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(57) Sang ché dé cap dén hon hop chiét phan doan cac chét c6 hoat tinh khang khuan tur
cdy mat gau (Gymnanthemum amygdalinum), trong do bang cach str dung lan luot cac
dung méi chiét c6 do phan cuc khac nhau bao gom metanol, etyl axetat, diclometan va
n-hexan dé thu duoc nhom céc hoat chat c6 kha nang uc ché vi khuan gay bénh. Cac
phéan doan dugc xac dinh thanh phén va thir nghiém hoat tinh cho théy co6 hiéu qua uc
ché vi khuan Vibrio parahaemolyticus gdy bénh cho tom voi dudong kinh khéng khuan
dat 17 + 2 mm va c6 ndng do diét khuén t6i thiéu dat 62,5 mg/mL. Hon hop chiét phan
doan cac chét co hoat tinh khang khudn tir cdy mat gau cho thay c6 tiém nang phat
trién thanh ché pham thay thé thudc khiang sinh dé we ché vi khuan Vibrio
parahaemolyticus gdy bénh cho tom nhim tang hiéu qua nuoi tom, giam sy phu thudc

vao cac chat khang sinh tong hop giup phat trién bén viing nghé nuoi tom.
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Linh vye ki thuat dwoe dé cap

Sang ché thudc linh vuc hoa sinh va cac hop chét tir tu nhién, cu thé 1a sang ché
d& cap dén hdn hop chiét thu duoc tir quy trinh chiét phan doan cac chét c6 hoat tinh
khang khuén tir cdy mat gau trc ché vi khuin Vibrio parahaemolyticus gdy bénh trén

A

tom.

Tinh trang k§ thuit ciia sang ché

Trong linh vuc nuéi tréng thuy san, cu thé 13 trong nganh nudi tom, hang nam
phai str dung mét lvong thude khang sinh 16n dé ngin ngira bénh hai. Didu nay tiém 4n
mdt nguy co ton du lwong khang sinh trén t6m nén san phdm tém nudi kho tiép can
duoc véi cac thi truong qubc té. Do d6, da va dang c6 nhiu huéng nghién ctiru cho
phép tim kiém va str dung cac hoat chat tir tw nhién nham thay thé cac chét khang sinh
nhim dam bao stic khoe clia tom ddng thoi khong ¢6 du lwong khang sinh trong san

pham.

Trong sb cac nghién ctru, cdy mét gdu dd duoc quan tdm nghién ctu, tir nim
2011, Eyong va cong su da xac dinh cac thanh ph?in hoa hoc trong chiét xut cia ré va
than cdy mat giu, trong d6 cac thanh phin x4c dinh dugc bao gém cic chit thude
nhom saponin, cdc flavonoit, alkaloit va axit hydrocyanic (Eyong U Eyong, MA
Agiang, 1J Atangwho, [A Iwara, MO Odey and PE Ebong. Phytochemicals and
micronutrients composition of root and stem bark extracts of Vernonia amygdalina
Del. Journal of Medicine and Medical Science, 2(6), 900-903, 2011). Nam 2015,
Usunobun va Okolie da xac dinh duogc cac thanh phﬁn hoa hoc thudc nhom saponin,
alkaloit, flavonoit, tanin, axit ascorbic va beta-caroten trong 14 cdy mat giu bing
phuong phap chudn do6 (Usunobun U and Okolie NP, Phytochemical, trace and
mineral composition of vernonia amygdalina leaves, International Journal of
Biological & Pharmaceutical Research, 2015; 6(5): 393-399; Usunobun U and Okolie
NP, Phytochemical analysis and proximate composition of vernonia amygdalina.

International Journal of Scientific World, 4 (1) (2016) 11-14). Cung thoi gian nay,
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Igwe va cong su (2015) da stir dung ethanol dé tach chiét cac thanh phan héa hoc trong
14 cAy mat gAu va xdc dinh thanh phan trén thiét bi sic ky khi ghép ndi véi khdi phd
(GC-MS) va xéac dinh dugc 11 hop chit héa hoc, g@)m: 3, 5- bis 1, 1 dimethylethyl
(phenol); axit tetradecanoic; 1, 2-epoxyhexadecane (oxirane); methylhexadecanoat
(axit palmitic); axit hexadecanoic (axit eicosanoic); axit 9, 12-octadecadienoic (axit
linoleic); 3, 7- dimethyldodecan-1-ol (phytol); axit 6-octadecenoic (axit oleic); axit
octadecanoic (axit stearic); cholest-5, 3- ol, 5-acetat (cholestan) va axit 1,2
benzenedicarboxylic (di-n-octyl phthalat) (K.K. Igwe et al., GC-MS analysis of
phytocomponents in Vernonia amygdalina. Del leaves and its contractile potential in
mammary tissue in female albino Wistar rats. IOSR Journal of Agriculture and
Veterinary Science, 2015, 8(11), 25-30). Nam 2017, Mustapha va cOng su da su dung
phuong phap Soxhlet, dung moi ethanol két hop v6i cac dung moi ¢6 dd phan cuc
khéc nhau nhu: chloroform, etyl acetat va n-butanol dé tich chiét cac thanh phan hoa
hoc trong 14 cdy mat ghu, trong d6 c6 cac hop chét hoa hoc trong 14 ciy mat giu da
duoc xac dinh bing phurong phép ndy 1a cac tanin, phlobatannin, saponin, carbohydrat,
cardioactive glycosit, flavonoit, alkaloit, steroit va terpene (Mustapha A Tijjani etal.,
Phytochemical analysis, analgesic and antipyretic properties of ethanolic leaf extract
of Vernonia amygdalina Del. Journal of Herbmed Pharmacology, 2017; 6(3): 95-99).
Trong mdt nghién ctru khac, Longe va cong sy (2017) cling da st dung hé chiét
Soxhlet va tach chiét cac thanh phan hoa hoc trong ré, than va 14 clia cdy mét g4u bang
metanol & didu kién nhiét do 100°C. Két qua phan tich trén thiét bi GC-MS da xéc
dinh dwoc 15 hop chét c6 hoat tinh sinh hoc trong r& ciy mat gau, 6 hop chit dugc
phat hién trong than va 5 hop chit khac duogc tim thdy trong 14 cdy mat giu (Longe
Adeteju Olufunmilayo, Momoh Johnson Oshiobugiel and Asoro Iroghama Iyobosa.
Gas chromatography - mass spectrometry (GC-MS) analysis of phytocomponents in
the root, stem barks and leaf of vernonia amygdalina. World Journal of

Pharmaceutical Research, 2017, 6(2), 35-49).

Niam 2019, Oluwaseun va cong su di so sanh hiéu qud cua k¥ thuat chiét Soxhlet
v6i phuong phép chiét siéu am st dung dung moi etanol dé tach chiét cac chit co hoat
tinh sinh hoc trong miu 14 cdy mat giu. Két qua phan tich trén thiét bi GC-MS cho
thdy, phuong phép tach chiét mAu bing séng siéu 4m da thu duoc 23 hop chit c6 hoat



4190 3146

tinh sinh hoc trong khi phuong phép chiét Soxhlet chi x4c dinh duge ¢ 5 hop chét
hitu co (Oluwaseun Ruth Alara et al., Extraction and characterization of bioactive
compounds in Vernonia amygdalina leaf ethanolic extract comparing Soxhlet and
microwave-assisted extraction techniques. Journal of Taibah University for Science,
2019, 13(1), 414-422). Nam 2020, Poppy va cong su da phan tich chiét xuét etyl acetat
fir 14 cAy mat gAu bing thidt bi séc ky 1ong ghép ndi v6i khdi pho, két qua phat hién
duoc cac chét co hoat tinh sinh hoc, gdm: ingenol-3-angelate, axit chlorogenic, axit 4-
methoxycinnamic, flavonoit (apigetrin, apigenin, luteolin, diosmetin, baicalin,
rhoifolin va scutellarin), coumarines (7-hydroxycoumarine, 4-metylumbelliferon va 4-
metylumbelliferyl glucuronid) (Poppy Anjelisa Zaitun Hasibuan et al., The anticancer
activities of Vernonia amygdalina Delile. Leaves on 4T1 breast cancer cells through

phosphoinositide 3-kinase (PI3K) pathway. Heliyon 6 (2020) e04449).

Céc chét chiét xuét va thanh phan hoat tinh tir cAy mét giu di duoc chimg minh
¢6 tac dung khang viém, khing khuén, khéng nAm, chéng ung thu, cac chét nay don
dong vai tro nhu céc chét chéng oxy hoa, giai doc, bao vé gan va than, didu hoa lipit
huyét thanh, bdo vé hé than kinh (Ifeoma II et al., Current perspectives on the
medicinal potentials of Vernonia amygdalina Del. Journal of Medicinal Plants
Research, 2011, 5(7), 1051-1061; Eziuche AU et al., The Phytochemistry,
Ethnobotanical, and Pharmacological Potentials of the Medicinal Plant Vernonia
amygdalina L. (bitter Leaf). Clinical Complementary Medicine and Pharmacology,
2021, 1, 100006). Chiét xult cua 14 mat gdu bd sung vao thac an cho ca rd phi
(Oreochromis niloticus) & song Nile giup cai thién tbc d6 ting truéng, ning cao suc
khoe cé, tang kha nang chdng chiu véi su thay d6i cta diéu kién mdi truong va khang
vi khudn Aeromonas hydrophila (Samuel Opoku Dandi et al, Bitter Leaf Vernonia
amygdalina Extract Enhances Growth, Hematology, Heat Stress Response, and
Resistance to Aeromonas hydrophila in Nile Tilapia. North American Journal of
Aquaculture, 2022, 84(4), 432-441. Mit khac, chiét xudt tir 14 cdy mit gau da duogc st
dung dé han ché su phat trién va kiém so4t bénh ndm thity mi & c4 nude ngot (Ebele M
I et al., The use of aqueous extracts of Vernonia amygdalina in the control of
saprolegniasis in Clarias gariepinus, a freshwater fish. African  Journal of

Biotechnology, 2010, 8, 7130-7132).
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Nhu vdy, cac thanh phén hoa hoc va cac chét ¢ hoat tinh sinh hoc trong chiét
xuét cdy mat giu cho thdy tiém nang tmg dung khang vi khuan gay bénh & dong vat
cling nhu kha nang bao vé stirc khoe ma khong lién quan dén cac thanh phan khéng

sinh bi kiém soat.

Trong nuoi trong thuy san, dac biét la nudi tom, vi khuan Vibrio
parahaemolyticus gy bénh anh huong rAt 16n dén ning suat. Do d6 viéc kiém soat vi
khuan Vibrio parahaemolyticus gdy bénh trén tom ma khong phai su dung cac chét
khang sinh bi kiém soét 1a mot hudng cho phép phat trién bén vimg nganh nuoi trong
thiy san ndi chung. Tuy nhién, cén ¢o6 quy trinh chiét nham thu dugc ché pham c6 hoat
tinh khang khuan ma khong chtra thanh phan khéang sinh cho phép str dung trc ché vi

khuan gay bénh trén tom la can thiét.

Do d6, van cé nhu cau phat trién céac ché phém cO hoat tinh khéng khuan tu tu
nhién khong st dung cac chét khang sinh b1 cAm hodc han ché str dung dé thay thé cac
ché pham phong bénh cho thiy san néi chung va nudi tom ndi riéng. Cu thé 1a voi tiem
nang khang khuén tir cdy mat gdu, can c6 quy trinh chiét xut thanh phan hoat tinh tir
ciy mat gau (Gymnanthemum amygdalinum) dé thu thanh phan co6 hoat tinh khang
khudn khong chira chat khang sinh bi cidm su dung, cho phép ung dung dé e ché vi
khuan gdy bénh trén tom nhu vi khuan Vibrio parahaemolyticus gop phan bao vé moi

truong sinh thai va phat trién bén virmg nghé nudi tom.
Ban chat ky thuat cla sing ché

Sang ché nham khéc phuc céc ton tai néu trén, cu thé 1a sing ché nham phat trién
cac hoat chét ¢6 kha ning tc ché su phat trién ctia vi khudn dé phat trién cac ché pham
khang khudn tir nguyén liéu thuc vat ung dung trong nudi trong thuy san. Cu thé l1a
sang ché dé cap dén hdn hop chiét phan doan c6 hoat tinh khang khuan tir cdy mat gau

(Gymnanthemum amygdalinum) dé phat trién san pham khang khuan an toan.

