Thoi gian NaOH |Count |Mean [Homogeneous Groups

Mo 3 1.13 X

5 3 3.1 X

10 3 4.01 X

15 3 4.69 X

20 3 4.71 X

TFC

ANOVA Table for TFC by Thoi gian NaOH

Source Sum of Squares  |Df |Mean Square  [F-Ratio P-Value
Between groups 1.46136 4 0.36534 2283.37 0.0000
Within groups 0.0016 10 |0.00016

Total (Corr.) 1.46296 14

Multiple Range Tests for TFC by Thoi gian NaOH

Method: 95.0 percent LSD

Thoi gian NaOH |Count |Mean [Homogeneous Groups

Mo 3 0.06 X

5 3 0.38 X

10 3 0.64 X

20 3 0.87 X

15 3 0.88 X

TTC

ANOVA Table for TTC by Thoi gian NaOH

Source Sum of Squares |Df |[Mean Square |[F-Ratio P-Value
Between groups 2.958 4 0.7395 3361.36 0.0000
Within groups 0.0022 10 ]0.00022
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[Total (Corr.)

[2.9602

14 |

Multiple Range Tests for TTC by Thoi gian NaOH

Method: 95.0 percent LSD

Thoi gian NaOH |Count |Mean [Homogeneous Groups
Mo 3 0.12 X

5 3 0.6 X

10 3 0.96 X

15 3 1.28 X

20 3 1.29 X

RSA

ANOVA Table for RSA by Thoi gian NaOH

Source Sum of Squares  |Df |Mean Square [F-Ratio P-Value

Between groups 20.8046 4 5.20116 11820.82 0.0000

Within groups 0.0044 10 |0.00044

Total (Corr.) 20.809 14

Multiple Range Tests for RSA by Thoi gian NaOH

Method: 95.0 percent LSD

Thoi gian NaOH |Count |Mean [Homogeneous Groups

Mo 3 0.38 X

5 3 291 X

10 3 3.24 X

20 3 3.48 X

15 3 3.48 X

PLF2. So sanh cac mau Mo, M1, M2, M3, M4, M5

TPC

Summary Statistics for TPC

Mau xu [Coun |Avera |Standard Coeff. of Minimu [Maximu [Rang |Stnd. Mau xu ly |Stnd.

ly t ge deviation variation m m e skewness kurtosis

M1 3 341 (0.03 0.879765% |3.38 3.44 0.06 |0.0 M1

M2 3 3.17 |0.01 0.315457% |3.16 3.18 0.02 (0.0 M2

M3 3 2.08 |0.02 0.961538% |2.06 2.1 0.04 |0.0 M3

M4 3 248 |(0.01 0.403226%  |2.47 2.49 0.02 (0.0 M4

M5 3 469 [0.02 0.426439% |4.67 4.71 0.04 |0.0 M5

Mo 3 1.19 |0.02 1.68067% 1.17 1.21 0.04 (0.0 Mo

Total 18 [2.8366|1.13403 39.9775% 1.17 4.71 3.54 10.388675 [Total -0.54405
7

ANOVA Table for TPC by Mau xu ly

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value

Between groups  |21.8578 5 4.37156 11404.07 0.0000

Within groups 0.0046 12 [0.000383333

Total (Corr.) 21.8624 17

Multiple Range Tests for TPC by Mau xu ly

Method: 95.0 percent LSD

Mauxuly |Count [Mean |Homogeneous Groups
Mo 3 1.19 X

M3 3 2.08 X

M4 3 2.48 X

M2 3 3.17 X
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M1 3 341 X

M5 3 4.69 X

TFC

Summary Statistics for TFC

Mau xu |Coun [Avera |Standard Coeff. of Minimu |Maximu [Rang | Stnd. Mau xu ly |Stnd.
ly t ge deviation variation m m e skewness kurtosis
M1 3 0.3 0.01 3.33333% 0.29 0.31 0.02 (0.0 M1

M2 3 0.29 ]0.01 3.44828% 0.28 0.3 0.02 (0.0 M2

M3 3 0.19 |0.01 5.26316% 0.18 0.2 0.02 (0.0 M3

M4 3 0.21 ]0.01 4.7619% 0.2 0.22 0.02 (0.0 M4

M5 3 0.88 ]0.01 1.13636% 0.87 0.89 0.02 (0.0 M5

Mo 3 0.08 ]0.01 12.5% 0.07 0.09 0.02 (0.0 Mo

Total 18 0.325 [0.266265 81.9277% 0.07 0.89 0.82 |2.77256 Total 1.16747
ANOVA Table for TFC by Mau xu ly

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value

Between groups  [1.20405 5 0.24081 2408.10 0.0000

Within groups 0.0012 12 0.0001

Total (Corr.) 1.20525 17

Multiple Range Tests for TFC by Mau xu ly

Method: 95.0 percent LSD

Mauxuly |Count [Mean |Homogeneous Groups

Mo 3 0.08 X

M3 3 0.19 X

M4 3 0.21 X

M2 3 0.29 X

M1 3 0.3 X

M5 3 0.88 X

TTC

Summary Statistics for TTC

Mau xu [Coun [Avera |Standard Coeff. of Minimu |Maximu [Rang [Stnd. Mau xu ly |Stnd.
ly t ge deviation variation m m e skewness kurtosis
M1 3 0.66 [0.02 3.0303% 0.64 0.68 0.04 (0.0 M1

M2 3 0.66 [0.02 3.0303% 0.64 0.68 0.04 (0.0 M2

M3 3 0.34 |(0.01 2.94118% 0.33 0.35 0.02 (0.0 M3

M4 3 0.88 [0.02 2.27273% 0.86 0.9 0.04 (0.0 M4

M5 3 1.28 ]0.01 0.78125% 1.27 1.29 0.02 |0.0 M5

Mo 3 0.17 [0.02 11.7647% 0.15 0.19 0.04 (0.0 Mo

Total 18 [0.665 [0.370139 55.66% 0.15 1.29 1.14 (0.588295 |[Total -0.610216
ANOVA Table for TTC by Mau xu ly

Source Sum of Squares |Df [Mean Square |F-Ratio P-Value

Between groups 2.32545 5 0.46509 1550.30 0.0000

Within groups 0.0036 12 10.0003

Total (Corr.) 2.32905 17

Multiple Range Tests for TTC by Mau xu ly

Method: 95.0 percent LSD

Mauxuly [Count [Mean |Homogeneous Groups
Mo 3 0.17 X

M3 3 0.34 X

M1 3 0.66 X

M2 3 0.66 X
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M4 3 0.88 X
M5 3 1.28 X
RSA
Summary Statistics for RSA
Mau xu |Coun [Avera |Standard Coeff. of Minimu |Maximu [Rang |Stnd. Mau xu ly  |Stnd.
ly t ge deviation variation m m e skewness kurtosis
M1 3 2.43 ]0.02 0.823045% |2.41 2.45 0.04 0.0 M1
M2 3 2.21 ]0.02 0.904977% |2.19 2.23 0.04 |0.0 M2
M3 3 1.34 |0.01 0.746269% |1.33 1.35 0.02 0.0 M3
M4 3 2.15 ]0.02 0.930233% |2.13 217 0.04 |0.0 M4
M5 3 3.48 |0.01 0.287356% |3.47 3.49 0.02 |0.0 M5
Mo 3 0.4 0.2 50.0% 0.2 0.6 0.4 (0.0 Mo
Total 18 |2.0016|0.982052 49.0617% 0.2 3.49 3.29 |-0.43716 |Total -0.319304
7
ANOVA Table for RSA by Mau xu ly
Source Sum of Squares |Df [Mean Square |[F-Ratio P-Value
Between groups  [16.3125 5 3.26249 472.82 0.0000
Within groups 0.0828 12 10.0069
Total (Corr.) 16.3953 17
Multiple Range Tests for RSA by Mau xu ly
Method: 95.0 percent LSD
Mau xuly [Count [Mean |Homogeneous Groups
Mo 3 0.4 X
M3 3 1.34 X
M4 3 2.15 X
M2 3 2.21 X
M1 3 2.43 X
M5 3 3.48 X
PLF3. Nghién ctru diéu kién trich ly
Anh hudng dung moi
Summary Statistics for TPC
Dung moiTN1 [Count |Average |Standard Coeff. of Minimum |Maximum [Range [Stnd. skewness
deviation variation
aceton 3 6.7 0.3 4.47761% 6.4 7.0 0.6 0.0
ethanol 3 7.34 0.23 3.13351% 7.11 7.57 0.46 (0.0
methanol 3 7.23 0.14 1.93638% 7.09 7.37 0.28 (0.0
nuoc 3 4.45 0.21 4.7191% 4.24 4.66 0.42 (0.0
Total 12 6.43 1.23573 19.2182% 4.24 7.57 3.33 [-1.58828
ANOVA Table for TPC by Dung moiTN1
Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 16.3842 3 5.4614 105.74 0.0000
Within groups 0.4132 8 0.05165
Total (Corr.) 16.7974 11
MultiPLF Range Tests for TPC by Dung moiTN1
Method: 95.0 percent LSD
Dung moiTN1 Count  |Mean [Homogeneous Groups
nuoc 3 4.45 X
aceton 3 6.7 X

189




methanol 3 7.23 X

ethanol 3 7.34 X

Summary Statistics for TFC

Dung moi TN2 [Count |Average |Standard Coeff. of Minimum |Maximum |[Range [Stnd. skewness
deviation variation

aceton 3 1.34 0.02 1.49254% 1.32 1.36 0.04 |0.0

ethanol 3 1.48 0.01 0.675676% 1.47 1.49 0.02 |0.0

methanol 3 1.42 0.04 2.8169% 1.38 1.46 0.08 |0.0

nuoc 3 0.93 0.02 2.15054% 0.91 0.95 0.04 |0.0

Total 12 1.2925 (0.225676 17.4604% 0.91 1.49 0.58 |-1.55718

ANOVA Table for TFC by Dung moi TN2

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 0.555225 3 0.185075 296.12 0.0000

Within groups 0.005 0.000625

Total (Corr.) 0.560225 11

MultiPLF Range Tests for TFC by Dung moi TN2

Method: 95.0 percent LSD

Dung moi TN2 Count |Mean [Homogeneous Groups

nuoc 3 0.93 X

aceton 3 1.34 X

methanol 3 1.42 X

ethanol 3 1.48 X

Summary Statistics for TTC

Dung moi TN3 [Count [Average |Standard Coeff. of Minimum |Maximum |Range |Stnd. skewness
deviation variation

aceton 3 1.75 0.01 0.571429% 1.74 1.76 0.02 (0.0

ethanol 3 2.13 0.04 1.87793% 2.09 2.17 0.08 (0.0

methanol 3 2.1 0.03 1.42857% 2.07 2.13 0.06 |0.0

nuoc 3 0.78 0.02 2.5641% 0.76 0.8 0.04 |0.0

Total 12 1.69 0.57098 33.7858% 0.76 217 141 |-1.48639

ANOVA Table for TTC by Dung moi TN3

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 3.5802 3 1.1934 1591.20 0.0000