Hdn hop chiét phan doan cac chit ¢6 hoat tinh khang khuan tir cdy mét gau
(Gymnanthemum amygdalinum) thu duge tu quy trinh theo sang ché bao gom cao
chiét phan doan metanol, cao chiét phan doan diclometan, cao chiét phan doan etyl

axetat va cao chiét phan doan n-hexan duoc phéi tron theo ty 1¢ 3:2:2:1 (theo trong
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luong) va hon hop nay c¢6 duong kinh khang khuan Vibrio parahaemolyticus gy bénh
cho tom dat 17 + 2 mm va c6 nong do diét khuan tdi thiéu dat 62,5 mg/mL, trong do,
cac phan doan cao chiét phan doan metanol, cao chiét phan doan diclometan, cao chiét
phan doan etyl axetat va cao chiét phan doan n-hexan thu duoc tr quy trinh chiét bao

gdm cac budc:

a) chuin bi nguyén lidu bing cach thu thap 14 cay mat gau (Gymnanthemum
amygdalinum) tuoi, sau khi loai bo tap chét, rua sach, dé rao va séy kho ¢ nhiét do tu
40 dén 50°C dén khi do 4m khoang 10%, sau d6 xay nho qua lugi ¢ 100 mesh thanh
bot, phan bot nay duge lam 4m bang hon hop dung moi metanol:diclometan ty 1¢ 1:1

(theo thé tich) va u trong 2 gio ¢ nhiét do 50°C, thu dugc nguyen ligu da duoc xu ly;

b) thu cao chiét phan doan metanol bang cach chuyén mot lugng nguyén liéu da
duoc xtr 1y vao binh ngam kiét chira metanol 75% theo ty 1& 1/10 (trong luong/thé tich)
ngam trong 48 gid & nhiét do tir 40 dén 50°C, sau do chiét siéu am trong 60 phut ¢ tan
s6 20kHz rdi rut kiét dung moi thu phan dich chiét, 1am ngudi phan dich chiét dén
nhiét do phong, sau do loc va c6 loai dung moi roi séy kho, nghién min thu dugc cao

chiét phan doan metanol dang bot;

¢) thu cao chiét phan doan diclometan bang cach bd sung diclometan vao binh
ngam kiét chira ba chiét cay mat géu sau khi chiét bang metanol, lugng diclometan bo
sung theo ty 1€ ba chiét/diclometan 1a 1/10 (trong luong/thé tich), tién hanh khuay tron
frong 36 giv & & nhiét do tir 40 dén 50°C, sau do chiét siéu am trong 45 phut ¢ tan s
30kHz rdi rat kiét dung moi thu phé”m dich chiét, sau do loc va co loai dung mdi roi séy

khé, nghién min thu duge cao chiét phan doan diclometan dang bot;

d) thu cao chiét phan doan etyl axetat bang céch bd sung etyl axetat vao phan ba
cdy mat gau sau khi chiét bang diclometan, lugng etyl axetat bd sung theo ty 1é ba
chiét/etyl axetat la 1/10 (trong luong/thé tich), tién hanh khudy tron déu trong 24 gio ¢
& nhiét do tu 40 dén 50°C, sau do chiét siéu am trong 30 phut o tan s6 40kHz roi loc
thu phan dich chiét, sau d6 cd loai dung moi roi sdy kho, nghién min thu dugc cao

chiét phén doan etyl axetat dang bot; va

e) thu cao chiét phan doan n-hexan bang cach bd sung n-hexan vao phan ba chiét

etyl axetat, lugng n-hexan bo sung theo ty 1¢ ba chiét/n-hexan la 1/10 (trong luong/thé
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tich), tién hanh khudy tron déu trong 12 gio ¢ & nhiét do tir 40 dén 50°C. sau d6 chict
siéu am trong 20 phut ¢ tAn s 45kHz roi loc thu phan dich chiét, sau do co loai dung

mdi roi say kho, nghién min thu dugc cao chict phan doan n-hexan dang bot.

Theo cac phuong an uu tién, trong do hén hop chiét phan doan cac chét co hoat
tinh khang khuan tir cdy mat gau chira cao chiét phan doan metanol bao g6m céc thanh
phan: 2.3-pentanedione, 4-methyl-; 3-pentanone, 2,4-dimethyl-: axit axetic, fluoro-,
ethyl este; axit propanoic, 2-oxo-, methyl este; z-1 1-tridecen-1-ol, acetat; 2-propanone,
1-methoxy-; C>HsC(CH3):COCHs; axit butanedioic, 2-hydroxy-2-methyl-, (S)-:
butyrolacton; cyclohexanon; axit acetic, (2,4-dichlorophenoxy)-. 2-butoxypropyl este:
xylitol; diglycerol; glycerin; 4H-pyran-4-one, 2.,3-dihydro-3,5-dihydroxy-6-methyl-; 2-
buten-1-ol, acetat; 1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol; benzofuran, 2,3-dihydro-;
hydroquinon; benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl-; 1.3-cyclohexadiene, 5-
(1,5-dimethyl-4-hexenyl)-2-methyl-,  [S-(R*,S*)]-;  naphthalene.  1.2.4a.5.6.8a-
hexahydro-4,7-dimethyl-1-(1-methylethyl)-; beta.-bisabolene; phenol, 2.5-bis(1.1-
dimethylethyl)-; cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]-;
6.8-dioxa-3-thiabicyclo(3,2,1)octane 3,3-dioxide; 4-amino-2,6-dihydroxypyrimidine;
1H-inden-1-one,  2.3-dihydro-5,6-dimethoxy-3-methyl-;  bac  butanoate;  4(1H)-
pyrimidinone, 6-hydroxy-; I-gala-l-ido-octose; D-erythro-pentose, 2-deoxy-; 1,4,7,10-
tetraoxacyclododecan-2-one; ethanone, 1-cyclododecyl-; axit d-ribonic, .gamma.-
lactone, cyclic  2,3-(ethylboronate);  bicyclo[3.1.1]heptane,  2,6.6-trimethyl-.
(1.0.,2.beta.,5.a.)-; 2-undecanone, 6,10-dimethyl-; caffein; 9-octadecen-1-ol, (Z)-; axit
hexadecanoic, methyl este; axit palmitoleic; axit n-hexadecanoic; trehalose; axit
heptadecanoic; axit pentadecanoic; phytol; axit 9,12,15-octadecatrienoic, (2.2.7)-;
methyl 8.11,14-heptadecatrienoat; benzyl beta.-d-glucosit; gama.-sitosterol; axit
eicosanoic;  stigmastanol; axit  6-methoxy-2-methyl-quinoline-3-carboxylic ~ 2-
dimethylamino-ethyl este; axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este;
]-bromo-11-iodoundecan; 4'-phenyl-2-hydroxystilben; axit 9,12-octadecadienoic
(2.2)-, 2.3-dihydroxypropyl este; axit linolenic, 2-hydroxy-1-(hydroxymethyl)ethyl
(2,2.,7)-; axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este; squalen; axit

hexadecanoic, 2-hydroxy-, methyl este; methyl 2-hydroxydodecanoat; axit thioctic;
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estra-1,3,5.7.9-pentaen-17-one, 3-[(trimethylsilyl)oxy]-; axit octadecanoic. 3-[(1-

oxohexadecyl)oxy]-2-[(1-oxotetradecyl)oxy |propyl este; va vitamin E.

Theo cac phuong an uu tién, trong do hén hop chiét phéan doan cac chét co hoat
tinh khang khuan tir cdy mat gu chua cao chiét phan doan diclometan thu dugc bao
g6m cac thanh phan: methylene clorua; diallyl disulphua; 2-indolizinemethanol; 3-
vinyl-1,2-dithiacyclohex-4-ene; trisulfide, di-2-propenyl; axit 1-
aminocyclopentanecarboxylic, n-propyloxycarbonyl-, undecyl este; 1,5-
cyclodecadiene,  1,5-dimethyl-8-(1-methylethylidene)-,  (E.E)-; 3-cyclohexene-1-
methanol, .o..4-dimethyl-.a.-(4-methyl-3-pentenyl)-, [R-(R*,R*)]-; benzen, 1-(1.5-
dimethyl-4-hexenyl)-4-methyl-; 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-
methyl-, [S-(R*,S*)]-; gamma.-muurolen; beta.-bisabolen; (+)-epi-
bicyclosesquiphellandren; cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-
(R*,S*)]-; 2(4H)-benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl-; hexadecan;
1H-indene, 1-ethylideneoctahydro-7a-methyl-, (1E.3a.a.,7a.beta.)-; trans-
chrysanthemal; geranyl vinyl ether; 4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphenol;
axit tetradecanoic; 1-methyl-3-n-propyl-2-pyrazolin-5-one; spiro[4.5]dec-6-en-8-one,
1,7-dimethyl-4-(1-methylethyl)-; ~ 9-octadecyn; 3-octadecyn; 1,13-tetradecadien;
cyclohexan, 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1-methylethylidene)-;  axit
hexadecanoic, methyl este; 1-diphenyl(tert-butyl)silyloxy-4-methoxybenzen: geranyl-
p-cymen; axit n-hexadecanoic; ethanol, 2-(octadecyloxy)-; methyl 10-trans, 12-cis-
octadecadienoat; axit 9,12,15-octadecatrienoic, methyl ester. (Z,Z.2)-; phytol; axit
9.12-octadecadienoic (Z,7)-; axit 9,12,15-octadecatrienoic, (Z.2,2)- 13-tetradece-11-
yn-1-ol; oct-5-en-2-ol, 8-(1,4,4a,5,6,7,8,8a-octahydro-2, 5, 5, 8a-tetramethylnaphth-1-
y1)-6-methyl-; methyl 6,9,12,15,18-heneicosapentaenoat; axit acetic, 1-methyl-3-
(2,2,6-trimethyl-bicyclo[4.1.0]hept-1-yl)-propenyl este; 17-(1 ,5-dimethylhexyl)-10,13-
dimethyl-4-vinylhexadecahydrocyclopenta[a]phenanthren-3-ol: gama.-sitosterol;
ethanone,  1-(1-hydroxy-2,6,6-trimethyl-2,4-cyclohexadien-1-yl)-; ~ octadecane, ~ 3-
methyl-; axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este; 1,2-pentanediol,
5-(6-bromodecahydro-2-hydroxy-2.5.5a,8a-tetramethyl-1-naphthalenyl)-3 -methylene-;
|H-indene, 1-ethylideneoctahydro-, trans-; 1-bromo-11-iodoundecan; 2-chloroethyl

linoleat; axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este; 9,19-cyclolanostan-3-ol,
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24,24-epoxymethano-, acetat; 1,2-benzisothiazole, 3-(hexahydro-1H-azepin-1-yl)-,
1,1-dioxide; squalen; Ergost-25-ene-3,5,6,12-tetrol, (3.beta..5.a..6.beta.,12.beta.)-; 2-
Dodecen-1-yl(-)sucinic anhydrit; nonacosan; ethanol, 2-(3.3-
dimethylcyclohexylidene)-, (Z)-; tetracosan; 1.8-dioxacyclohexadecane-2,10-dione,
5,6:12,13-diepoxy-8,16-dimethyl-; 1H-1,2,3,4-tetrazole-1,5-diamine, N(1)-[(2-ethoxy-
3-methoxyphenyl)methyl]-; beta.-tocopherol; 3-aminomethyl-3.5,5-
trimethylcyclohexanol, cis-; hexacosan; i-propyl 11-octadecenoat; vitamin E; axit
pregnan-18-oic,  20-hydroxy-, (5.0.)-;  pyridine-3-carboxamit, oxime, N-(2-

trifluoromethylphenyl)-; va axit oleic, eicosyl este.

Theo cac phuong an uu tién, trong do hdn hop chiét phan doan cac chat ¢ hoat
tinh khang khuan tir cdy mat gdu chtra cao chiét phan doan etyl axetat thu dugc bao
o6m cac thanh phan: n-propyl acetat; 2,3-hexanedion; isobutyl acetat; axit acetic, butyl
este; benzen. 1-(1,5-dimethyl-4-hexenyl)-4-methyl-; 1,3-cyclohexadiene, 5-(1.5-
dimethyl-4-hexenyl)-2-methyl-,  [S-(R*,S*)]-;  alfa.-copaene;  beta.-bisabolene;
cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,5%)]-; phenol, 2.4-di-t-
butyl-6-nitro-; axit borinic, diethyl-, 3.3,5-trimethyl-1-cyclohexen-1-yl este; 9-
octadecyn: caffein; phytol, acetat; axit hexadecanoic, methyl este: axit n-hexadecanoic:
ethanol, 2-(octadecyloxy)-; phytol; axit 9,12-octadecadienoic (7,7)-; axit 9.12.15-
octadecatrienoic, (Z.Z2.,7)-; cyclohexane, 1-(1,5-dimethylhexyl)-4-(4-methylpentyl)-;
gamma.-sitosterol; cobaltocene, 1,1'-dimethyl-; androst-5,15-dien-3ol acetate; glycerol
1-palmitate; 1H-indene, 1-ethylideneoctahydro-, trans-; axit terephthalic, 4-octyl octyl
este; 1,3,12-nonadecatrien; axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este:
squalen; silan, diethylpentadecyloxy(1-phenylpropoxy)-: triacontane, 11,20-didecyl-;
sat,  cyclopentadienyl-ethyl-1.2-diisopropylphosphinoethane; benzaldehyde,  2-
hydroxy-5-nitro-, ~ 2-iodophenylhydrazone;  axit [5-[(Furan-2-carbonyl)amino]-3-
methylpyrazol-1-ylacetic, ethyl este; heptacosan; vitamin E; B(9a)-homo-19-
norpregna-9(11).9a-dien-20-one, 3-(dimethylamino)-4.4,14-trimethyl-, (3.beta..5.0.)-;

va axit 2,3,9,11-tetrachlorobenz[c]acridine-7-carboxylic.

Theo cac phuong an uu tién, trong do hon hop chiét phén doan céc chat ¢o hoat

tinh khang khuan tir ciy mat gau chira cao chiét phan doan n-hexan thu dugc bao 26m
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cac thanh phém: toluen; octan; geranyl acetat; cis-.beta.-farnesen; benzen, 1-(1,5-
dimethyl-4-hexenyl)-4-methyl-; 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-
methyl-,  [S-(R*,S*)]-;  tricyclo[5.4.0.0(2,8)]undec-9-ene, 2,6.6,9-tetramethyl-,
(1R.2S,7R,8R)-; beta.-bisabolen; phenol, 2,4-bis(1,1-dimethylethyl)-; cyclohexene, 3-
(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]-; nerolidol 1; hexadecan;
cyclooctasiloxane, hexadecamethyl-; decane, 3.8-dimethyl-; phenol, 2.4-di-t-butyl-6-
nitro-; docosane, 11-butyl-; pentadecane, 2,6,10-trimethyl-; octadecan; 2-
pentadecanone, 6,10,14-trimethyl-; oxirane, tetradecyl-; 1-pentadecyn; phytol, acetat;
cyclohexane, 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1-methylethylidene)-; 7.9-di-
tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione; axit hexadecanoic, methyl este;
axit n-hexadecanoic; axit 9,12,15-octadecatrienoic, methyl este. (Z2.Z.Z)-: phytol; 3-
eicosene, (E)-; axit 9.12-octadecadienoic (Z,2)-; 9.17-octadecadienal. (Z)-: /.7-8.10-
hexadecadien-1-ol; (R)-(-)-14-methyl-8-hexadecyn-1-ol; axit fumaric, 2-methylpent-3-
yl tridecyl este; axit 9-octadecenoic, (E)-; axit eicosanoic, 2-[(1-oxohexadecyl)oxy]-1-
[[(1-oxohexadecyl)oxy]methyl]ethyl este; axit 1.4-benzenedicarboxylic.  bis(2-
ethylhexyl) este; squalen; B(9a)-homo-19-norpregna-9(11).9a-dien-20-one,  3-
(dimethylamino)-4,4,14-trimethyl-, (3.beta.,5.0.)-; eicosan; axit hexadecanoic. 2-[(]-
oxotetradecyl)oxy]-1,3-propanediyl este; benzenamin, 4-methoxy-N-
(triphenylphosphoranylidene)-; 5.a.-cholest-8-en-3-one, 14-methyl-; tetracosan; 3-
pyridinemethanamine, N-[[4-(dimethylamino)phenyl]methylidene]-; axit octadecanoic,
3-[(1-oxohexadecyl)oxy]-2-[(1-oxotetradecyl)oxy]propyl este; axit hexadecanoic, 2-

hydroxy-1,3-propanediyl este; va tripalmitin.
M ta viin tit cac hinh vé

Hinh 1 12 két qua séc ky dd cao chiét metanol tir 14 cdy mét gau dugc phan tich
trén thiét bi GC-MS.

Hinh 2 1a két qua sac ky dd cao chiét etyl axetat tir 14 cdy mat gau duoc phan

tich trén thiét bi GC-MS.

Hinh 3 la két qua sic ky dd cao chiét diclometan tir 1a cdy mat gau dugc phén

tich trén thiét bi GC-MS.



4190 10/46

Hinh 4 1a két qua sac ky dd cao chiét n-hexan tir 14 cdy mét gau dugc phan tich

trén thiét bi GC-MS.

Hinh 5 1a két qua sac ky dd cao chiét metanol tir 1a cdy mat gau dugc phén tich

trén thiét bi LC-MS.

Hinh 6 1a két qua sac ky dd cao chiét etyl axetat tir 14 cdy mat gau duoc phan tich

trén thiét bi LC-MS.

Hinh 7 1a két qua sac ky dd cao chiét diclometan tir 14 cdy mat gau dugce phin

tich trén thiét bj LC-MS.

Hinh 8 la két qua sdc ky do cao chiét n-hexan tir 14 cay mat gau duogc phan tich

trén thiét bi LC-MS.
Mo ta chi tiét sang ché

Sau day, sang ché dugc mo ta chi tiét véi cac phuong an va cac vi du thuc hién
cu thé ¢6 vién dan dén cac hinh vé kém theo. Tuy nhién, cac phuong an va cac vi du
thuc hién nay chi nham muc dich lam rd sdng ché chu khong nham gi6éi han pham vi

yéu cau bao ho sang ché.

Sang ché dé cap dén hdn hop chiét phan doan cac chét co hoat tinh khang khuén
tir cAy mat gau (Gymnanthemum amygdalinum) bao gbm cao chiét phan doan metanol,
cao chiét phan doan diclometan, cao chiét phan doan etyl axetat va cao chiét phan
doan n-hexan dugc phéi tron theo ty 1€ 3:2:2:1 (theo trong lugng), trong do hon hop
chiét phan doan cac chat ¢ hoat tinh khang khuan nay cho thay hiéu qua tc ché vi
khuan Vibrio parahaemolyticus gdy bénh cho tom véi duong kinh khang khuan dat 17

+ 2 mm va c6 ndng do diét khuan toi thiéu dat 62,5 mg/mL.

Cay mat gau hay con goi la cay la ding, cdy mat gau nam. hoan lién 6 ro, ma ho.
6 tén khoa hoc 1a Gymnanthemum amygdalinum hodc Vernonia amygdalina Del..
Cay mat giu c6 dang cay bui co chidu cao khoang tir 2 dén 5 mét. Cay co vO mau xam
nhat hodc nau, canh cdy gion, 14 cdy c6 mau xanh, vi déng, hinh trai xoan voi hai bén
ria 12 nhitng mép rang cua nho. Trong y hoc c¢d truyén, cay mat gau duge st dung nhu
mot vi thube chéng giun san, chéng sdt rét, nhuan trang, b6 tiéu hoa, khai vi, ha sdt va

ding dé diéu tri vét thuong tai chd. Cay mat gdu duge tim thiy & nhiéu dia phuong

10
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trén khdp ca nude, dic biét tap trung nhiéu ¢ cac tinh mién nui phia Bac, rai rac o cac

tinh mién Trung va mién Nam.

Hon hop chiét phan doan céac chit ¢6 hoat tinh khang khuan tir ciy mét gau
(Gymnanthemum amygdalinum) bao gdm cao chiét phan doan metanol, cao chiét phan
doan diclometan, cao chiét phéan doan etyl axetat va cao chiét phan doan n-hexan dugc
phdi tron theo ty 1é 3:2:2:1 (theo trong lugng), trong do cac phan doan cao chiét nay
thu dugc tu quy trinh bao g6m cac budc: a) chuan bi nguyén liéu; b) thu cao chiét
phén doan metanol; ¢) thu cao chiét phéan doan diclometan; d) thu cao chiét phan doan

etyl axetat; va e) thu cao chiét phan doan n-hexan.

Trong budc chuan bi nguyén liéu bang cach thu thap la cdy mat giu
(Gymnanthemum amygdalinum) tuoi. Sau khi loai bo tap chat. nguyén liéu dugc raa
sach. dé rao va sy kho & nhiét do tir 40 dén 50°C dén khi kho gion, do am khoang
10%. Sau do xay nho qua ludi cd 100 mesh thanh bot. bé qué trinh chiét thuan loi va
cho phép chiét triét dé cac hoat chat co tir 14 cdy mat gau, phan bot nay duoc lam am
bang hon hop dung moi metanol:diclometan ty 1€ 1:1 (theo thé tich). Sau do, u trong 2
gio ¢ nhiét do 50°C, thu dugc nguyén ligu da duge xu ly. Qua trinh lam am va u nay
giup cac té bao truong & trong diéu kién vura du cho phép dé dang trich ly cac thanh

pahan co trong nguyén liéu.

Sau khi chuan bi nguyén'liéu va u, nguyén liéu duoc chiét phan doan lan luot
béng cac dung moi metanol, diclometan, etyl axetat, va n-hexan dé thu cac cao chiét

cua cac phan doan tuong ung.

Trong budc thu cao chiét phan doan metanol, qué trinh nay st dung dung moi
metanol dé chiét bot 14 cdy mat giu bang cach chuyén mot luong nguyén liéu da duoc
Xt ly vao binh ngam kiét chira metanol 75% theo ty 1€ 1/10 (trong luong/thé tich).
Tiép d6 tién hanh ngam trong 48 giv & nhiét do tir 40 dén 50°C. Cac tac gia da nghién
ctru va két luan rang véi dung mdi metanol 75%, hi¢u suét chiét cao nhét, cho phép thu
dugc cac hoat chit hoa tan trong dung mdi phan cuc hi¢u qua. Sau do tién hanh chiét
siéu Am trong 60 phut ¢ tan s6 20kHz. Qué trinh nay nhdm ting hiéu qua chiét. Cudi
cung rat ki¢t dung moi thu phan dich chiét. Phan dich chiét dugc lam ngudi dén nhiét

do phong. Sau do loc lai ph?m dich va ¢ loai dung moi. Phan cao chiét sau khi loai
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dung méi ¢ dang cao dac dugc say kho, nghién min thu duoc cao chiét phan doan

metanol dang bot.