Within groups 0.006 8 0.00075

Total (Corr.) 3.5862 11

MultiPLF Range Tests for TTC by Dung moi TN3

Method: 95.0 percent LSD

Dung moi TN3 Count |Mean [Homogeneous Groups

nuoc 3 0.78 X

aceton 3 1.75 X

methanol 3 2.1 X

ethanol 3 2.13 X

Summary Statistics for TPsC

Dung moi TN4 |Count |Average |Standard Coeff. of Minimum |Maximum |Range |Stnd. skewness
deviation variation

aceton 3 19.34 [1.12 5.79111% 18.22 20.46 224 10.0

ethanol 3 28.71 |1.62 5.64263% 27.09 30.33 3.24 0.0

methanol 3 26.17 |1.78 6.80168% 24.39 27.95 3.56 0.0

nuoc 3 61.74 |2.13 3.44995% 59.61 63.87 426 0.0

Total 12 3399 [17.1738 50.5259% 18.22 63.87 45.65 |1.62076

ANOVA Table for TPsC by Dung moi TN4
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Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 3221.15 3 1073.72 370.76 0.0000

Within groups 23.1682 2.89602

Total (Corr.) 3244.32 11

MultiPLF Range Tests for TPsC by Dung moi TN4

Method: 95.0 percent LSD

Dung moi TN4 Count |Mean [Homogeneous Groups

aceton 3 19.34  [X

methanol 3 26.17 X

ethanol 3 28.71 X

nuoc 3 61.74 X

Summary Statistics for RSA

Dung moiTN5 |Count |Average [Standard Coeff. of Minimum |Maximum |Range |Stnd. skewness
deviation variation

aceton 3 4.01 0.07 1.74564% 3.94 4.08 0.14 (0.0

ethanol 3 5.83 0.11 1.88679% 5.72 5.94 0.22 (0.0

methanol 3 5.62 0.12 2.13523% 55 5.74 0.24 (0.0

nuoc 3 2.12 0.05 2.35849% 2.07 2.17 0.1 0.0

Total 12 4395 |1.55852 35.4613% 2.07 5.94 3.87 |-0.853806

ANOVA Table for RSA by Dung moiTN5

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 26.6511 3 8.8837 1048.22 0.0000

Within groups 0.0678 0.008475

Total (Corr.) 26.7189 11

MultiPLF Range Tests for RSA by Dung moiTN5

Method: 95.0 percent LSD

Dung moiTN5 Count |Mean [Homogeneous Groups

nuoc 3 2.12 X

aceton 3 4.01 X

methanol 3 5.62 X

ethanol 3 5.83 X

PLF4. Xac dinh thanh phan toéng cia nguyén liéu

Summary Statistics for data

Chitieu [Count |Average |Standard deviation |Coeff. of variation [Minimum |Maximum |Range [Stnd.skewness

TFC 3 1.49 0.02 1.34228% 1.47 1.51 0.04 |0.0

TPC 3 8.25 0.03 0.363636% 8.22 8.28 0.06 0.0

TPsC 3 78.73 3.12 3.96291% 75.61 81.85 6.24 |0.0

TTC 3 2.13 0.21 9.85915% 1.92 2.34 0.42 |0.0

Total 12 22.65 33.9558 149.915% 1.47 81.85 80.38 |1.84844

PLF5. T6i wu hoa trong cong doan trich ly

PLF5.1. Anh huong nhiét ¢6 ¢én ham luong TPC, TFC, TTC

Summary Statistics for Xu ly trich ly mot yeu to. TPC
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Nhietdo [Count [Average [Standard deviation|Coeff. of variation [Minimum |Maximum |Range |Stnd. skewness
30 3 4.54883 10.0164746 0.362173% 4.5351 45671 0.032 |0.809289
40 3 4.8537 0.0415495 0.856037% 4.8061 4.8827 0.0766 |-1.13899

50 3 4.5397 |0.022795 0.502125% 4.5213 4.5652 0.0439 |0.894948
60 3 4.34867 |0.0289139 0.664891% 4.3234 4.3802 0.0568 |0.657252
Total 12 4.57272 10.190487 4.16572% 4.3234 4.8827 0.5593 |0.764455
ANOVA Table for Xu ly trich ly mot yeu to. TPC by Nhiet do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 0.392432 3 0.130811 156.03 0.0000

Within groups 0.00670679 8 0.000838349

Total (Corr.) 0.399138 11

MultiPLF Range Tests for Xu ly trich ly mot yeu to. TPC by Nhiet do

Method: 95.0 percent LSD

Nhietdo [Count [Mean Homogeneous Groups

60 3 4.34867 |[X

50 3 4.5397 X

30 3 4.54883 X

40 3 4.8537 X

Summary Statistics for Xu ly trich ly mot yeu to. TFC

Nhiet do [Count |Average |Standard deviation [Coeff. of variation [Minimum |Maximum |Range |Stnd. skewness
30 3 0.6427 |0.026004 4.04606% 0.6231 0.6722 0.0491 [1.03583
40 3 0.9448 |0.0438213 4.63816% 0.9083 0.9934 0.0851 (0.811624
50 3 0.8575 |0.0255094 2.97486% 0.8324 0.8834 0.051 {0.0996919
60 3 0.62 0.0161703 2.60812% 0.6024 0.6342 0.0318 (-0.639469
Total 12 0.76625 |0.146969 19.1803% 0.6024 0.9934 0.391 [0.295339
ANOVA Table for Xu ly trich ly mot yeu to. TFC by Nhiet do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 0.230581 0.0768603 87.62 0.0000
Within groups 0.00701746 8 0.000877182

Total (Corr.) 0.237598 11

MultiPLF Range Tests for Xu ly trich ly mot yeu to. TFC by Nhiet do

Method: 95.0 percent LSD

Nhietdo |Count [Mean Homogeneous Groups

60 3 0.62 X

30 3 0.6427 |X

50 3 0.8575 X

40 3 0.9448 X

Summary Statistics for Xu ly trich ly mot yeu to.TTC

Nhietdo [Count [Average [Standard deviation |Coeff. of variation |Minimum |Maximum |Range |Stnd. skewness
30 3 1.3339 |0.0413307 3.09849% 1.3028 1.3808 0.078 [1.03865
40 3 1.53907 |0.0322708 2.09678% 1.5023 1.5627 0.0604 (-1.0805
50 3 1.64953 |0.0205456 1.24554% 1.6329 1.6725 0.0396 (0.887663
60 3 1.71537 |0.00727622 0.424179% 1.7098 1.7236 0.0138 (1.00953
Total 12 1.55947 |0.153027 9.81277% 1.3028 1.7236 0.4208 (-0.99091
ANOVA Table for Xu ly trich ly mot yeu to. TTC by Nhiet do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 0.25114 3 0.0837133 103.84 0.0000

Within groups 0.0064494 0.000806175

Total (Corr.) 0.257589 11

MultiPLF Range Tests for Xu ly trich ly mot yeu to. TTC by Nhiet do
Method: 95.0 percent LSD
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Nhietdo [Count [Mean Homogeneous Groups
30 3 1.3339 X

40 3 1.53907 X

50 3 1.64953 X

60 3 1.71537 X

PLF5.2. Anh huong ty 1& dung méi-nguyén liéu d¢én ham lwong TPC, TFC, TTC

Summary Statistics for Ty le dung moi nguyen lieu. TPC

Ty le dung moi voi nguyen Count |Average |Standard Coeff. of variation |[Minimum |Maximum |Range
lieu deviation

30:01 3 4.0376 |0.0109777 0.271887% 4.0262 4.0481 0.0219
40:01 3 4.8537 [0.0415495 0.856037% 4.8061 4.8827 0.0766
50:01 3 5.26307 |0.0240504 0.456966% 5.2391 5.2872 0.0481
60:01 3 5.4438 |0.0267445 0.491284% 5.4207 5.4731 0.0524
70:01 3 5.4747 0.0146666 0.267898% 5.4578 5.4841 0.0263
Total 15 5.01457 (0.555549 11.0787% 4.0262 5.4841 1.4579
ANOVA Table for Ty le dung moi nguyen lieu. TPC by Ty le dung moi voi nguyen lieu

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 4.31417 4 1.07854 1607.04 0.0000

Within groups 0.00671135 10 0.000671135

Total (Corr.) 4.32089 14

MultiPLF Range Tests for Ty le dung moi nguyen lieu. TPC by Ty le dung moi voi nguyen lieu

Method: 95.0 percent LSD

Level |Count [Mean Homogeneous Groups

30:01 |3 4.0376 X

40:01 (3 4.8537 X

50:01 |3 5.26307 X

60:01 |3 5.4438 X

70:01 (3 5.4747 X

Summary Statistics for Ty le dung moi nguyen lieu. TFC

Ty le dung moi voi nguyen Count [Average |Standard Coeff. of variation [Minimum |Maximum |Range
lieu deviation

30:01 3 0.5276 0.0247364 4.68848% 0.5048 0.5539 0.0491
40:01 3 0.924 ]0.0113212 1.22524% 0.9112 0.9327 0.0215
50:01 3 1.08397 [0.00176163 0.162517% 1.0821 1.0856 0.0035
60:01 3 1.08527 {0.00291947 0.26901% 1.0819 1.0871 0.0052
70:01 3 1.09067 [0.000404145 0.0370549% 1.0903 1.0911 0.0008
Total 15 0.9423 |0.224563 23.8314% 0.5048 1.0911 0.5863
ANOVA Table for Ty le dung moi nguyen lieu. TFC by Ty le dung moi voi nguyen lieu

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value

Between groups  [0.704498 4 0.176124 1171.27 0.0000

Within groups 0.0015037 10 10.00015037

Total (Corr.) 0.706001 14

Level |Count [Mean Homogeneous Groups
30:01 |3 0.5276 X

40:01 |3 0.924 X

50:01 |3 1.08397 X

60:01 |3 1.08527 X

70:01 |3 1.09067 X
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Summary Statistics for Ty le dung moi nguyen lieu.TTC

Ty le dung moi voi nguyen Count [Average [Standard Coeff. of variation [Minimum |Maximum |Range
lieu deviation