Cao chiét phan doan metanol thu dugc tir quy trinh theo séng ché bao gdm cac

thanh phan xac dinh theo ty 1€ % trong luong sau:

TT Thanh phan héa hoc Ty 1é %
1 | 2.3-pentanedione, 4-methyl- 1,55
2 | 3-pentanone, 2,4-dimethyl- 6,07
3 | axit axetic, fluoro-, ethyl este 0,76
4 | axit propanoic, 2-oxo-, methyl este 0,61
5 | z-11-tridecen-1-ol, acetat 0,23
6 | 2-propanone, 1-methoxy- 1.65
7 | CoHs5C(CH3)2COCH; 1,33
8 | axit butanedioic, 2-hydroxy-2-methyl-, (S)- 0,25
9 | butyrolacton 0,24
10 | cyclohexanon 0,42
11 | axit acetic, (2,4-dichlorophenoxy)-, 2-butoxypropyl este 0,25
12 | xylitol 0,30
13 | diglycerol 0,23
14 | glycerin 0,90
15 | 4H-pyran-4-one, 2,3-dihydro-3.5-dihydroxy-6-methyl- 0,29
16 | 2-buten-1-ol, acetat 0,27
17 | 1.7.7-trimethylbicyclo[2.2.1]heptan-2-ol 0,27
18 | benzofuran, 2,3-dihydro- 0,96
19 | hydroquinon 0,23
20 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 1,47
21 | 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S*)]- 1,44
22 | naphthalene, 1,2,4a,5,6.8a-hexahydro-4,7-dimethyl-1-(1-methylethyl)- 0,71
23 | beta.-bisabolene 0,46
24 | phenol, 2,5-bis(1,1-dimethylethyl)- 0,33
25 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 1,54
26 | 6.8-dioxa-3-thiabicyclo(3,2,1)octane 3,3-dioxide 1.50
27 | 4-amino-2,6-dihydroxypyrimidine 0,22
28 | 1H-inden-1-one, 2,3-dihydro-5,6-dimethoxy-3-methyl- 0,47
29 | bac butanoate 1,72
30 | 4(1H)-pyrimidinone, 6-hydroxy- 2,14
31 | l-gala-1-ido-octose 0,39

12
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32 | D-erythro-pentose, 2-deoxy- 0,53

33 | 1.4,7,10-tetraoxacyclododecan-2-one 1,03

34 | ethanone, 1-cyclododecyl- 0,47

35 | axit d-ribonic, .gamma.-lactone, cyclic 2,3-(ethylboronate) 0,52

36 | bicyclo[3.1.1]heptane, 2,6,6-trimethyl-, (1.0..,2.beta.,5.a.)- 1,90

37 | 2-undecanone, 6,10-dimethyl- 0,24

38 | caffein 0.84
39 | 9-octadecen-1-ol, (2)- 0,73

40 | axit hexadecanoic, methyl este 0,69
41 | axit palmitoleic 0,24
42 | axit n-hexadecanoic 13.00
43 | trehalose 0.61

44 | axit heptadecanoic 0,47
45 | axit pentadecanoic 1,97
46 | phytol 2,88
47 | axit 9,12,15-octadecatrienoic, (Z,2,7)- 23,83
48 | methyl 8,11,14-heptadecatrienoat 0,44
49 | benzy! .beta.-d-glucosit 1,04
50 | gama.-sitosterol 2,88
51 | axit eicosanoic 0,42
52 | stigmastanol 1,44
53 axit 6-methoxy-2-methyl-quinoline-3-carboxylic 2-dimethylamino-ethyl 0.43

este ;

54 | axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este 2.09
55 | 1-bromo-11-iodoundecan 0,22
56 | 4’-phenyl-2-hydroxystilben 0,46
57 | axit 9,12-octadecadienoic (Z,Z)-, 2,3-dihydroxypropyl este 1,52
58 | axit linolenic, 2-hydroxy-1-(hydroxymethyl)ethyl (Z,2,7)- 1,28
59 | axit 1.4-benzenedicarboxylic, bis(2-ethylhexyl) este 431

60 | squalen 1,25
61 | axit hexadecanoic, 2-hydroxy-, methyl este 0,25
62 | methyl 2-hydroxydodecanoat 0,24
63 | axit thioctic 0,50
64 | estra-1,3,5.7,9-pentaen-17-one, 3-[(trimethylsilyl)oxy]- 0,25
65 axit octadecanoic, 3-[(1-oxohexadecyl)oxy]-2-[(1- 1.08

oxotetradecyl)oxy|propyl este
66 | vitamin E 0,75.
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Theo mdt phuong an uu tién cu thé, trong do cao chiét phan doan metanol chura
chu yéu cac thanh phan hoat chét bao gobm 3-pentanone, 2,4-dimethyl-; 2-propanone,
1-methoxy-; C:HsC(CH;3),COCH3; benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl-: 1.3
cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*.S*)]-: 6,8-dioxa-3-
thiabicyclo(3,2,1)octane 3.3-dioxide, 4(1H)-pyrimidinone, 6-hydroxy-;
bicyclo[3.1.1]heptane, 2.6.6-trimethyl-, (1.a.,2.beta.,5.0.)-; axit n-hexadecanoic;
phytol; axit 9,12,15-octadecatrienoic, (Z,Z,2)-; va gama.-sitosterol, axit 1,4-

benzenedicarboxylic, bis(2-ethylhexyl) este.

Trong budc thu cao chiét phan doan diclometan, phan ba sau khi chiét bang
metanol duoc b sung diclometan dé chiét. Tién hanh b6 sung vao binh ngam kiét
chtra ba chiét cdy mat gau sau khi chiét bang metanol mot luong diclometan. Luong
diclometan dugc bo sung theo ty 1€ ba chiét/diclometan 1a 1/10 (trong lugng/thé tich).
Sau d6 tién hanh khudy tron dé chiét phan b trong 36 gio & ¢ nhiét do tir 40 dén 50°C.
Tiép do, tién hanh chiét siéu am trong 45 phut ¢ tin s6 30kHz. Qué trinh nay nhim
tang hiéu qua chiét. Cubi cung loc thu phan dich chiét va c6 loai dung moi. Phan cao
chiét sau khi loai dung moi ¢ dang cao dac duogc séy kho, nghién min thu duoc cao

chiét phén doan diclometan dang bot.

Cao chiét phan doan diclometan thu dugc tir quy trinh theo sang ché bao gom cac

thanh phéan xac dinh theo ty 1& % trong luong sau:

TT Tén thanh phan héa hoc Ty 18 %
1 | methylene clorua 0,35
2 | diallyl disulphua 0,27
3 | 2-indolizinemethanol 0,28
4 | 3-vinyl-1,2-dithiacyclohex-4-ene 0,20
5 | trisulfide, di-2-propenyl 0,40
6 | axit 1-aminocyclopentanecarboxylic, n-propyloxycarbonyl-, undecyl este 0,33
7 | 1,5-cyclodecadiene, 1,5-dimethyl-8-(1-methylethylidene)-, (E.E)- 0,18
g 3-cyclohexene-1-methanol, .o.,4-dimethyl-.o.-(4-methyl-3-pentenyl)-, [R- 0.5

(R* R¥)]- |
9 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 2,84

10 | 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S%)]- 3,40

11 | gamma.-muurolen 1.32
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12 | beta.-bisabolen 1.20
13 | (+)-epi-bicyclosesquiphellandren 0,20
14 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 2,49
15 | 2(4H)-benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl- 0,19
16 | hexadecan 0,19
17 | 1H-indene, 1-ethylideneoctahydro-7a-methyl-, (1E,3a.0.,7a.beta.)- 0,23
18 | trans-chrysanthemal 0,39
19 | geranyl vinyl ether 0,18
20 | 4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphenol 0,19
21 | axit tetradecanoic 0,26
22 | 1-methyl-3-n-propyl-2-pyrazolin-5-one 0,31
23 | spiro[4.5]dec-6-en-8-one, 1,7-dimethyl-4-(1-methylethyl)- 0,19
24 | 9-octadecyn 2.14
25 | 3-octadecyn 0,64
26 | 1.13-tetradecadien 0,76
27 cyclohexan,' 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1- 0.58
methylethylidene)-
28 | axit hexadecanoic, methyl este 0,36
29 | 1-diphenyl(tert-butyl)silyloxy-4-methoxybenzen 0,19
30 | geranyl-p-cymen 0,34
31 | axit n-hexadecanoic 11,50
32 | ethanol, 2-(octadecyloxy)- 0,20
33 | methyl 10-trans,12-cis-octadecadienoat 0,52
34 | axit 9,12,15-octadecatrienoic, methyl ester, (£,2,2)- 0,24
35 | phytol 15
36 | axit 9,12-octadecadienoic (Z,7)- 17,71
37 | axit 9,12,15-octadecatrienoic, (Z,2,2)- 3,64
38 | 13-tetradece-11-yn-1-ol 0,62
A oct-5-en-2-ol, 8-(1,4,4a,5,6,7,8,8a-octahydro-2, 5, S, 8a- N
39 tetramethylnaphth-1-yl)-6-methyl- 0,33
40 | methyl 6,9,12,15,18-heneicosapentaenoat 0,29
A1 axit acetic, 1-methyl-3-(2,2,6-trimethyl-bicyclo[4.1.0]hept-1-yl)-propenyl 0.3
este >
47 17—(1 ,5-dimethylhexyl)-10,13-dimethyl-4- 0.49
vinylhexadecahydrocyclopenta[a]phenanthren-3-ol ’
43 | gama.-sitosterol 2,96
44 | ethanone, 1-(1-hydroxy-2,6,6-trimethyl-2,4-cyclohexadien-1-yl)- 0,37
45 | octadecane, 3-methyl- 0,50
46 | axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este 0,67

15
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A7 1.2-pentanediol, ) 5-(6-bromodecahydro-2-hydroxy-2,5,5a,8a-tetramethyl- 0.36
1-naphthalenyl)-3-methylene-
48 | 1H-indene, 1-ethylideneoctahydro-, trans- 0,56
49 | 1-bromo-11-iodoundecan 0,21
50 | 2-chloroethyl linoleat 2,09
51 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 15,55
52 | 9.19-cyclolanostan-3-ol, 24,24-epoxymethano-, acetat 0,19
53 | 1.2-benzisothiazole, 3-(hexahydro-1H-azepin-1-yl)-, 1,1-dioxide 0,20
54 | squalen 2.28
55 | Ergost-25-ene-3,5,6,12-tetrol, (3.beta.,5.a.,6.beta.,12.beta.)- 0,47
56 | 2-Dodecen-1-yl(-)sucinic anhydrit 0,38
37 | nonacosan 1,65
38 | ethanol, 2-(3.3-dimethylcyclohexylidene)-, (Z)- : 1,30
59 | tetracosan 0.92
60 | 1.8-dioxacyclohexadecane-2,10-dione, 5,6:12,13-diepoxy-8,16-dimethyl- 1,12
61 1H-1,2.3.4-tetrazole-1,5-diamine, N(1)-[(2-ethoxy-3- 137
methoxyphenyl)methyl]-
62 | beta.-tocopherol 0,40
63 | 3-aminomethyl-3,5,5-trimethylcyclohexanol, cis- 0,83
64 | hexacosan 3,09
65 | i-propy! 11-octadecenoat 1.02
66 | vitamin E 1.39
67 | axit pregnan-18-oic, 20-hydroxy-, (5.0.)- 0,71
68 | pyridine-3-carboxamit, oxime, N-(2-trifluoromethylphenyl)- 0,36
69 | axit oleic, eicosyl este 0,19.