30:01 3 1.2286 [0.0177305 1.44315% 1.2082 1.2403 0.0321
40:01 3 1.5363 [0.0242378 1.57767% 1.5102 1.5581 0.0479
50:01 3 1.69153 (0.00802268 0.474284% 1.6823 1.6968 0.0145
60:01 3 1.68537 [0.00727622 0.431729% 1.6798 1.6936 0.0138
70:01 3 1.68897 [0.0101746 0.602418% 1.678 1.6981 0.0201
Total 15 1.56615 (0.185509 11.8449% 1.2082 1.6981 0.4899
ANOVA Table for Ty le dung moi nguyen lieu. TTC by Ty le dung moi voi nguyen lieu

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 0.479546 4 0.119886 533.93 0.0000

Within groups 0.00224534 10 0.000224534

Total (Corr.) 0.481791 14

MultiPLF Range Tests for Ty le dung moi nguyen lieu.TTC by Ty le dung moi voi nguyen lieu

Method: 95.0 percent LSD

Level |Count [Mean Homogeneous Groups

30:01 (3 1.2286 X

40:01 |3 1.5363 X

60:01 |3 1.68537 X

70:01 |3 1.68897 X

50:01 (3 1.69153 X

PLF5.3. Anh huong thoi gian trich ly dén ham lugng TPC, TFC, TTC

Summary Statistics for Anh huong thoi gian. TPC

Thoi gian |Count |Average [Standard deviation |Coeff. of variation [Minimum [Maximum |Range [Stnd. skewness
2 3 3.2513 |0.0169921 0.522623% 3.2382 3.2705 0.0323 (0.995089

4 3 5.24763 |0.0147842 0.281731% 5.2361 5.2643 0.0282 (0.971639

6 3 6.2782 |0.00848587 0.135164% 6.2693 6.2862 0.0169 |-0.33368

8 3 6.88323 |0.00480139 0.0697548% 6.8791 6.8885 0.0094 |0.709236

10 3 6.90827 |0.068018 0.984588% 6.8502 6.9831 0.1329 |0.736708
Total 15 5.71373 |1.41907 24.8362% 3.2382 6.9831 3.7449 |-1.57853
ANOVA Table for Anh huong thoi gian.TPC by Thoi gian

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 28.1823 4 7.04557 6737.26 0.0000

Within groups 0.0104576 10 0.00104576

Total (Corr.) 28.1927 14

MultiPLF Range Tests for Anh huong thoi gian. TPC by Thoi gian

Method: 95.0 percent LSD

Thoigian |Count |Mean Homogeneous Groups

2 3 3.2513 X

4 3 5.24763 X

6 3 6.2782 X

8 3 6.88323 X

10 3 6.90827 X

Summary Statistics for Anh huong thoi gian. TFC

Thoi gian |Count |Average |Standard deviation|Coeff. of variation [Minimum |Maximum [Range [Stnd. skewness
2 3 0.454267 |0.000472582 0.104032% 0.4539 0.4548 0.0009 |0.982621

4 3 1.08147 |0.00170098 0.157285% 1.0802 1.0834 0.0032 |1.05555
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3 1.08397 |0.00176163 0.162517% 1.0821 1.0856 0.0035 |-0.41407
3 1.1057 0.00226053 0.204443% 1.1031 1.1072 0.0041 |-1.18174
10 3 1.10843 |0.000776745 0.070076% 1.1078 1.1093 0.0015 |0.869606
Total 15 0.966767 |0.265489 27.4616% 0.4539 1.1093 0.6554 |-2.6316
ANOVA Table for Anh huong thoi gian.TFC by Thoi gian
Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 0.98676 4 0.24669 103361.76 0.0000
Within groups 0.0000238667 10  |0.00000238667
Total (Corr.) 0.986784 14
MultiPLF Range Tests for Anh huong thoi gian. TFC by Thoi gian
Method: 95.0 percent LSD
Thoi gian |[Count [Mean Homogeneous Groups
2 3 0.454267 |X
4 3 1.08147 X
6 3 1.08397 X
8 3 1.1057 X
10 3 1.10843 X
Summary Statistics for Anh huong thoi gian.TTC
Thoi gian |Count |Average |Standard deviation |Coeff. of variation |Minimum |Maximum [Range |Stnd. skewness
2 3 1.04717 |0.00200333 0.19131% 1.0451 1.0491 0.004 (-0.210841
4 3 1.69127 |0.00263122 0.155577% 1.6889 1.6941 0.0052 (0.546596
6 3 1.7382 |0.00360971 0.207669% 1.7355 1.7423 0.0068 |1.04847
8 3 1.8687 [0.00962341 0.514979% 1.8627 1.8798 0.0171 (1.2127
10 3 1.87187 |0.00606987 0.324268% 1.8661 1.8782 0.0121 (0.294472
Total 15 1.64344 (0.317298 19.307% 1.0451 1.8798 0.8347 (-2.29624
ANOVA Table for Anh huong thoi gian. TTC by Thoi gian
Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 1.40919 4 0.352297 11481.46 0.0000
Within groups 0.00030684 10 0.000030684
Total (Corr.) 1.4095 14

MultiPLF Range Tests for Anh huong thoi gian.TTC by Thoi gian
Method: 95.0 percent LSD

Thoigian |Count |Mean Homogeneous Groups
2 3 1.04717 |X

4 3 1.69127 X

6 3 1.7382 X

8 3 1.8687 X

10 3 1.87187 X

PLF5.4. Anh huong nong d6 dung méi trich ly dén ham lugng TPC, TFC, TTC

Summary Statistics for Anh huong nong do toi uu hoa t. TPC

Nong do |Count [Average |Standard deviation |Coeff. of variation |Minimum |Maximum |Range |[Stnd. skewness
50 3 2.74193 |0.025832 0.94211% 2.7216 2.771 0.0494 |(0.95281
60 3 4.35763 (0.0129817 0.297906% 4.347 4.3721 0.0251 |0.857673
70 3 6.88407 |0.00941134 0.136712% 6.8756 6.8942 0.0186 |0.545829
80 3 7.64823 |0.0127222 0.166341% 7.6351 7.6605 0.0254 [-0.215759
90 3 7.6517 |0.0246055 0.321569% 7.6238 7.6703 0.0465 |(-1.03086
Total 15 5.85671 |(2.04086 34.8465% 2.7216 7.6703 4.9487 (-0.964517
ANOVA Table for Anh huong nong do toi uu hoa t. TPC by Nong do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 58.3082 4 145771 43084.72 0.0000
Within groups 0.00338335 10 0.000338335
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MultiPLF Range Tests for Anh huong nong do toi uu hoa t. TPC by Nong do
Method: 95.0 percent LSD

Nongdo |[Count |Mean Homogeneous Groups
50 3 2.74193 |X

60 3 4.35763 X

70 3 6.88407 X

80 3 7.64823 X

90 3 7.6517 X

Summary Statistics for Anh huong nong do toi uu hoa t. TFC

Nong do |Count |Average [Standard deviation |Coeff. of variation |Minimum |Maximum |Range |Stnd. skewness
50 3 0.254267 |0.000472582 0.185861% 0.2539 0.2548 0.0009 (0.982621
60 3 0.8848 0.0108282 1.2238% 0.8723 0.8913 0.019 (-1.22181
70 3 1.10463 [0.00104083 0.0942243% 1.1038 1.1058 0.002 (0.914531
80 3 1.2154 0.00790759 0.650616% 1.2073 1.2231 0.0158 (-0.160546
90 3 1.2225 0.00672904 0.550433% 1.2173 1.2301 0.0128 (0.990526
Total 15 0.93632 |0.374962 40.0463% 0.2539 1.2301 0.9762 |(-1.98321
ANOVA Table for Anh huong nong do toi uu hoa t. TFC by Nong do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 1.9679 4 0.491974 10866.75 0.0000
Within groups 0.000452733 10  [0.0000452733

Total (Corr.) 1.96835 14

MultiPLF Range Tests for Anh huong nong do toi uu hoa t. TFC by Nong do

Method: 95.0 percent LSD

Nongdo |[Count |Mean Homogeneous Groups

50 3 0.254267 |X

60 3 0.8848 X

70 3 1.10463 X

80 3 1.2154 X

90 3 1.2225 X

Summary Statistics for Anh huong nong do toi uu hoa t.TTC

Nong do [Count |Average |Standard deviation |Coeff. of variation [Minimum [Maximum [Range [Stnd. skewness
50 3 1.02717 (0.00200333 0.195035% 1.0251 1.0291 0.004 |-0.210841
60 3 1.69127 (0.00263122 0.155577% 1.6889 1.6941 0.0052 |0.546596
70 3 1.87647 |(0.00550848 0.293556% 1.8703 1.8809 0.0106 |-0.902123
80 3 1.9283 [0.00602246 0.31232% 1.9241 1.9352 0.0111 |1.13983
90 3 1.92223 (0.00924626 0.481017% 1.9125 1.9309 0.0184 |-0.362194
Total 15 1.68909 (0.354041 20.9605% 1.0251 1.9352 0.9101 |-2.26411
ANOVA Table for Anh huong nong do toi uu hoa t. TTC by Nong do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 1.7545 4 0.438626 13451.21 0.0000
Within groups 0.000326087 10 0.0000326087

Total (Corr.) 1.75483 14

Method: 95.0 percent LSD

MultiPLF Range Tests for Anh huong nong do toi uu hoa t. TTC by Nong do

Nongdo |[Count |Mean Homogeneous Groups
50 3 1.02717 |X

60 3 1.69127 X

70 3 1.87647 X

90 3 1.92223 X
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PLF5.5. Phwong phap dap &ng bé mat

Response TPC
Summary of Fit

RSquare 0.915881
RSquare Adj 0.817742
Root Mean Square Error 0.442784
Mean of Response 6.693481
Observations (or Sum Wgts) 27

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio
Model 14 25.615858 1.82970 9.3325
Error 12 2.352691 0.19606 Prob > F
C. Total 26 27.968549 0.0002*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 10 1.5856863 0.158569 0.4135
Pure Error 2 0.7670047 0.383502 Prob > F
Total Error 12 2.3526910 0.8609