Theo mot phuong an uu ti€n cu thé, trong do cao chiét phan doan diclometan
chtra chu yéu cac thanh phém hoat chit bao g6m benzen, 1-(1,5-dimethyl-4-hexenyl)-4-
methyl-; 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,5%)]-;
cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]-; 9-octadecyn;
axit n-hexadecanoic; phytol; axit 9.12-octadecadienoic (Z.,2)-; axit 9.12.15-
octadecatrienoic, (Z,Z,Z)-; gama.-sitosterol; 2-chloroethyl linoleat; axit 1.4-

benzenedicarboxylic, bis(2-ethylhexyl) este; squalen; va hexacosan.

Trong bude thu cao chiét phan doan etyl axetat, phan ba sau khi chiét bang
diclometan duoc bo sung etyl axetat dé chiét. Tién hanh b6 sung vao binh ngam kiét

chia ba ba cay mat géu sau khi chiét béng diclometan mot luong etyl axetat. Luong
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etyl axetat bo sung theo ty 1¢ ba chiét/etyl axetat la 1/10 (trong luong/thé tich). Sau do
tién hanh khudy tron déu dé chiét phdn ba trong 24 gi' & & nhiét do tir 40 dén 50°C.
Tiép do tién hanh chiét siéu am trong 30 phut & tAn s6 40kHz. Qua trinh nay nham rut
ngin thoi gian, tdng hiéu qua chiét. Cudi cung loc thu phan dich chiét va co loai dung
moi. Phan cao chiét sau khi loai dung moi ¢ dang cao dac duoc séy kho, nghién min

thu duoc cao chiét phén doan etyl axetat dang bot.

Cao chiét phan doan etyl axetat thu dugc tir quy trinh theo sang ché bao goém céc

thanh phén xéac dinh theo ty 1€ % trong lugng sau:

TT Tén thanh phan héa hoe Ty 1 %
1 | n-propyl acetat 0,80
2 | 2,3-hexanedion 1,36
3 | isobutyl acetat 0,65
4 | axit acetic, butyl este 2.53
5 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 0,96
6 | 1.3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*.5%)]- 1,12
7 | alfa.-copaene 0,59
8 | beta.-bisabolene 0.34
9 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 1,01
10 | phenol, 2,4-di-t-butyl-6-nitro- 0,30
11 | axit borinic, diethyl-, 3,3,5-trimethyl-1-cyclohexen-1-yl este 0,34
12 | 9-octadecyn 1,90
3 | caffein 0,56
14 | phytol, acetat 0,64
15 | axit hexadecanoic, methyl este 0,39
16 | axit n-hexadecanoic 10,04
17 | ethanol, 2-(octadecyloxy)- 0,70
18 | phytol 2,06
19 | axit 9,12-octadecadienoic (Z,7)- 15,10
20 | axit 9,12.15-octadecatrienoic, (Z,2,2)- 6,23
21 | cyclohexane, 1-(1,5-dimethylhexyl)-4-(4-methylpentyl)- 2,25
22 | gamma.-sitosterol . 3,84
23 | cobaltocene, 1,1°-dimethyl- 0,70
24 | androst-5,15-dien-30l acetate 1,00
25 | glycerol 1-palmitate 0,65
26 | 1H-indene, 1-ethylideneoctahydro-, trans- 0,59
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27 | axit terephthalic, 4-octyl octyl este 0,48
28 | 1.3,12-nonadecatrien 1,14
20 | axit 1.4-benzenedicarboxylic, bis(2-ethylhexyl) este 28.30
30 | squalen 1,40
31 | silan, diethylpentadecyloxy(1-phenylpropoxy)- 0,35
32 | triacontane, 11,20-didecyl- 1,69
33 | sét, cyclopentadienyl-ethyl-1,2-diisopropylphosphinoethane 2,34
34 | benzaldehyde, 2-hydroxy-5-nitro-, 2-iodophenylhydrazone 1,39
35 | axit [5-[(Furan-2-carbonyl)amino]-3-methylpyrazol-1-yljacetic. ethyl este 1,27
36 | heptacosan 1,94
37 | vitamin E 0,66
13 B(Qa)—ho‘mo—l9-1101‘pregr1a-9(1 1),9a-dien-20-one, 3-(dimethylamino)- 0.32
4.4 14-trimethyl-, (3.beta..5.0.)- ’
39 | axit 2.3,9,11-tetrachlorobenz[clacridine-7-carboxylic 2,07.

Theo mot phuong an uu tién cu thé, trong d6 cao chiét phan doan etyl axetat
cha chu yéu cac thanh phan hoat chat bao gom axit acetic, butyl este; axit n-
hexadecanoic; phytol; axit 9,12-octadecadienoic (Z,2)-; axit 9,12,15-octadecatrienoic,
(7.7.,7)-, gamma.-sitosterol; axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este; SAt,
cyclopentadienyl-ethyl-1,2-diisopropylphosphinoethane; axit 2,3.9.11-
tetrachlorobenz[cJacridine-7-carboxylic; va axit 2,3,9,11-tetrachlorobenz[cJacridine-7-

carboxylic.

Phan ba duoc chiét trong dung moi n-hexan dé thu cao chiét phan doan n-hexan,
qua trinh nay duogc thuc hién bang cach bd sung bd sung n-hexan vao phan ba chiét
etyl axetat. Luong n-hexan bd sung theo ty 1€ ba chiét/n-hexan la 1/10 (trong luong/thé
tich). Tién hanh khudy tron déu trong 12 gidr & & nhiét dg tir 40 dén 50°C. Sau do chiét
siéu am trong 20 phut ¢ tAn s 45kHz rdi loc thu phan dich chiét. Cubi cing loc thu
phén dich chiét va co loai dung moi. Phan cao chiét sau khi co loai dung moi ¢ dang

cao dac duoc séy kho, nghién min thu dugc cao chiét phéan doan n-hexan dang bot.

Cao chiét phan doan n-hexan thu dugc tir quy trinh theo sang ché bao gdom cac

thanh phan xac dinh theo ty 1& % trong lugng sau:

TT Tén thanh phan héa hoc Ty 1& %

1 toluen 0,38
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2 | octan 0,25
3 | geranyl acetat 0.21
4 | cis-.beta.-farnesen 0,21
5 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 2,59
6 | 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S*)]- 5.16
7 | tricyclo[5.4.0.0(2,8) Jundec-9-ene, 2,6,6,9-tetramethyl-, (1R,25,7R.8R)- 1,92
8 | beta.-bisabolen 1,44
9 | phenol, 2,4-bis(1.1-dimethylethyl)- 0,42
10 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 3.19
11 | nerolidol 1 0.19
12 | hexadecan 0,31
13 | cyclooctasiloxane, hexadecamethyl- 0.23
14 | decane. 3,8-dimethyl- 0.19
15 | phenol, 2.4-di-t-butyl-6-nitro- 0.44
16 | docosane, 11-butyl- 0,37
17 | pentadecane, 2,6,10-trimethyl- 0,19
18 | octadecan 0,20
19 | 2-pentadecanone, 6,10.14-trimethyl- 0.19
20 | oxirane, tetradecyl- 0.21
21 | 1-pentadecyn 0,34
22 | phytol, acetat 0,64
3 cyclollexal?e., 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1- 021
methylethylidene)-

24 7.9-di—tert—buty]—l—oxaspir0(4,5)deca—6,9—diene—2,8—di0ne 0.46
25 | axit hexadecanoic, methyl este 0,88
26 | axit n-hexadecanoic 7,63
27 | axit 9,12,15-octadecatrienoic, methyl este, (Z,2,2)- 1,56
28 | phytol 2,35
29 | 3-eicosene, (E)- 0,20
30 | axit 9,12-octadecadienoic (Z,7)- 18,15
31 | 9.17-octadecadienal, (Z)- 1,29
32 | 7Z,7-8,10-hexadecadien-1-ol 0,20
33 | (R)-(-)-14-methyl-8-hexadecyn-1-ol 0,22
34 | axit fumaric, 2-methylpent-3-yl tridecyl este 0,19
35 | axit 9-octadecenoic, (E)- 0,18
R axit eicosanoic, 2-[(1-oxohexadecyl)oxy]-1-[[(1-

36 oxohexadecyl)oxy|methyl]ethyl este 6,62
37 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 9,33
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38 | squalen 1,70
. B(9a)-homo-19-norpregna-9(11),9a-dien-20-one, 3-(dimethylamino)-

39 4.4 14-trimethyl-, (3.beta.,5.a.)- 1.76
40 | eicosan 1.99
41 | axit hexadecanoic, 2-[(1-oxotetradecyl)oxy]-1,3-propanediyl este 0,77
42 | benzenamin, 4-methoxy-N-(triphenylphosphoranylidene)- 2,78
43 | 5.0.-cholest-8-en-3-one, 14-methyl- 1,18
44 | tetracosan 0,21
45 | 3-pyridinemethanamine, N-[[4-(dimethylamino)phenyl]methylidene]- 1.25
46 axit octadecanoic, 3-[(1-oxohexadecyl)oxy]-2-[(1- 591

oxotetradecyl)oxy|propyl este ’

47 | axit hexadecanoic, 2-hydroxy-1,3-propanediyl este 11,93
48 | tripalmitin 2,48.

Theo mot phuong an uu tién cu thé. trong do cao chiét phan doan n-hexan chua
chu yéu cac thanh phan hoat chat bao gdom benzen, 1-(1,5-dimethyl-4-hexenyl)-4-
methyl-; 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-. [S-(R*,S%)]-:
cyclohexene,  3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*.S*)]-: axit n-
hexadecanoic; phytol; axit 9,12-octadecadienoic (Z,7)-; axit eicosanoic, 2-[(1-
oxohexadecyl)oxy]-1-[[(1-oxohexadecyl)oxy]methyl]ethyl este; axit |.4-
benzenedicarboxylic, bis(2-ethylhexyl)  este: benzenamin,  4-methoxy-N-
(triphenylphosphoranylidene)-; axit —octadecanoic, 3-[(1-oxohexadecyl)oxy]-2-[(1-
oxotetradecyl)oxy]propyl este; axit hexadecanoic, 2-hydroxy-1,3-propanediyl este va

tripalmitin.

Céc cao chiét phan doan metanol, cao chiét phan doan diclometan, cao chiét phan
doan etyl axetat va cao chiét phan doan n-hexan thu dugc ¢ trén duoc phéi tron theo ty
1& 3:2:2:1 (theo trong lugng) dé thu hon hop chiét phan doan cac chét c6 hoat tinh

khang khuan tir cAy mét géu (Gymnanthemum amygdalinum).

Céan luu ¥, qua trinh chiét 1an lugt bang cic dung moi v6i do phan cuc thay doi
cho phép chiét dugc nhom cac hoat chat, trong dé nhiéu hoat chat duoc trich ly trong
cac phan doan khac nhau. Hon nita, qué trinh chiét nay cho phép giai phong cac chét
tan lan luot. Bang cach nay cho phép rut ngan thoi gian chiét. Tuy nhién, véi cac bude
chiét sau, can ting tan s6 siéu am dé pha vo té bao thuc vat, cho phép giai phong triét

dé cac thanh phan chat tan ra khoi té bao.
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Vi du thwe hién sang ché
Vi du 1: Chiét phéin dogn cdc chat c6 hoat tinh khdng kh uan ti cdy mdt gau

La cay mat glu (Gymnanthemum amygdalinum) tuoi duoc thu thap. Sau khi loai
bo tap chét, nguyén liéu dugc rtra sach, dé rao va séy khd ¢ nhiét do khoang 45°C dén
khi kho gion, do 4m khoang 10%. Sau d6 xay nho qua lugi cd 100 mesh thanh bot.
Phan bot duoc lam am béng hon hop dung moi metanol:diclometan ty 1€ 1:1 (theo thé
tich) v&i luong khoang 10% theo trong lugng. Sau do, u trong 2 gio 6 nhiét do 50°C de

nguyén li¢u truong nd, thu dugc nguyén liéu da dugc xu ly.