Max RSq
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|
Intercept 7.7906667 0.255641 30.47 <.0001*
Nhiét d6(30,50) 0.8165 0.127821 6.39 <.0001*
Ty 1€ Dm:ni(40,60) 0.292 0.127821 2.28 0.0413*
Thoi gian(6,10) 0.4375 0.127821 3.42 0.0051*
Ndng d6(70,90) 0.314 0.127821 2.46 0.0302*
Nhiét do*Ty 1&é Dm:nl 0.119 0.221392 0.54 0.6007
Nhiét do*Thoi gian 0.323 0.221392 1.46 0.1703
Ty I&é Dm:nl*Thoi gian 0.323 0.221392 1.46 0.1703
Nhiét d6*Néng do 0.3695 0.221392 1.67 0.1210
Ty lé Dm:nl*Néng do 0.6465 0.221392 2.92 0.0128*
Thoi gian*Ndng do 0.117 0.221392 0.53 0.6068
Nhiét do*Nhiét do -1.350417 0.191731 -7.04 <.0001*
Ty 1€ Dm:nl*Ty 1&€ Dm:nl -0.300917 0.191731 -1.57 0.1425
Thoi gian*Thoi gian -0.483167 0.191731 -2.52 0.0269*
Ndng d6*Nbdng do -0.334167 0.191731 -1.74 0.1069
Response TFC
Summary of Fit
RSquare 0.932123
RSquare Adj 0.852933
Root Mean Square Error 0.073114
Mean of Response 0.960444
Observations (or Sum Wgts) 27
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio
Model 14 0.88090542 0.062922 11.7708
Error 12 0.06414725 0.005346 Prob > F
C. Total 26 0.94505267 <.0001*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 10 0.05888525 0.005889 2.2381
Pure Error 2 0.00526200 0.002631 Prob > F
Total Error 12 0.06414725 0.3482

Max RSq
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Parameter Estimates

Term Estimate Std Error t Ratio Prob>|t|
Intercept 1.329 0.042212 31.48 <.0001*
Nhiét d6(30,50) 0.1285 0.021106 6.09 <.0001*
Ty Ié Dm:nl(40,60) 0.0701667 0.021106 3.32 0.0061*
Thoi gian(6,10) 0.0799167 0.021106 3.79 0.0026*
Noéng d6(70,90) 0.0245833 0.021106 1.16 0.2668
Nhiét do*Ty I&é Dm:nl 0.024 0.036557 0.66 0.5239
Nhiét do*Thoi gian 0.0015 0.036557 0.04 0.9679
Ty 1€ Dm:nl*Th&i gian 0.0755 0.036557 2.07 0.0612
Nhiét do*Nong d6 0.062 0.036557 1.70 0.1157
Ty & Dm:nl*Néng do 0.065 0.036557 1.78 0.1007
Thoi gian*Ndng dé -0.01075 0.036557 -0.29 0.7737
Nhiét do*Nhiét do -0.242625 0.031659 -7.66 <.0001*
Ty 1& Dm:nl*Ty 1& Dm:nl -0.213875 0.031659 -6.76 <.0001*
Thoi gian*Thoi gian -0.206 0.031659 -6.51 <.0001*
Nbng d6*Noéng dd -0.16675 0.031659 -5.27 0.0002*
Response TTC
Summary of Fit
RSquare 0.856141
RSquare Adj 0.688305
Root Mean Square Error 0.165622
Mean of Response 1.682852
Observations (or Sum Wgts) 27
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio
Model 14 1.9589623 0.139926 5.1011
Error 12 0.3291691 0.027431 Prob > F
C. Total 26 2.2881314 0.0037*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 10 0.32074508 0.032075 7.6150
Pure Error 2 0.00842400 0.004212 Prob > F
Total Error 12 0.32916908 0.1216

Max RSq
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|
Intercept 2.06 0.095622 21.54 <.0001*
Nhiét d6(30,50) 0.0265833 0.047811 0.56 0.5884
Ty |é€ Dm:nl(40,60) 0.1036667 0.047811 2.17 0.0510
Thoi gian(6,10) -0.0435 0.047811 -0.91 0.3808
Noéng d6(70,90) -0.063917 0.047811 -1.34 0.2061
Nhiét do*Ty 1&€ Dm:nl -0.20925 0.082811 -2.53 0.0266*
Nhiét d6*Thoi gian 0.15475 0.082811 1.87 0.0863
Ty Ié Dm:nl*Thoi gian 0.246 0.082811 2.97 0.0117*
Nhiét dc}*Néng do -0.35575 0.082811 -4.30 0.0010*
Ty lé Dm:nI*N6ng do 0.05975 0.082811 0.72 0.4844
Thoi gian*NE‘)ng (oo} -0.11125 0.082811 -1.34 0.2040
Nhiét do*Nhiét do -0.266083 0.071717 -3.71 0.0030*
Ty Ié Dm:nl*Ty 1& Dm:nl -0.098708 0.071717 -1.38 0.1938
Thoi gian*Thoi gian -0.295708 0.071717 -4.12 0.0014*
Ndng d6*Néng do -0.188083 0.071717 -2.62 0.0223*
Response RSA
Summary of Fit
RSquare 0.841832
RSquare Adj 0.657302
Root Mean Square Error 0.378513
Mean of Response 3.701481

Observations (or Sum Wgts)

27
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Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio
Model 14 9.150572 0.653612 4.5620
Error 12 1.719261 0.143272 Prob > F
C. Total 26 10.869833 0.0061*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 10 1.1914226 0.119142 0.4514
Pure Error 2 0.5278380 0.263919 Prob > F
Total Error 12 1.7192606 0.8402

Max RSq
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|
Intercept 4,582 0.218534 20.97 <.0001*
Nhiét d6(30,50) 0.3575833 0.109267 3.27 0.0067*
Ty 1€ Dm:ni(40,60) 0.1668333 0.109267 1.53 0.1527
Thoi gian(6,10) 0.2823333 0.109267 2.58 0.0239*
Ndng d6(70,90) 0.13475 0.109267 1.23 0.2411
Nhiét do*Ty 1&é Dm:nl -0.03375 0.189256 -0.18 0.8614
Nhiét do*Thoi gian 0.08125 0.189256 0.43 0.6753
Ty 1€ Dm:nl*Th&i gian 0.05225 0.189256 0.28 0.7872
Nhiét do*Nong do 0.29675 0.189256 1.57 0.1429
Ty & Dm:nl*Néng do 0.709 0.189256 3.75 0.0028*
Thoi gian*Ndng dé 0.0675 0.189256 0.36 0.7275
Nhiét do*Nhiét do -0.797042 0.163901 -4.86 0.0004*
Ty 1&€ Dm:nl*Ty 1& Dm:nl -0.323667 0.163901 -1.97 0.0718
Thoi gian*Thoi gian -0.382667 0.163901 -2.33 0.0377*
Ndng d6*Nodng do -0.477792 0.163901 -2.92 0.0130*

PLF6. Nghién ciru #ng dung say phun dich chiét ethanol tao san pham bt hoa

tan.

>

PLF6.1. Anh hwéng nhiét dé dén hiéu suat, do am, dé giam (RSA, TFC, TPC,
TTC) ciaa bot say phun

One-Way ANOVA - Hieu suat by Nhiet do

Dependent variable: Hieu suat
Factor: Nhiet do

Number of observations: 18
Number of levels: 6

Summary Statistics for Hieu suat

Nhiet do [Count |Average |Standard deviation |Coeff. of variation [Minimum [Maximum [Range [Stnd.skewness
120 3 26.5033 |[1.45548 5.4917% 25.07 27.98 291 ]0.0946514
130 3 31.05 1.72549 5.55712% 29.09 32.34 3.25 |-1.04926
140 3 43.8033 [1.69954 3.87993% 42.48 45.72 3.24 |0.97548
150 3 50.7833 |[1.3202 2.59968% 49.45 52.09 2.64 |-0.0642464
160 3 53.7867 |1.33167 2.47583% 52.92 55.32 24 1.19374
170 3 54.0833 |1.12767 2.08505% 52.84 55.04 2.2 -0.756624
Total 18 43335 ([11.2971 26.0692% 25.07 55.32 30.25 |-0.924616
ANOVA Table for Hieu suat by Nhiet do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 2144.06 5 428.812 201.45 0.0000

Within groups 25.5441 12 2.12868
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MultiPLF Range Tests for Hieu suat by Nhiet do
Method: 95.0 percent LSD

Nhietdo [Count [Mean Homogeneous Groups
120 3 26.5033 [X

130 3 31.05 X

140 3 43.8033 X

150 3 50.7833 X

160 3 53.7867 X

170 3 54.0833 X

One-Way ANOVA - Do am by Nhiet do
Dependent variable: Do am
Factor: Nhiet do

Number of observations: 18
Number of levels: 6

Summary Statistics for Do am

Nhiet do [Count |Average |Standard deviation |Coeff. of variation |Minimum |Maximum |Range |Stnd. skewness
120 3 4.13333 |0.100664 2.43543% 4.04 4.24 0.2 0.41407
130 3 3.62333 (0.232881 6.42725% 3.46 3.89 043 [1.13392
140 3 3.14667 (0.0737111 2.34252% 3.09 3.23 0.14 |1.00049
150 3 2.85667 (0.120554 4.2201% 2.73 2.97 0.24 [-0.347623
160 3 2.57667 [0.0960902 3.72925% 2.49 2.68 0.19 |0.535305
170 3 2.39333 (0.0750555 3.13603% 2.32 2.47 0.15 |0.141038
Total 18 3.12167 (0.62867 20.1389% 2.32 4.24 1.92 (0.897878
ANOVA Table for Do am by Nhiet do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 6.52045 5 1.30409 78.88 0.0000