Chuyén 10 kg bot 14 cay mét gdu nguyén liéu da duoc xutr 1y vao binh ngam kiét
chira 100 1it metanol 75%. Tién hanh ngam trong 48 gio & nhiét do 45°C. Sau do tién
hanh chiét siéu am trong 60 phut & tan s6 20kHz. Phan dich chiét duoc thu hoi va lam
ngudi dén nhiét do phong. Phan dich duge loc qua gidy loc dé bo phan tap chét va co
loai dung moi. Phan cao chiét sau khi loai dung mdi ¢ dang cao dac dugc séy kho thu

dugc 2800 g cao chiét phan doan metanol dang bot.

Tiép tuc bd sung vao binh ngam kiét chira 10kg ba chiét cay mat gau sau khi
chiét béng metanol mot luong 100 lit diclometan. Sau d6 tién hanh khuéy tron dé chiét
phan ba trong 36 gid & ¢ nhiét do 45°C. Tiép do. tién hanh chiét siéu am trong 45 phut
& thn s6 30kHz. Loc thu phan dich chiét va c6 loai dung moi. Phan cao chiét sau khi
loai dung moi ¢ dang cao dac dugc sdy kho thu duge 950 g cao chiét phan doan

diclometan dang bot.

Tiép tuc bd sung vao binh ngam kiét chua 10kg ba chiét cay mat gau sau khi
chiét bang diclometan mot lugng 100 lit etyl axetat. Sau d6 tién hanh khudy tron dé
chiét phin b trong 24 gios & & nhiét do 45°C. Tiép d6. tién hanh chict siéu am trong 30
phut ¢ tAn s6 40kHz. Loc thu phén dich chiét va ¢o loai dung moi. Phan cao chiét sau
khi loai dung mdi ¢ dang cao ddc dugc sdy kho thu duge 700 g cao chiét phan doan
etyl axetat dang bot.

Tiép tuc bd sung vao binh ngam kiét chta 10kg ba chiét cay mat gau sau khi
chiét bang etyl axetat mot lugng 100 lit n-hexan. Sau d6 tién hanh khudy tron dé chiét

phin ba trong 12 gid' & o nhiét do 45°C. Tiép do, tién hanh chiét siéu am trong 20 phut
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& tan sb 45kHz. Loc thu phan dich chiét va co loai dung moi. Phan cao chiét sau khi
loai dung moi ¢ dang cao ddc dugc sdy kho thu duge 600 g cao chiét phan doan n-

hexan dang bot.

Céac cao chiét phan doan metanol, cao chiét phan doan diclometan, cao chiét phan
doan etyl axetat va cao chiét phan doan n-hexan dugc nghién min va phdi tron theo ty
1é 3:2:2:1 (theo trong luong) thu duoc hon hop san phém chiét phan doan tur cay mat

gau.

Vidu 2. Xdc dinh cdu trite va thanh phin cdc chiit cé trong cdc cao chiét tir ciy mat
giu

Dé xac dinh thanh ph?m cac hoat chét thu duoc tir cdy mat géu, cac phan doan
cao chiét thu duoc tr vi du 1 bao g6m cao chiét phan doan metanol. cao chiét phan
doan diclometan, cao chiét phan doan etyl axetat va cao chiét phan doan n-hexan thu
duoc tir Vi du 1 duge dua di phan tich bang hé thong phén tich sac ky ky (Agilent
technology 7890 GC) va sic ky khi ghép ndi véi dau do khoi pho (MS, 5977). cot
phan tich DB-SMS (Agilent), ¢o chiéu dai cot 30 m, duong kinh trong cua ¢t 250 um.,
do day thanh cot 0,25 pum.

Doc lap tung mau dugc phan tan trong nudc cit va loc qua giéy loc Whatman
No.1, roi loc qua dau loc mau co kich thuée 16 mang loc 0,22 pm vao cac ong dung
mau ¢6 thé tich 2 mL trude khi duge tiém vao may phan tich GC-MS. Cac diéu kién

phan tich duoc thiét 1ap nhu sau:

Hé théng sic ky khi ghép ndi véi dau do khdi phd (MS, 5977), cot phan tich DB-
SMS (Agilent), co chiéu dai cot 30 m, dudng kinh trong cua cot 250 pum, do day thanh
¢ot 0,25 wm. Thé tich mau st dung 1a 1 pL, ché d6 bom mau khong chia dong, thoi
gian bom mau 1 phut, nhi¢t d6 kim bom mau 250°C. Chuong trinh nhiét do cta 1o cot
duoc thiét lap bat dau voi 40°C, gitt trong 5 phut, sau do tang nhiét do cua 1o theo 2
chu ky tang nhiét, trong do: chu ky 1 tang nhiét do tr 40°C 1én 100°C voi tde do gia
tang 5°C/phut trong thoi gian tir phut thir 5 dén phut thtr 17, chu ky 2 tang nhi¢t do tu
100°C 1én 300°C véi toc do gia ting nhiét do 8°C/phit trong thoi gian tir phit thu 17
dén phut thir 42, sau d6 gitr 2 phut. Thiét bi khoi pho. nguon ion hoa ¢6 nhiét do 230°C.

nhiét do tiép xuc 300°C, nhiét do tir cuc 150°C.
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Ché do phan tich: full scan. Pha dong su dung khi helium (d tinh khiét 99.99%),
con pha tinh la cot phan tich. Tong thoi gian phan tich 1a 44 phut/mau, thoi gian cat
dung moi 3 phut. Phan mém Enhanced MassHunter dugc st dung dé diéu khién thiét
bi, con phém mém Xcarlibur duoc st dung dé xu ly két qua phan tich mau. Két qua,
tong s6 ¢6 172 thanh phan héa hoc dugc phat hién trong chiét xuat cua la cay mat gau
bang thiét bi GC-MS. Trong do, mau cao chiét dichloromethan bao gom 69 hop chét.
Mau cao chiét metanol bao gdm 66 hop chét. MAu cao chiét n-hexan bao gdom 48 hop

chit va mau cao chiét etyl axetat bao g6ém 39 hop chét.

Dé x4c dinh thanh phan khong bay hoi ¢ trong mau, 10 pL mau phan tich sau
loc dugc tiém vao thiét bi siac ky léng (Ultimate 3000 HPLC system, Thermo Fisher
Scientific, Germany), cOt sic ky: C18 Hypersil GOLD aQ (3 pm, 150 x 2.1 mm) va
thiét bi phan tich khéi pho LCQ Fleet MS (Thermo Fisher Scientific, Germany). Pha
dong sur dung nude (chira 0,1% axit formic, A) va dung mo6i MeOH (100%, B) va, tde
do dong dung moi 0,3 mL/phut. Chu trinh thay do6i ty 1& dung moi cua pha dong dugc
thiét 1ap voi 10% B tir phut thu 0-5 pht, sau do tu phat thu 5 dén phut thir 20 téng 1én
100% B, giit 100% B trong thoi gian 5 phit roi dua vé diéu kién ban dau 10% B trong
1,0 phitt va duy tri cho hét chu trinh gradient. Nhiét d cot sac ky 40°C. Tong thoi gian
phan tich la 30 phut/mau. Diéu kién phan tich khéi pho dugc thiét 1ap: nhiét do nguon
phun 200°C. téc do dong khi mang 25 L.phut™, toc do dong khi bé tro 5 L.phut, toc
do dong khi quét budng ion hoa 0 L.phut, dién thé ngudn phun cta ion duong va ion
am 1an luot 14 3.6 kV va -3,0 kV, nhiét do éng mao quan 200°C. dién thé ong mao
quan ctia ion am 1a -31 V va ion duong 4 V; va dién thé thau kinh hoi tu: ion am la -
125 V va ion duong 1a 70 V. Phin mém Xcalibur 2.0 duge st dung dé diéu chinh va
t6i uu hoa cac thong sb trén méy g6m: nhiét do ngudn phun, tdc do dong khi mang, toe
do dong khi b tro, tbe do dong khi quét buéng ion hoa, dién thé ngu@m phun, nhi¢t do

6ng mao quan, dién thé 6ng mao quan va dién thé thau kinh hoi tu cua cac ion.

Két qua phan tich cho thay xac dinh dugc 52 hop chat hitu co khong bay hoi,
trong d6, co 27 hop chat trong mau cao metanol, 22 hop chat trong mau cao
diclometan, 16 hop chat trong cao etyl axetat va 8 hop chét chiét trong cao chiét n-

hexan.
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Két qua phan tich duoc tong hop trong céc bang Bang 1-4 va cac két qua sac ky

dd duoc thé hién trén cac hinh tir Hinh 1 dén Hinh 8.

Bang 1. Thanh phan cao chiét phan doan metanol tir cay mat gau

TT Thanh phin héa hoc Ty 18 %
1 | 2.3-pentanedione, 4-methyl- 1,55
2 | 3-pentanone, 2,4-dimethyl- 6,07
3 | axit axetic, fluoro-, ethyl este 0,76
4 | axit propanoic, 2-oxo-, methyl este 0,61
S | z-11-tridecen-1-ol, acetat 0.23
6 | 2-propanone, 1-methoxy- 1,65
7 | CoHsC(CH3)2COCH3 1,33
8 | axit butanedioic, 2-hydroxy-2-methyl-, (S)- 0,25
9 | butyrolacton 0,24
10 | cyclohexanon 0,42
11 | axit acetic, (2,4-dichlorophenoxy)-, 2-butoxypropyl este 0,25
12 | xylitol 0,30
13 | diglycerol 0,23
14 | glycerin 0,90 |
15 | 4H-pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- 0.29

. 16 | 2-buten-1-ol, acetat 0,27
17 1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol 0,27
18 | benzofuran, 2,3-dihydro- 0.96
19 | hydroquinon 0,23

20 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 1,47
21 | 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S%)]- 1,44
22 | naphthalene, 1,2,4a,5,6.8a-hexahydro-4,7-dimethyl-1-( 1-methylethyl)- 0,71
23 | beta.-bisabolene 0,46
24 | phenol, 2,5-bis(1,1-dimethylethyl)- 0,33
25 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*.,S*)]- 1,54
26 | 6.8-dioxa-3-thiabicyclo(3,2,1)octane 3,3-dioxide 1,50
27 | 4-amino-2,6-dihydroxypyrimidine 0,22
28 | 1H-inden-1-one, 2,3-dihydro-5,6-dimethoxy-3-methyl- 0,47
29 | bac butanoate 1,72
30 | 4(1H)-pyrimidinone, 6-hydroxy- 2,14
31 | l-gala-I-ido-octose 0,39
32 | D-erythro-pentose, 2-deoxy- 0,53
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33 | 1,4.7,10-tetraoxacyclododecan-2-one 1,03

34 | ethanone, 1-cyclododecyl- 0,47
35 | axit d-ribonic, .gamma.-lactone, cyclic 2,3-(ethylboronate) 0,52
36 | bicyclo[3.1.1]heptane, 2,6,6-trimethyl-, (1.0..,2.beta.,5.0.)- 1.90
37 | 2-undecanone, 6,10-dimethyl- 0,24
38 | caffein 0.84
39 | 9-octadecen-1-ol, (2)- 0,73

40 | axit hexadecanoic, methyl este 0,69
41 | axit palmitoleic 0,24
42 | axit n-hexadecanoic 13,00
43 | trehalose 0,61

44 | axit heptadecanoic 0,47
45 | axit pentadecanoic 1,97
46 | phytol 2,88
47 | axit 9,12,15-octadecatrienoic, (Z,2,2)- 23,83
48 | methyl 8,11,14-heptadecatrienoat 0,44
49 | benzyl .beta.-d-glucosit 1,04
50 | gama.-sitosterol 2,88
51 | axit eicosanoic 0,42
52 | stigmastanol 1,44
53 axit 6-methoxy-2-methyl-quinoline-3-carboxylic 2-dimethylamino-ethyl 0.43

este ’

54 | axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este 2,09
55 | 1-bromo-11-iodoundecan 0,22
56 | 4'-phenyl-2-hydroxystilben 0,46
57 | axit 9,12-octadecadienoic (Z,Z)-, 2,3-dihydroxypropyl este 1,52
58 | axit linolenic, 2-hydroxy-1-(hydroxymethyl)ethyl (Z,Z,7)- 1,28
59 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 431

60 | squalen 1,25
61 | axit hexadecanoic, 2-hydroxy-, methyl este 0,25
62 | methyl 2-hydroxydodecanoat 0,24
63 | axit thioctic 0,50
64 | estra-1.3.5.7,9-pentaen-17-one, 3-[(trimethylsilyl)oxy]- 0,25
65 axit octadecanoic, 3-[(1-oxohexadecyl)oxy]-2-[(1- 1.08

oxotetradecyl)oxy]propyl este
66 | vitamin E 0,75.
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TT Tén thanh phan héa hoce Ty 18 %
1 | methylene clorua 0,35
2 | diallyl disulphua 0,27
3 | 2-indolizinemethanol 0,28
4 | 3-vinyl-1,2-dithiacyclohex-4-ene 0,20
5 | trisulfide, di-2-propenyl 0.40
6 | axit 1-aminocyclopentanecarboxylic, n-propyloxycarbonyl-, undecyl este 33
7 | 1,5-cyclodecadiene, 1,5-dimethyl-8-(1-methylethylidene)-, (E.E)- 0,18
g 3r-c;‘ycl>c‘)hexene-1—methanol, .0..,4-dimethyl-.0.-(4-methyl-3-pentenyl)-, [R- 0.25

(R*,R*)]-
9 | benzen, 1-(1.5-dimethyl-4-hexenyl)-4-methyl- 2.84

10 | 1.3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*.S*)]- 3,40
11 | gamma.-muurolen 1,32
12 | beta.-bisabolen 1,20
13 | (+)-epi-bicyclosesquiphellandren 0,20
14 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*.S™)]- 2,49
15 | 2(4H)-benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl- 0,19
16 | hexadecan 0,19
17 | 1H-indene, 1-ethylideneoctahydro-7a-methyl-, (1E,3a.0..,7a.beta.)- 0,23
18 | trans-chrysanthemal 0,39
19 | geranyl vinyl ether 0,18
20 | 4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphenol 0,19

21 | axit tetradecanoic 0,26
22 | 1-methyl-3-n-propyl-2-pyrazolin-5-one 0,31

23 | spiro[4.5]dec-6-en-8-one, 1,7-dimethyl-4-(1-methylethyl)- 0,19
24 | 9-octadecyn 2,14
25 | 3-octadecyn 0,64

26 | 1,13-tetradecadien 0,76
27 cyclohexan,. 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1- 0.58

methylethylidene)-

28 | axit hexadecanoic, methyl este 0,36
29 | 1-diphenyl(tert-butyl)silyloxy-4-methoxybenzen 0,19
30 | geranyl-p-cymen 0,34
31 | axit n-hexadecanoic 11,50
32 | ethanol, 2-(octadecyloxy)- 0,20
33 | methyl 10-trans.12-cis-octadecadienoat 0,52

26
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34 | axit 9,12.15-octadecatrienoic, methyl ester, (£,2,2)- 0,24
35 | phytol 2,15
36 | axit 9,12-octadecadienoic (Z,2)- 17,71
37 | axit 9,12,15-octadecatrienoic, (Z2,2,2)- 3,64
38 | 13-tetradece-11-yn-1-ol 0,62
A oct-5-en-2-ol, 8-(1,4,4a,5,6,7,8,8a-octahydro-2, 5, S, 8a- -
39 tetramethylnaphth-1-yl)-6-methyl- 0,33
40 | methyl 6,9,12,15,18-heneicosapentaenoat 0,29
A1 axit acetic, 1-methyl-3-(2,2,6-trimethyl-bicyclo[4.1.0]hept-1-yl)-propenyl 0.3
este g
4 17—(1 ,5-dimethylhexyl)-10,13-dimethyl-4- 0.49
vinylhexadecahydrocyclopenta[a]phenanthren-3-ol ’
43 | gama.-sitosterol 2,96
44 | ethanone, 1-(1-hydroxy-2,6,6-trimethyl-2,4-cyclohexadien-1-yl)- 0,37
45 | octadecane, 3-methyl- 0,50
46 | axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este 0,67
47 1,2-pentanediol, 5—(6—br0modecahydro-2-hydr0xy-2,5,5a,8a—tetramethyl- 0.36
1-naphthalenyl)-3-methylene- ’
48 | 1H-indene, 1-ethylideneoctahydro-, trans- 0.56
49 | 1-bromo-11-iodoundecan 0,21
50 | 2-chloroethyl linoleat 2,09
51 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 15,55
52 | 9.19-cyclolanostan-3-ol, 24,24-epoxymethano-, acetat 0.19
53 | 1,2-benzisothiazole, 3-(hexahydro-1H-azepin-1-yl)-, 1,1-dioxide 0,20
54 | squalen 2,28
55 | Ergost-25-ene-3,5,6,12-tetrol, (3.beta.,5.a.,6.beta.,12.beta.)- 0,47
56 | 2-Dodecen-1-yl(-)sucinic anhydrit 0,38
57 | nonacosan 1,65
58 | ethanol, 2-(3.3-dimethylcyclohexylidene)-, (Z)- 1,30
59 | tetracosan 0,92
60 | 1,8-dioxacyclohexadecane-2,10-dione, 5,6:12, 13-diepoxy-8,16-dimethyl- 1,12
61 1H-1,2,3,4-tetrazole-1,5-diamine, N(1)-[(2-ethoxy-3- 137
methoxyphenyl)methyl]-
62 | beta.-tocopherol 0,40
63 | 3-aminomethyl-3,5,5-trimethylcyclohexanol, cis- 0,83
64 | hexacosan 3,09
65 | i-propyl 11-octadecenoat 1,02
66 | vitamin E ,39

27
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67 | axit pregnan-18-oic, 20-hydroxy-, (5.0.)- 0,71
68 | pyridine-3-carboxamit, oxime, N-(2-trifluoromethylphenyl)- 0.36
69 | axit oleic, eicosyl este 0.19.
Bang 3. Thanh phém cao chiét phan doan etyl axetat tur cay mat géu
TT Tén thanh phin héa hoc TV 16 %
1| n-propyl acetat ‘ 0,80
2 | 2.3-hexanedion 1,36
3 | isobutyl acetat 0,65
4 | axit acetic, butyl este 2,53
5 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 0,96
6 | 1.3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S*)]- 1.12
7 | alta.-copaene 0.59
8 | beta.-bisabolene 0.34
9 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 1.01
10 | phenol, 2,4-di-t-butyl-6-nitro- 0,30
11 | axit borinic, diethyl-, 3,3,5-trimethyl-1-cyclohexen-1-yl este 0,34
12 | 9-octadecyn 1.90
13 | caffein 0,56
14 | phytol, acetat 0,64
15 | axit hexadecanoic, methyl este 0,39
16 | axit n-hexadecanoic 10,04
17 | ethanol, 2-(octadecyloxy)- 0,70
18 | phytol 2,06
19 | axit 9.12-octadecadienoic (Z,2)- 15,10
20 | axit 9,12,15-octadecatrienoic, (Z,2,2)- 6,23
21 | cyclohexane, 1-(1,5-dimethylhexyl)-4-(4-methylpentyl)- 2,25
22 | gamma.-sitosterol 3,84
23 | cobaltocene, 1,1'-dimethyl- 0,70
24 | androst-3,15-dien-30l acetate 1,00
25 | glycerol 1-palmitate 0,65
26 | 1H-indene, 1-ethylideneoctahydro-, trans- 0,59
27 | axit terephthalic, 4-octyl octyl este 0,48
28 | 1.3,12-nonadecatrien 1,14
20 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 28.30
30 | squalen 1,40
31 | silan, diethylpentadecyloxy(1-phenylpropoxy)- 0,35
32 | triacontane, 11,20-didecyl- 1,69

28
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33 | sat, cyclopentadienyl-ethyl-1,2-diisopropylphosphinoethane 2,34
34 | benzaldehyde, 2-hydroxy-5-nitro-, 2-iodophenylhydrazone 1.39
35 | axit [5-[(Furan-2-carbonyl)amino]-3-methylpyrazol-1-yljacetic, ethyl este 1,27
36 | heptacosan 1,94
37 | vitamin E 0,66
18 B(Qa)—hovmo- 19-norpregna-9(11),9a-dien-20-one, 3-(dimethylamino)- 0.32
4.4,14-trimethyl-, (3.beta.,5.0.)- ’
39 | axit 2.3,9,11-tetrachlorobenz[c]acridine-7-carboxylic 2.07.
Bang 4. Thanh phan cao chiét phan doan n-hexan tir cdy mat glu
TT Tén thanh phan héa hge Ty 1é %
1 | toluen 0,38
2 octan 0,25
3 | geranyl acetat 0,21
4 | cis-.beta.-farnesen 0.21
5 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 2.59
6 | 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S*)]- 5,16
7 | tricyclo[5.4.0.0(2,8)]undec-9-ene, 2.6,6,9-tetramethyl-, (1R,2S.,7R.8R)- 1,92
8 | beta.-bisabolen 1,44
9 | phenol. 2,4-bis(1,1-dimethylethyl)- 0,42
10 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S%)]- 3,19
11 | nerolidol 1 0,19
12 | hexadecan 0,31
13 | cyclooctasiloxane, hexadecamethyl- 0,23
14 | decane, 3,8-dimethyl- 0.19
15 | phenol, 2,4-di-t-butyl-6-nitro- 0.44
16 | docosane, 11-butyl- 0.37
17 | pentadecane, 2,6,10-trimethyl- 0,19
18 | octadecan 0,20
19 | 2-pentadecanone, 6,10,14-trimethyl- 0,19
20 | oxirane, tetradecyl- 0,21
21 | 1-pentadecyn 0,34
22 | phytol, acetat 0,64
73 cyclohexang, 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1- 021
methylethylidene)-
24 7,9-di-tert—butyl-1-oxaspir0(4,5)deca—6,9-diene-2,8-dione 0,46
25 | axit hexadecanoic, methyl este 0,88
26 | axit n-hexadecanoic 7.63

29
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27 | axit 9,12,135-octadecatrienoic, methyl este, (Z,2,2)- 1.56
28 | phytol 2,35
29 | 3-eicosene, (E)- 0,20
30 | axit 9,12-octadecadienoic (Z,7)- 18,15
31 | 9,17-octadecadienal, (7)- 1,29
32 | 7.7-8,10-hexadecadien-1-ol 0,20
33 | (R)-(-)-14-methyl-8-hexadecyn-1-ol 0,22
34 | axit fumaric, 2-methylpent-3-yl tridecyl este 0.19
35 | axit 9-octadecenoic, (E)- 0.18
. axit eicosanoic, 2-[(1-oxohexadecyl)oxy]-1-[[(1-

36 oxohexadecyl)oxy|methyl]ethyl este 6,62
37 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 9.33
38 | squalen 1.70
R E:(()a)—homo- 19-norpregna-9(11),9a-dien-20-one, 3-(dimethylamino)-

39 4 4,14-trimethyl-, (3.beta.,5.a.)- 1,76
40 | eicosan 1,99
41 | axit hexadecanoic, 2-[(1-oxotetradecyl)oxy]-1,3-propanediyl este 0,77
42 | benzenamin, 4-methoxy-N-(triphenylphosphoranylidene)- 2,78
43 | 5.0.-cholest-8-en-3-one, 14-methyl- 1.18
44 | tetracosan 0.21
45 | 3-pyridinemethanamine, N-[[4-(dimethylamino)phenyl]methylidene]- 1,25
46 axit | octadecanoic, 3-[(1-oxohexadecyl)oxy]-2-[(1- 501

oxotetradecyl)oxy|propyl este

47 | axit hexadecanoic, 2-hydroxy-1,3-propanediyl este 11,93
48 | tripalmitin 2.48.