Within groups 0.1984 12 0.0165333

Total (Corr.) 6.71885 17

MultiPLF Range Tests for Do am by Nhiet do

Method: 95.0 percent LSD

Nhietdo |Count [Mean Homogeneous Groups

170 3 2.39333 X

160 3 2.57667 |X

150 3 2.85667 X

140 3 3.14667 X

130 3 3.62333 X

120 3 4.13333 X

One-Way ANOVA - Do giam RSA by Nhiet do

Dependent variable: Do giam RSA

Factor: Nhiet do

Number of observations: 18

Number of levels: 6

Summary Statistics for Do giam RSA

Nhiet do |Count |Average |Standard deviation |Coeff. of variation [Minimum |Maximum |Range [Stnd. skewness
120 3 7.69 0.0791644 1.02945% 7.637 7.781 0.144 |1.17546
130 3 7.884 0.0347707 0.441028% 7.852 7.921 0.069 |0.448105
140 3 7.91233 |0.0728309 0.920473% 7.834 7.978 0.144 |-0.536667
150 3 8.171 0.0420357 0.51445% 8.137 8.218 0.081 |0.889944
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160 8.774 0.137328 1.56517% 8.649 8.921 0.272 (0.496672
170 3 9.275 0.0545252 0.587873% 9.231 9.336 0.105 (0.895646
Total 18 8.28439 |0.580594 7.00829% 7.637 9.336 1.699 |1.3608
ANOVA Table for Do giam RSA by Nhiet do
Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 5.65776 5 1.13155 186.63 0.0000
Within groups 0.0727587 12 0.00606322
Total (Corr.) 5.73052 17
MultiPLF Range Tests for Do giam RSA by Nhiet do
Method: 95.0 percent LSD
Nhietdo [Count [Mean Homogeneous Groups
120 3 7.69 X
130 3 7.884 X
140 3 7.91233 X
150 3 8.171 X
160 3 8.774 X
170 3 9.275 X
One-Way ANOVA - Do giam TFC by Nhiet do
Dependent variable: Do giam TFC
Factor: Nhiet do
Number of observations: 18
Number of levels: 6
Summary Statistics for Do giam TFC
Nhietdo [Count [Average [Standard deviation |Coeff. of variation [Minimum |Maximum |Range [Stnd. skewness
120 3 1.77967 |0.0410528 2.30677% 1.745 1.825 0.08 |0.770952
130 3 1.82967 |(0.020108 1.099% 1.813 1.852 0.039 |0.825502
140 3 1.95 0.0469361 2.40698% 1.896 1.981 0.085 |-1.18484
150 3 2.04067 [0.030271 1.48339% 2.013 2.073 0.06 |0.478885
160 3 2.14767 (0.0218251 1.01622% 2.124 2.167 0.043 |-0.606872
170 3 2.39033 |0.0295014 1.2342% 2.369 2.424 0.055 |1.09776
Total 18 2.023 0.212994 10.5286% 1.745 2.424 0.679 |[1.03091
ANOVA Table for Do giam TFC by Nhiet do
Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 0.758117 5 0.151623 138.77 0.0000
Within groups 0.0131113 12 0.00109261
Total (Corr.) 0.771228 17

MultiPLF Range Tests for Do giam TFC by Nhiet do
Method: 95.0 percent LSD

Nhietdo [Count [Mean Homogeneous Groups
120 3 1.77967 [X

130 3 1.82967 |X

140 3 1.95 X

150 3 2.04067 X

160 3 2.14767 X

170 3 2.39033 X

One-Way ANOVA - Do giam TPC by Nhiet do
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Dependent variable:
Factor: Nhiet do

Do giam TPC

Number of observations: 18

Number of levels: 6

Summary Statistics

for Do giam TPC

Nhietdo |Count |[Average |Standard deviation |Coeff. of variation |Minimum |Maximum [Range |Stnd. skewness
120 3 3.32467 |0.0832126 2.50288% 3.232 3.393 0.161 [-0.850919
130 3 3.552 0.0953939 2.68564% 3.462 3.652 0.19 |0.329897
140 3 3.59133 |0.0332916 0.926999% 3.563 3.628 0.065 |[0.746586
150 3 3.802 0.0777882 2.04598% 3.747 3.891 0.144 |1.12509
160 3 3.89667 |0.0726659 1.86482% 3.827 3.972 0.145 |(0.24663
170 3 4.33133 |0.0142945 0.330026% 4.319 4.347 0.028 |[0.701656
Total 18 3.74967 |0.33252 8.868% 3.232 4.347 1.115 |0.976324
ANOVA Table for Do giam TPC by Nhiet do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 1.82235 5 0.36447 76.28 0.0000

Within groups 0.0573367 12 0.00477806

Total (Corr.) 1.87969 17

MultiPLF Range Tests for Do giam TPC by Nhiet do

Method: 95.0 percent LSD

Nhietdo [Count [Mean Homogeneous Groups

120 3 3.32467 [X

130 3 3.552 X

140 3 3.59133 X

150 3 3.802 X

160 3 3.89667 X

170 3 4.33133 X

One-Way ANOVA - Do giam TTC by Nhiet do

Dependent variable: Do giam TTC

Factor: Nhiet do

Number of observations: 18

Number of levels: 6

Summary Statistics for Do giam TTC

Nhietdo |Count [Average [Standard deviation|Coeff. of variation |Minimum [Maximum |Range [Stnd. skewness
120 3 0.815667 |0.00503322 0.617069% 0.811 0.821 0.01 (0.41407
130 3 0.813333 |0.00404145 0.4969% 0.809 0.817 0.008 |[-0.510608
140 3 0.819 0.002 0.2442% 0.817 0.821 0.004 |0.0

150 3 0.845333 [0.0113725 1.34533% 0.836 0.858 0.022 (0.85253
160 3 0.856 0.00608276 0.710603% 0.852 0.863 0.011 (1.18761
170 3 0.911667 |0.0609617 6.68684% 0.874 0.982 0.108 (1.21548
Total 18 0.8435 0.0413952 4.90755% 0.809 0.982 0.173 (4.10835
ANOVA Table for Do giam TTC by Nhiet do

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 0.0212738 5 0.00425477 6.50 0.0038

Within groups 0.00785667 12 0.000654722

Total (Corr.) 0.0291305 17

MultiPLF Range Tests for Do giam TTC by Nhiet do

202




Method: 95.0 percent LSD

Nhietdo [Count [Mean Homogeneous Groups
130 3 0.813333  |X

120 3 0.815667 |X

140 3 0.819 X

150 3 0.845333  |X

160 3 0.856 X

170 3 0.911667 X

PLF6.2. Anh hwéng ham lweng chat mang dén hiéu suét, dg am, d giam (RSA,
TFC, TPC, TTC) ciia bt say phun

One-Way ANOVA - Hieu suat by Ham luong chat mang
Dependent variable: Hieu suat (%)

Factor: Ham luong chat mang (%)

Number of observations: 18

Number of levels: 6

Summary Statistics for Hieu suat

Ham luong chat mang |Count |Average |Standard deviation |Coeff. of variation [Minimum |Maximum |Range
10 3 285133 |1.46029 5.12141% 27.13 30.04 291
12 3 34.0633 |2.98758 8.77066% 31.31 37.24 5.93
14 3 44.8833 |(1.54727 3.44731% 43.29 46.38 3.09
16 3 54.6333 |4.5584 8.34363% 49.37 57.31 7.94
18 3 44.8467 (10.2018 22.7482% 37.64 56.52 18.88
20 3 28.08 2.06036 7.33748% 25.89 29.98 4.09
Total 18 39.17 10.8056 27.5865% 25.89 57.31 31.42
ANOVA Table for Hieu suat by Ham luong chat mang

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value

Between groups 1699.84 5 339.967 14.31 0.0001

Within groups 285.106 12 |23.7589

Total (Corr.) 1984.94 17

Multiple Range Tests for Hieu suat by Ham luong chat mang

Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups

20 3 28.08 X

10 3 28.5133  [X

12 3 34.0633  [X

18 3 44.8467 X

14 3 44.8833 X

16 3 54.6333 X

One-Way ANOVA - Do am by Ham luong chat mang

Dependent variable: Do am (%)

Factor: Ham luong chat mang (%)

Number of observations: 18

Number of levels: 6

Summary Statistics for Do am

Ham luong chat mang |Count |Average |Standard deviation [Coeff. of variation |Minimum |Maximum |Range
10 3 3.64667 |0.345591 9.47691% 3.29 3.98 0.69
12 3 3.44667 |0.0750555 2.17763% 3.36 3.49 0.13
14 3 3.24 0.166433 5.13683% 3.12 3.43 0.31
16 3 3.41333 |0.142945 4.18785% 3.29 3.57 0.28
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18 3 4.55667 |0.340196 7.4659% 4.21 4.89 0.68
20 3 4.62667 |0.10504 2.27031% 4.52 4.73 0.21
Total 18 3.82167 |0.603599 15.7941% 3.12 4.89 1.77
ANOVA Table for Do am by Ham luong chat mang

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 5.59372 5 1.11874 22.38 0.0000

Within groups 0.599933 12 0.0499944

Total (Corr.) 6.19365 17

MultiPLF Range Tests for Do am by Ham luong chat mang

Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups

14 3 3.24 X

16 3 341333 [XX

12 3 3.44667 [XX

10 3 3.64667 X

18 3 4.55667 X

20 3 4.62667 X

One-Way ANOVA - Do giam TPC by Ham luong chat mang

Dependent variable: Do giam TPC (%)

Factor: Ham luong chat mang (%)

Number of observations: 18

Number of levels: 6

Summary Statistics for Do giam TPC

Ham luong chat mang [Count [Average |Standard deviation |Coeff. of variation [Minimum |Maximum |Range
10 3 5.993 0.588771 9.82431% 5.624 6.672 1.048
12 3 4.26067 (0.318002 7.46367% 3.942 4578 0.636
14 3 3.54833 |0.0739617 2.08441% 3.463 3.594 0.131
16 3 3.55767 |0.0264071 0.742258% 3.529 3.581 0.052
18 3 4.89567 [0.560696 11.4529% 4.562 5.543 0.981
20 3 6.91033 |0.615663 8.90931% 6.539 7.621 1.082
Total 18 4.86094 (1.33038 27.3687% 3.463 7.621 4.158
ANOVA Table for Do giam TPC by Ham luong chat mang

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 27.7937 5 5.55874 29.07 0.0000

Within groups 2.29473 12 0.191228

Total (Corr.) 30.0884 17

MultiPLF Range Tests for Do giam TPC by Ham luong chat mang
Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups
14 3 3.54833 |X

16 3 3.55767 (X

12 3 4.26067 XX

18 3 4.89567 X

10 3 5.993 X

20 3 6.91033 X

One-Way ANOVA - Do giam TFC by Ham luong chat mang
Dependent variable: Do giam TFC (%)
Factor: Ham luong chat mang (%)
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Number of observations: 18

Number of levels: 6
Summary Statistics for Do giam TFC

Ham luong chat mang |Count |Average |Standard deviation |Coeff. of variation [Minimum [Maximum |Range
10 3 4.80333 |0.142521 2.96713% 4.652 4.935 0.283
12 3 3.75567 [0.298634 7.95156% 3.496 4.082 0.586
14 3 1.89867 |0.0387857 2.04279% 1.871 1.943 0.072
16 3 1.803 0.058 3.21686% 1.745 1.861 0.116
18 3 3.36567 |[0.476324 14.1524% 2.874 3.825 0.951
20 3 4.552 0.598185 13.1411% 3.872 4.997 1.125
Total 18 3.36306 (1.2381 36.8148% 1.745 4.997 3.252
ANOVA Table for Do giam TFC by Ham luong chat mang

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 24.661 5 493221 42.33 0.0000

Within groups 1.39814 12 0.116512

Total (Corr.) 26.0592 17

MultiPLF Range Tests for Do giam TFC by Ham luong chat mang

Method: 95.0 percent LSD

Level [Count [Mean Homogeneous Groups

16 3 1.803 X

14 3 1.89867 |X

18 3 3.36567 X

12 3 3.75567 X

20 3 4.552 X

10 3 4.80333 X

One-Way ANOVA - Do giam TTC by Ham luong chat mang

Dependent variable: Do giam TTC (%)

Factor: Ham luong chat mang (%)

Number of observations: 18

Number of levels: 6

Summary Statistics for Do giam TTC

Ham luong chat mang [Count |Average |Standard deviation |Coeff. of variation [Minimum [Maximum [Range
10 3 2.911 0.0155242 0.533294% 2.895 2.926 0.031
12 3 2.46333 |0.132198 5.36663% 2.324 2.587 0.263
14 3 1.65867 (0.0852311 5.13853% 1.562 1.723 0.161
16 3 1.38867 [0.0594082 4.27807% 1.322 1.436 0.114
18 3 2.856 0.00608276 0.212982% 2.852 2.863 0.011
20 3 2.885 0.00793725 0.275121% 2.879 2.894 0.015
Total 18 2.36044 |0.635751 26.9335% 1.322 2.926 1.604
ANOVA Table for Do giam TTC by Ham luong chat mang

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 6.81383 5 1.36277 285.78 0.0000

Within groups 0.057222 12 0.0047685

Total (Corr.) 6.87105 17

Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups
16 3 1.38867 |X

14 3 1.65867 X

12 3 2.46333 X
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18 3 2.856 X
20 3 2.885 X
10 3 2.911 X

One-Way ANOVA - Do giam RSA by Ham luong chat mang
Dependent variable: Do giam RSA (%)
Factor: Ham luong chat mang (%)

Number of observations: 18
Number of levels: 6
Summary Statistics for Do giam RSA

Ham luong chat mang |Count |Average |Standard deviation |Coeff. of variation |Minimum [Maximum [Range
10 3 10.5327 |0.580509 5.51151% 9.863 10.893 1.03
12 3 9.13133 |0.725463 7.94476% 8.552 9.945 1.393
14 3 7.89567 |0.0612726 0.776028% 7.825 7.934 0.109
16 3 7.179 0.124012 1.72743% 7.092 7.321 0.229
18 3 8.74267 |0.447362 5.11699% 8.471 9.259 0.788
20 3 8.98633 |0.609401 6.78142% 8.283 9.357 1.074
Total 18 8.74461 |[1.15399 13.1966% 7.092 10.893 3.801
ANOVA Table for Do giam RSA by Ham luong chat mang

Source Sum of Squares  [Df |Mean Square |[F-Ratio P-Value

Between groups 19.7309 5 3.94618 16.28 0.0001

Within groups 2.90784 12 10.24232

Total (Corr.) 22.6388 17

MultiPLF Range Tests for Do giam RSA by Ham luong chat mang
Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups
16 3 7.179 X

14 3 7.89567 |XX

18 3 8.74267 XX

20 3 8.98633 X

12 3 9.13133 X

10 3 10.5327 X

PLF6.3. Anh hwéng luu lweong nap liéu dén hiéu suat, d am, do giam (RSA,
TFC, TPC, TTC) ciia bdt say phun

One-Way ANOVA - Hieu suat by Luu luong nap lieu

Dependent variable: Hieu suat

Factor: Luu luong nap lieu (ml/phut)

Number of observations: 18
Number of levels: 6

Summary Statistics for Hieu suat

Luu luong nap  |Count |Average |Standard Coeff. of Minimum [Maximum [Range |Stnd. skewness
lieu deviation variation

10 3 31.5967 |1.8516 5.86012% 30.03 33.64 3.61 |0.764865
15 3 35.76 [1.72711 4.82972% 33.83 37.16 3.33 [-0.884506
20 3 56.4667 |1.04242 1.84608% 55.36 57.43 2.07 [-0.429253
25 3 61.62 (1.9803 3.21373% 59.98 63.82 3.84 (0.82786
30 3 55.1567 (0.837636 1.51865% 54.36 56.03 1.67 (0.288799
35 3 33.5833 |0.770541 2.29441% 32.75 34.27 152 (-0.583723
Total 18 45.6972 |12.6848 27.7584% 30.03 63.82 33.79 10.0948687
ANOVA Table for Hieu suat by Luu luong nap lieu

Source Sum of Squares [Df  [Mean Square F-Ratio P-Value
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Between groups 2709.95 5 541.99 255.76 0.0000

Within groups 25.4299 12 2.11916

Total (Corr.) 2735.38 17

MultiPLF Range Tests for Hieu suat by Luu luong nap lieu

Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups

10 3 31.5967 (X

35 3 33.5833 [XX

15 3 35.76 X

30 3 55.1567 X

20 3 56.4667 X

25 3 61.62 X

One-Way ANOVA - Do am by Luu luong nap lieu

Dependent variable: Do am

Factor: Luu luong nap lieu (ml/phut)

Number of observations: 18

Number of levels: 6

Summary Statistics for Do am

Luu luong nap  |Count |Average |Standard Coeff. of Minimum |Maximum [Range |Stnd. skewness
lieu deviation variation

10 3 3.64667 [0.345591 9.47691% 3.29 3.98 0.69 (-0.213859
15 3 3.44667 [0.0750555 2.17763% 3.36 3.49 0.13 [-1.22474
20 3 3.24 0.166433 5.13683% 3.12 3.43 0.31 |1.10157
25 3 3.41333 (0.142945 4.18785% 3.29 3.57 0.28 [0.701656
30 3 4.55667 {0.340196 7.4659% 4.21 4.89 0.68 [-0.12452
35 3 4.62667 |0.10504 2.27031% 4.52 4.73 0.21 |-0.100875
Total 18 3.82167 [0.603599 15.7941% 3.12 4.89 1.77 1.07333
ANOVA Table for Do am by Luu luong nap lieu

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 5.59372 5 1.11874 22.38 0.0000

Within groups 0.599933 12 0.0499944

Total (Corr.) 6.19365 17

MultiPLF Range Tests for Do am by Luu luong nap lieu

Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups

20 3 3.24 X

25 3 3.41333 |XX

15 3 3.44667 |XX

10 3 3.64667 X

30 3 4.55667 X

35 3 4.62667 X

One-Way ANOVA - Do giam RSA by Luu luong nap lieu

Dependent variable: Do giam RSA

Factor: Luu luong nap lieu (ml/phut)

Number of observations: 18

Number of levels: 6

Summary Statistics for Do giam RSA

Luu luong nap Count |Average [Standard Coeff. of Minimum |Maximum |Range [Stnd. skewness
lieu deviation variation

10 3 10.684 |0.949504 8.88715% 9.733 11.632 1.899 |(-0.0100535
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15 3 8.53767 [0.0090185 0.105632% 8.529 8.547 0.018 |0.233933
20 3 7.89567 [0.0612726 0.776028% 7.825 7.934 0.109 |-1.21155
25 3 7.16867 [0.0808352 1.12762% 7.121 7.262 0.141 |1.2239
30 3 8.46333 |0.588609 6.95481% 8.123 9.143 1.02 |1.22474
35 3 9.84233 |0.653188 6.63651% 9.098 10.32 1.222 |-1.08254
Total 18 8.76528 |1.28886 14.7042% 7.121 11.632 4511 (1.23176
ANOVA Table for Do giam RSA by Luu luong nap lieu

Source Sum of Squares Df Mean Square F-Ratio P-value
Between groups 24.8697 5 497395 17.71 0.0000

Within groups 3.37008 12 0.28084

Total (Corr.) 28.2398 17

MultiPLF Range Tests for Do giam RSA by Luu luong nap lieu

Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups

25 3 7.16867 [X

20 3 7.89567  |XX

30 3 8.46333 X

15 3 8.53767 X

35 3 9.84233 X

10 3 10.684 X

One-Way ANOVA - Do giam TFC by Luu luong nap lieu

Dependent variable: Do giam TFC

Factor: Luu luong nap lieu (ml/phut)

Number of observations: 18

Number of levels: 6

Summary Statistics for Do giam TFC

Luu luong nap Count |Average |Standard Coeff. of Minimum [Maximum [Range |Stnd. skewness
lieu deviation variation

10 3 3.68367 |0.103886 2.82018% 3.575 3.782 0.207 |-0.313373
15 3 2.94667 |0.0181751 0.616801% 2.932 2.967 0.035 |0.895646
20 3 1.89867 |0.0387857 2.04279% 1.871 1.943 0.072 |1.11485
25 3 1.79633 |0.0531445 2.9585% 1.738 1.842 0.104 |-0.715323
30 3 1.95467 (0.10666 5.45668% 1.837 2.045 0.208 |-0.761883
35 3 3.14133 |0.562658 17.9114% 2.773 3.789 1.016 |1.19036
Total 18 2.57022 |0.770643 29.9835% 1.738 3.789 2.051 |0.79051
ANOVA Table for Do giam TFC by Luu luong nap lieu

Source Sum of Squares  [Df |Mean Square |F-Ratio P-Value

Between groups  |9.40931 5 1.88186 32.88 0.0000

Within groups 0.686824 12 [0.0572353

Total (Corr.) 10.0961 17

MultiPLF Range Tests for Do giam TFC by Luu luong nap lieu
Method: 95.0 percent LSD

Level [Count |Mean Homogeneous Groups
25 3 1.79633 |X

20 3 1.89867 |X

30 3 1.95467 |X

15 3 2.94667 X

35 3 3.14133 X

10 3 3.68367 X

One-Way ANOVA - Do giam TPC by Luu luong nap lieu

Dependent variable: Do giam TPC
Factor: Luu luong nap lieu (ml/phut)
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Number of observations: 18
Number of levels: 6

Summary Statistics for Do giam TPC

Luu luong nap Count |Average |Standard Coeff. of Minimum |Maximum |Range |Stnd. skewness
lieu deviation variation

10 3 7.891 |1.00456 12.7305% 6.893 8.902 2.009 (0.041171
15 3 5.04733 |0.571315 11.3191% 4712 5.707 0.995 (1.22423

20 3 3.61033 |0.056359 1.56105% 3.546 3.651 0.105 |(-1.10058
25 3 3.54167 |0.0467582 1.32023% 3.498 3.591 0.093 [0.379963
30 3 4.87 0.548506 11.263% 4.535 5.503 0.968 |1.21848

35 3 6.87067 |0.585732 8.52512% 6.529 7.547 1.018 |1.22455
Total 18 5.30517 |1.71664 32.3579% 3.498 8.902 5.404 (1.13821
ANOVA Table for Do giam TPC by Luu luong nap lieu

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 46.1267 5 9.22534 27.89 0.0000

Within groups 3.9697 12 0.330809

Total (Corr.) 50.0964 17

MultiPLF Range Tests for Do giam TPC by Luu luong nap lieu

Method: 95.0 percent LSD

Level [Count ([Mean Homogeneous Groups

25 3 3.54167 (X

20 3 3.61033 (X

30 3 4.87 X

15 3 5.04733 X

35 3 6.87067 X

10 3 7.891 X

One-Way ANOVA - Do giam TTC by Luu luong nap lieu

Dependent variable: Do giam TTC

Factor: Luu luong nap lieu (ml/phut)

Number of observations: 18

Number of levels: 6

Summary Statistics for Do giam TTC

Luu luong nap Count [Average |Standard Coeff. of Minimum |Maximum |Range |Stnd. skewness
lieu deviation variation

10 3 3.759 [0.0808764 2.15154% 3.674 3.835 0.161 |-0.349709
15 3 2.61333 [0.201535 7.7118% 2414 2.817 0.403 (0.0683862
20 3 1.922 (0.10413 5.41778% 1.821 2.029 0.208 |0.182738
25 3 1.38867 |0.0594082 4.27807% 1.322 1.436 0.114 |-0.925851
30 3 2.72267 (0.157068 5.7689% 2.553 2.863 0.31 |-0.573527
35 3 3.71167 (0.149721 4.03379% 3.579 3.874 0.295 (0.605744
Total 18 2.68622 (0.895984 33.3548% 1.322 3.874 2.552 (-0.137771
ANOVA Table for Do giam TTC by Luu luong nap lieu

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 13.4301 5 2.68603 148.38 0.0000

Within groups 0.217233 12 0.0181027

Total (Corr.) 13.6474 17

MultiPLF Range Tests for Do giam TTC by Luu luong nap lieu
Method: 95.0 percent LSD

[Level [Count

[Mean

|Homogeneous Groups
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25 3 1.38867 |X

20 3 1.922 X
15 3 2.61333 X
30 3 2.72267 X
35 3 3.71167 X
10 3 3.759 X

Response Hieu suat
Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0.985997
0.960791
2.313292
46.13133

15

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio
Model 9 1884.0022 209.334 39.1181
Error 5 26.7566 5.351 Prob > F
C. Total 14 1910.7588 0.0004*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 3 25.641325 8.54711 15.3275
Pure Error 2 1.115267 0.55763 Prob > F
Total Error 5 26.756592 0.0619
Max RSq
Parameter Estimates
Term Estimate  Std Error tRatio  Prob>|t|
Intercept 58.403333 1.33558 43.73 <.0001*
Nhiet do(130,160) 11.42875 0.817872 13.97 <.0001*
Ham luong chat mang(14,18) -0.5575 0.817872 -0.68 0.5257
Luu luong nap lieu(15,30) -2.79375 0.817872 -3.42 0.0189*
Nhiet do*Ham luong chat mang 1.2225 1.156646 1.06 0.3389
Nhiet do*Luu luong nap lieu -3.875 1.156646 -3.35 0.0203*
Ham luong chat mang*Luu luong nap lieu -3.2925 1.156646 -2.85 0.0360*
Nhiet do*Nhiet do -11.02917 1.203875 -9.16 0.0003*
Ham luong chat mang*Ham luong chat mang -3.981667 1.203875 -3.31 0.0213*
Luu luong nap lieu*Luu luong nap lieu -7.999167 1.203875 -6.64 0.0012*
Response Do am
Summary of Fit
RSquare 0.994159
RSquare Adj 0.983647
Root Mean Square Error 0.077578
Mean of Response 3.222
Observations (or Sum Wgts) 15
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio
Model 9 5.1221483 0.569128 94.5656
Error 5 0.0300917 0.006018 Prob > F
C. Total 14 5.1522400 <.0001*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 3 0.00722500 0.002408 0.2106
Pure Error 2 0.02286667 0.011433 Prob > F
Total Error 5 0.03009167 0.8824
Max RSq
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Parameter Estimates

Term Estimate Std Error  t Ratio Prob>|t|
Intercept 2.3466667 0.04479 52.39 <.0001*
Nhiet do(130,160) -0.35125 0.027428 -12.81 <.0001*
Ham luong chat mang(14,18) 0.075 0.027428 2.73 0.0411*
Luu luong nap lieu(15,30) 0.33875 0.027428 12.35 <.0001*
Nhiet do*Ham luong chat mang -0.05 0.038789 -1.29 0.2538
Nhiet do*Luu luong nap lieu 0.2125 0.038789 5.48 0.0028*
Ham luong chat mang*Luu luong nap lieu -0.1 0.038789 -2.58 0.0495*
Nhiet do*Nhiet do 0.4829167 0.040373 11.96 <.0001*
Ham luong chat mang*Ham luong chat mang 0.5054167 0.040373 12.52 <.0001*
Luu luong nap lieu*Luu luong nap lieu 0.6529167 0.040373 16.17 <.0001*
Response RSA
Summary of Fit
RSquare 0.949921
RSquare Adj 0.859778
Root Mean Square Error 0.583425
Mean of Response 10.94667
Observations (or Sum Wgts) 15
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio
Model 9 32.282608 3.58696 10.5379
Error 5 1.701925 0.34039 Prob > F
C. Total 14 33.984533 0.0092*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 3 1.5433250 0.514442 6.4873
Pure Error 2 0.1586000 0.079300 Prob > F
Total Error 5 1.7019250 0.1365

Max RSq
Parameter Estimates
Term Estimate Std Error  t Ratio Prob>|t|
Intercept 9.64 0.336841 28.62 <.0001*
Nhiet do(130,160) 1.57375 0.206272 7.63 0.0006*
Ham luong chat mang(14,18) -0.41625 0.206272 -2.02 0.0996
Luu luong nap lieu(15,30) -0.2825 0.206272 -1.37 0.2291
Nhiet do*Ham luong chat mang -0.775 0.291713 -2.66 0.0451*
Nhiet do*Luu luong nap lieu -0.1275 0.291713 -0.44 0.6803
Ham luong chat mang*Luu luong nap lieu -0.1075 0.291713 -0.37 0.7276
Nhiet do*Nhiet do 1.3175 0.303624 4.34 0.0074*
Ham luong chat mang*Ham luong chat mang 0.5125 0.303624 1.69 0.1522
Luu luong nap lieu*Luu luong nap lieu 0.62 0.303624 2.04 0.0966
Response TFC
Summary of Fit
RSquare 0.941028
RSquare Adj 0.834878
Root Mean Square Error 0.458365
Mean of Response 3.474
Observations (or Sum Wgts) 15
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio
Model 9 16.762868 1.86254 8.8651
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Source DF Sum of Squares Mean Square F Ratio
Error 5 1.050492 0.21010 Prob > F
C. Total 14 17.813360 0.0135*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 3 0.8780250 0.292675 3.3940
Pure Error 2 0.1724667 0.086233 Prob > F
Total Error 5 1.0504917 0.2359

Max RSq
Parameter Estimates
Term Estimate Std Error  t Ratio Prob>|t|
Intercept 2.5533333 0.264637 9.65 0.0002*
Nhiet do(130,160) 1.13125 0.162056 6.98 0.0009*
Ham luong chat mang(14,18) -0.30625 0.162056 -1.89 0.1174
Luu luong nap lieu(15,30) -0.085 0.162056 -0.52 0.6223
Nhiet do*Ham luong chat mang -0.4275 0.229182 -1.87 0.1211
Nhiet do*Luu luong nap lieu -0.13 0.229182 -0.57 0.5951
Ham luong chat mang*Luu luong nap lieu -0.005 0.229182 -0.02 0.9834
Nhiet do*Nhiet do 1.1095833 0.238541 4.65 0.0056*
Ham luong chat mang*Ham luong chat mang 0.2495833 0.238541 1.05 0.3433
Luu luong nap lieu*Luu luong nap lieu 0.3670833 0.238541 1.54 0.1845
Response TPC
Summary of Fit
RSquare 0.939211
RSquare Adj 0.829791
Root Mean Square Error 0.611964
Mean of Response 5.732
Observations (or Sum Wgts) 15
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio
Model 9 28.930740 3.21453 8.5835
Error 5 1.872500 0.37450 Prob > F
C. Total 14 30.803240 0.0145*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 3 1.7927000 0.597567 14.9766
Pure Error 2 0.0798000 0.039900 Prob > F
Total Error 5 1.8725000 0.0632

Max RSq
Parameter Estimates
Term Estimate Std Error  t Ratio Prob>|t|
Intercept 4.54 0.353318 12.85 <.0001*
Nhiet do(130,160) 1.535 0.216362 7.09 0.0009*
Ham luong chat mang(14,18) -0.4275 0.216362 -1.98 0.1051
Luu luong nap lieu(15,30) -0.1125 0.216362 -0.52 0.6253
Nhiet do*Ham luong chat mang -0.52 0.305982 -1.70 0.1500
Nhiet do*Luu luong nap lieu -0.27 0.305982 -0.88 0.4180
Ham luong chat mang*Luu luong nap lieu 0.09 0.305982 0.29 0.7805
Nhiet do*Nhiet do 1.27 0.318476 3.99 0.0104*
Ham luong chat mang*Ham luong chat mang 0.355 0.318476 1.11 0.3157
Luu luong nap lieu*Luu luong nap lieu 0.61 0.318476 1.92 0.1136
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Response TTC
Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0.957381
0.880668
0.267797
1.908667

15

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio
Model 9 8.0549983 0.895000 12.4800
Error 5 0.3585750 0.071715 Prob > F
C. Total 14 8.4135733 0.0063*
Lack Of Fit
Source DF Sum of Squares Mean Square F Ratio
Lack Of Fit 3 0.27437500 0.091458 2.1724
Pure Error 2 0.08420000 0.042100 Prob > F
Total Error 5 0.35857500 0.3307

Max RSq
Parameter Estimates
Term Estimate Std Error  t Ratio Prob>|t|
Intercept 1.23 0.154612 7.96 0.0005*
Nhiet do(130,160) 0.77625 0.09468 8.20 0.0004*
Ham luong chat mang(14,18) -0.165 0.09468 -1.74 0.1418
Luu luong nap lieu(15,30) 0.04375 0.09468 0.46 0.6634
Nhiet do*Ham luong chat mang -0.5375 0.133898 -4.01 0.0102*
Nhiet do*Luu luong nap lieu 0.025 0.133898 0.19 0.8592
Ham luong chat mang*Luu luong nap lieu -0.1125 0.133898 -0.84 0.4391
Nhiet do*Nhiet do 0.47 0.139366 3.37 0.0198*
Ham luong chat mang*Ham luong chat mang 0.4825 0.139366 3.46 0.0180*
Luu luong nap lieu*Luu luong nap lieu 0.32 0.139366 2.30 0.0701

PL5.4. Kiém chirng thuc nghiém

r

Toi wu hoa cong doan trich ly

Comparison of Means TPC

95.0% confidence interval for mean of Du doan TPC: 7.8407 +/- 0.0 [7.8407, 7.8407]

95.0% confidence interval for mean of Thuc nghiem TPC: 7.8832 +/- 0.458184 [7.42502, 8.34138]

95.0% confidence interval for the difference between the means
assuming equal variances: -0.0425 +/- 0.295661 [-0.338161, 0.253161]

t test to compare means
Null hypothesis: meanl = mean2
Alt. hypothesis: meanl NE mean2

assuming equal variances: t =-0.399103 P-value = 0.710207

Do not reject the null hypothesis for alpha = 0.05.

Comparison of Means TFC

95.0% confidence interval for mean of Du doan TFC: 1.361 +/- 0.0 [1.361, 1.361]

95.0% confidence interval for mean of Thuc nghiem TFC: 1.3521 +/- 0.0372621 [1.31484, 1.38936]
95.0% confidence interval for the difference between the means
assuming equal variances: 0.0089 +/- 0.0240448 [-0.0151448, 0.0329448]

t test to compare means
Null hypothesis: meanl = mean2
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Alt. hypothesis: meanl NE mean2
assuming equal variances: t = 1.02768 P-value = 0.36218
Do not reject the null hypothesis for alpha = 0.05.

Comparison of Means TTC
95.0% confidence interval for mean of Du doan TTC: 2.0843 +/- 0.0 [2.0843, 2.0843]
95.0% confidence interval for mean of Thuc nghiem TTC: 2.09 +/- 0.0346384 [2.05536, 2.12464]
95.0% confidence interval for the difference between the means

assuming equal variances: -0.0057 +/- 0.0223517 [-0.0280517, 0.0166517]
t test to compare means

Null hypothesis: meanl = mean2

Alt. hypothesis: meanl NE mean2

assuming equal variances: t = -0.708034 P-value = 0.518001
Do not reject the null hypothesis for alpha = 0.05.

Comparison of Means RSA
95.0% confidence interval for mean of Du doan RSA: 4.594 +/- 0.0 [4.594, 4.594]
95.0% confidence interval for mean of Thuc nghiem RSA: 4.58327 +/- 0.11314 [4.47013, 4.69641]
95.0% confidence interval for the difference between the means

assuming equal variances: 0.0107333 +/- 0.0730078 [-0.0622744, 0.0837411]
t test to compare means

Null hypothesis: meanl = mean2

Alt. hypothesis: meanl NE mean2

assuming equal variances: t = 0.408184 P-value = 0.704044
Do not reject the null hypothesis for alpha = 0.05.

T6i wu hoa cong doan say phun

Comparison of Means Hieu suat
95.0% confidence interval for mean of Hieu suat du doan: 42.201 +/- 0.0 [42.201, 42.201]
95.0% confidence interval for mean of Hieu suat TN: 42.0407 +/- 0.650978 [41.3897, 42.6916]
95.0% confidence interval for the difference between the means
assuming equal variances: 0.160333 +/- 0.420069 [-0.259736, 0.580402]
t test to compare means
Null hypothesis: meanl = mean2
Alt. hypothesis: meanl NE mean2
assuming equal variances: t = 1.05973 P-value = 0.349018
Do not reject the null hypothesis for alpha = 0.05.
Comparison of Means Do am
95.0% confidence interval for mean of Do am du doan: 2.936 +/- 0.0 [2.936, 2.936]
95.0% confidence interval for mean of Do am TN: 2.87133 +/- 0.146213 [2.72512, 3.01755]
95.0% confidence interval for the difference between the means
assuming equal variances: 0.0646667 +/- 0.0943495 [-0.0296828, 0.159016]
t test to compare means
Null hypothesis: meanl = mean2
Alt. hypothesis: meanl NE mean2
assuming equal variances: t = 1.90297 P-value = 0.129794
Do not reject the null hypothesis for alpha = 0.05.
Comparison of Means RSA
95.0% confidence interval for mean of RSA du doan: 9.224 +/- 0.0 [9.224, 9.224]
95.0% confidence interval for mean of RSA TN: 9.19267 +/- 0.100916 [9.09175, 9.29358]
95.0% confidence interval for the difference between the means
assuming equal variances: 0.0313333 +/- 0.0651202 [-0.0337869, 0.0964535]
t test to compare means
Null hypothesis: meanl = mean2
Alt. hypothesis: meanl NE mean2
assuming equal variances: t = 1.33592 P-value = 0.252515
Do not reject the null hypothesis for alpha = 0.05.

Comparison of Means TPC

95.0% confidence interval for mean of TPC du doan: 4.124 +/- 0.0 [4.124, 4.124]

95.0% confidence interval for mean of TPC TN: 4.19167 +/- 0.122565 [4.0691, 4.31423]
95.0% confidence interval for the difference between the means
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assuming equal variances: -0.0676667 +/- 0.0790897 [-0.146756, 0.011423]
t test to compare means
Null hypothesis: meanl = mean2
Alt. hypothesis: meanl NE mean2
assuming equal variances: t = -2.37545 P-value = 0.0763657
Do not reject the null hypothesis for alpha = 0.05.

Comparison of Means TFC
95.0% confidence interval for mean of TFC du doan: 2.358 +/- 0.0 [2.358, 2.358]
95.0% confidence interval for mean of TFC TN: 2.29833 +/- 0.165197 [2.13314, 2.46353]
95.0% confidence interval for the difference between the means

assuming equal variances: 0.0596667 +/- 0.1066 [-0.0469329, 0.166266]
t test to compare means

Null hypothesis: meanl = mean2

Alt. hypothesis: meanl NE mean2

assuming equal variances: t = 1.55406 P-value = 0.195138

Do not reject the null hypothesis for alpha = 0.05.
Comparison of Means TTC
95.0% confidence interval for mean of TTC du doan: 0.909 +/- 0.0 [0.909, 0.909]
95.0% confidence interval for mean of TTC TN: 0.883 +/- 0.0582052 [0.824795, 0.941205]
95.0% confidence interval for the difference between the means

assuming equal variances: 0.026 +/- 0.0375592 [-0.0115592, 0.0635592]
t test to compare means

Null hypothesis: meanl = mean2

Alt. hypothesis: meanl NE mean2

assuming equal variances: t = 1.92198 P-value = 0.126982
Do not reject the null hypothesis for alpha = 0.05.

Shelf-life

Comparison of Means RSA
95.0% confidence interval for mean of RSA giam du doan: 20.0 +/- 0.0 [20.0, 20.0]
95.0% confidence interval for mean of RSA giam thuc nghiem: 19.3233 +/- 1.36567 [17.9577, 20.689]
95.0% confidence interval for the difference between the means

assuming equal variances: 0.676667 +/- 0.881254 [-0.204587, 1.55792]
t test to compare means

Null hypothesis: meanl = mean2

Alt. hypothesis: meanl NE mean2

assuming equal variances: t =2.13189 P-value = 0.0999942

Do not reject the null hypothesis for alpha = 0.05.
Comparison of Means TTC
95.0% confidence interval for mean of TTC du doan: 20.0 +/- 0.0 [20.0, 20.0]
95.0% confidence interval for mean of TTC giam thuc nghiem: 19.7967 +/- 0.34896 [19.4477, 20.1456]
95.0% confidence interval for the difference between the means

assuming equal variances: 0.203333 +/- 0.22518 [-0.0218468, 0.428513]
t test to compare means

Null hypothesis: meanl = mean2

Alt. hypothesis: meanl NE mean2

assuming equal variances: t = 2.50708 P-value = 0.0662624
Do not reject the null hypothesis for alpha = 0.05.
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Hinh f1. Bot bam trén thanh cyclon siy phun
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Phu luc G

Hinh g.3. Shelf life bot ¢ nhiét do 70°C
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Phu luc H
Cong thtc tinh

Ge(T, = T
o T W]

Ps: cdng suat vi song

w: khéi lwong dung mai cho vao binh

C: nhiét dung riéng ctua nudc (4200 [J/ (kg - K)])
T.: nhiét do sau khi vi séng

T1: nhiét do trudc khi vi song

t: thoi gian vi séng

4200 (J/kg.K) = 4200/ (1+273.15) = 15.32 (J/kg. °C)
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Phu luc |
PLI1. Ham lwong chit khé trwéc va sau toi wu héa
Dich ban dau trich ly c6 d6 Bx = 0,3%
Dich sau khi chiét t6i wu hoa c6 ham luong chit tan Bx=1,5%
Gia tri 6 Bx tang 4,3 1an sau khi tbi wu
PLI.2. Ham lwgng TTC (mg oleanolic) an toan
Dich trich ly CoAEO duoc c¢o dic 1én khoang 62 lan (dwa vao bai bao doc tinh cap).

Ham luong dich CoAEO ban dau c6 ham lwgng TTC 2,09 mg oleanolic/g DW. Sau
d6 co6 dac chan khéng tao ra cao CoAEO ¢6 ham lugng TTC 130,3 mg oleanolic/g
DW.

Péc tinh cap

Trong 6000mg (6g cao) cao CoOAEO c6 6x130,3 (781,8) mg oleanolic trong mét kg
thé trong cho két qua an toan khi kiém tra doc tinh cap.

Doc tinh man

Liéu str dung an toan 400mg cao /kg thé trong twong dwong 0,4g cao CoAEO co
0,4x130,3 (52,12) mg oleanolic trén kg thé trong cho két qua an toan khi kiém tra doc
tinh mén.

PLI.3. Ham lwong cac chat con lai trong bot cao COAEO hoa tan sau khi say
phun

Bang i.1 Ham luong cac chat con lai sau khi sdy phun tao ra san pham bot cao
CoAEQ hoa tan

Ham Giatri Ham luong Ham luong Ham luong cac
muc tiéu giam cac chat ban cac chat con chat con lai
dau trong lai trong 42 g trong 100 g bot
1OQmI dich bot cao cao CoAEO
say phun CoAEO
TPC (mg GAE) 4,191 (%) 39 15.692 37,35
TFC (mgQE) 2,298(%) 6,75 2,769 6,59
TTC (mg 0,883(%) 10,45 4,349 10,35
oleanolic)
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