Nhu viy. két qua trén cac bang tir Bang 1 dén Bang 4 cho thay ¢6 9 hop chat

duoc tach chiét boi ca 4 loai dung mdi chiét trén 1a: beta.-bisabolen; 1,3-cyclohexadien,

5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,5%)]-; axit 1.4-benzenedicarboxylic,

bis(2-ethylhexyl) ester; benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl-; cyclohexen, 3-

(1,5-dimethyl-4-hexenyl)—6—methylene-, [S-(R*,S*)]-; axit hexadecanoic, methyl este:

axit n-hexadecanoic; phytol va squalen. Dac biét qua trinh chiét nay cho phép chiét

triét dé cac hoat chét co trong cdy mat giu, cho phép tang hiéu suat chiét, dong thoi

trong toan bo cac thanh phén duoc xac dinh, khong xuat hién nhom hodc géc la cac

chat khang sinh nam trong danh muc cam hogc han ché su dung trong chan nuoéi. Diéu

nay dac biét hitu ich dé phat trién cac ché pham khang khuan su dung trong chan nuoi.

Vi du 3. Ddnh gid hoat tinh tec ché vi khuin gdy bénh hogi tiv gan tuy cdp trén tém
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Mau héon hop san phém chiét phén doan tur cdy mat géu thu duoc tir Vi du 1 duoc
st dung 1am mau thir nghiém. Céc mau ddi ching song song c6 ty 1€ phéi tron gita

céc thanh phan cao chiét voi ty 1& khac nhau.

Thir nghiém dugc thuc hién dé danh gia hoat tinh khang khuan cua chiét xuat cay
mat gdu bao g6m: (i) Duong kinh vong khéng khuan ctia chiét xuat cay mat gau; (ii)
Gia tri néng do ac ché t6i thiéu cua chiét xuét cay mat géu; (ii1) Gia tri 11611g do diét
khuan t6i thiéu cua chiét xuat cay mét géu.

Vi khuén Vibrio parahaemolyticus gay bénh hoai tu gan tuy cap trén tom mang
plasmit ma hda hai doc t& ToxA va ToxB duoc ldy tir bo suu tap cua Vién Cong nghe
sinh hoc — Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam dugc st dung lam mau
danh gia. Vi khuan nay dugc cdy trén moi truong Tryptic Soy Broth Agar ¢o bd sung
1,5% NaCl va Thiosulfate Citrate Bile Salts Sucrose TCBS. 0 ¢ nhiét do khoang 30°C
trong 24 gio sau d6 quan sat mau sic, hinh dang khuan lac va nhudm Gram dé xac
dinh tinh thuan cta vi khudn. Vi khuan thuan duoc nudi ting sinh trong moi truong
Brain Heart Infusion Broth c6 bd sung 1,5% NaCl, trong 24 gio, ly tdm ¢ 4.500
vong/phut, rtra 2 lan bang nudc mudi sinh 1y tiét trung 0,85% va xdc dinh mat do bang
phuong phap so mau quang phd & bude song 580-610 nm (OD = 1 + 0.02) dé dat mat
do tuong duong véi 107 CFU/mL két hop v6i phuong phéap dém sb khuan lac trén moi
truong TCBS. Dung dich huyén phu vi khuén sau d6 dugc pha loang voi NaCl 0,85%
giam dan theo ti 1& 1:9 dé dugc day ndng do su dung trong thi nghiém cam nhiém.
Dung pipetman hut 100 pL canh khuén nho vao gifta dia thach dung que thuy tinh
trang déu cho dén khi mat thach kho. Sau 10-15 phut, trén dia thach duc cac 16 roi nho
100 uL dich cao chiét ¢6 tham 100 pl dich chiét xuat 14 cay mat gau dugc pha ¢ cac
noéng do khac nhau (1-500 mg.mL™"), trong do, moi nong do duoc b tri lap lai 3 lan.
Khang sinh Doxycycline 30 pg.mL! duge s dung lam dbi ching duong va dung dich
DMSO la dbi chitng am trong thi nghiém. Sau do, cac dia thach thi nghiém dugc dat
trong tu 4m c6 nhiét do khoang 28°C trong 24 gio. Kha néng khang khuén cta chiét
xudt 14 mat gau dugc xac dinh bing cach do dudng kinh vong khémg_khuém cua cac

nong do chict xuat tur 1a cdy mat gau. So sanh duong kinh vong khang khuén cua cac
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nong do nay voi ddi chung duong (30 pg.mL' khang sinh Doxycycline) va d6i chimg

am (100% DMSO) dbi voi vi khuan Vibrio parahaemolyticus gdy bénh trén tom nudi.

M&i mau thir nghiém, 500 mg ting mau tht nghiém dugc hoa tan vao 5 mL dung
moi DMSO dé thu duogc dich cao chiét té)ng co néng dd 500 mg.mL"". sau d6 pha
loang thanh cac ndng do thép hon, gom: 400 mg.mL™", 300 mg.mL™", 200 mg.mL"".

100 mg.mL"". 50 mg.mL", 25 mg.mL™", 10 mg.mL™", 5 mg.mL™". 1 mg.mL".

Panh gia nong do trc ché t6i thiéu va diét khudn tdi thiéu cia chiét xuét tir 1a cay
mat gau. Trong do: Nong do ue ché t6i thidu 1a ndng do thap nhét cua chiét xuat 14 cay
mat géu e ché sy phat trién cta vi khuan Vibrio parahaemolyticus (>80%), con nong
do diét khuén toi thiéu 1a nong do thap nhit ctia chiét xudt 1a cay mat gau ma vi khuan

bi tiéu diét hoan toan 100%.

Két qua danh gia hoat tinh khang khuén cua chiét xuat 14 cay mat gau doi voi vi
khuan Vibrio parahaemolyticus gy bénh trén tom trong thoi gian 72 gio. cho thay:
chiét xuit ctia 14 cdy mat gdu & cac nong do cao (> 100 mg.mL™") c6 kha nang tc ché
su phat trién cla vi khuéan Vibrio parahaemolyticus, trong khi cac nong do thip cua
chiét xuét 1a cay mat gau (< 100 mg.mL™") khong c6 tac dung kiém soat su phat trién
ctia vi khuan. Duong kinh vong khang khuén c6 su gia tang cung vGi su gia tang nong
do chiét xuat 14 mat géu tr 100 dén 500 (mg.mL™") dat gia tri cao nhat 1a 17 = 2 mm
déi v6i mau ché pham thu duge tr Vi du 1 véi ty 1€ phdi tron cao chiét phan doan
metanol, cao chiét phan doan diclometan, cao chiét phan doan etyl axetat va cao chiét
phan doan n-hexan theo ty 1¢ 3:2:2:1 (theo trong lugng). Do do ty 1€ phoi tron 3:2:2:1

(theo trong lugng) la ty 1€ t6i uu cho hiéu qua manh nhat.

Dac biét. kha nang khang khudn cta cac chiét xuét tir 1a cdy mat gdu co nong do
tr 200 dén 500 mg.mL™' khong bi bién ddi boi su phat trién cua vi khuan vibrio
parahaemolyticus sau 48 gid vé6i gia tri dudng kinh vong khang khudn tuong tmg
trong khoang tir 12-17 mm. Sau 72 gio thir nghiém, duong kinh vong khang khuan ctia
cac nong do chiét xuat 14 cdy mat giu van duy tri & muc cao, dao dong trong khoang tur
10 dén16 mm. Két qua nay cao hon so véi d6i chimg 4m (DMSO), nhung lai thap hon
so v4i doi chimg duong st dung 30 ng.mL' khang sinh doxycycline (20 = I mm). Tuy

nhién, nhitng du li¢u trén cho thay, chiét xuat ctia la cdy mat gau c6 kha nang khang
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khuan vibrio parahaemolyticus, do do, chiét xuat nay tiép tuc dugc kiém tra nong do

{rc ché t6i thiéu va nong do diét khuan toi thiéu.

Chuan bi cac nong do chiét xudt cua 14 cay mat gau (500 mg.mL™"), nong do
khang sinh Doxycycline (30 ng.mL ), dbi chung Aam DMSO, nudc vo khuén, vi khuan
Vibrio parahaemolyticus (10 CFU.mL™"), moi truong nudi cay vi khuan TSB va dung
dich Resazurin. Nong do tre ché t6i thiéu (MIC) va ndng do diét khuan t61 thiéu (MBC)
duoc xac dinh theo phuong phéap pha lodng béc 2 trén dia 96 giéng. Dau tién, dung
micropipet hat 100 ul. moi truong nudi ciy vi khudn duoc cho vao tat ca cdc giéng
trén dia 96 giéng. Sau do, b6 sung 100 uL chiét xuat 1a cdy mat gau/ khang sinh
Doxycycline/ DMSO/ nude vo khuén vao cic giéng & cot thur nhét cia moi hang. Thuc
hién pha lodng bac 2 cac dung dich ¢ cac giéng vira tron déu bang cach dung
micropipet hut 100 uL dung dich nay chuyén qua giéng bén canh. Quy trinh pha lodng
bac 2 duoc lap lai twong tu cho dén giéng tht mudi hai cua mdi hang va 100 ulL dung
dich sau khi tron déu cua giéng cudi ciing dugc loai bo. Tiép dén, bd sung 100 pL dich
vi khuan Vibrio parahaemolyticus (mat do 10° CFU.mL™") vao céc giéng roi U trong tu
Am & nhiét do 28-30°C trong thoi gian tir 16 dén 18 gid. Sau do. bo sung 40 pl dung
dich thudc thir Resazurin 0,01% vao tat ca cac giéng dé danh gia ty 1& song cua vi
khudn trén tung giéng. Luu y: mau xanh chuyén sang mau hong nghia la ¢6 su ton tai
ctia vi khuén. Dé xéc dinh n6ng do diét khuan tdi thiéu: str dung 100 uL mau o cac
giéng khong lam ddi mau thube tht trai ddu trén dia thach nudi cay vi khuan sau do
trong tu Am & nhiét do 28-30°C. Quan sat su xuét hién cua vi khuan trén cac dia thach
thi nghiém dé xac dinh néng do diét khudn toi thiéu cta cac loai thao dugc nghién ciu.
Cac thi nghiém duoc b tri lap lai 3 lin trén mdi nong do danh gia cua chiét xuat tur la
cay mat gau. Céc két qua nghién ctru ¢ trén cho phép xdc dinh duong kinh vong khang
khudn, ndng do te ché t5i thiéu va ndng do diét khuan tdi thiéu cua chiét xuat tir 1a cay
mat gau. Kiém tra gia tri MIC cho thdy, khang sinh doxycycline (30 ng.mL™") trén vi
khuén vibrio parahaemolyticus cho két qua MIC la 1,875 png.mlL!, trong khi DMSO
trc ché vi khuan vibrio parahaemolyticus & ty 1€ thé tich véi vi khudn la 1:2, con nude
v6 khuéan khong anh hudng dén su phat trién cta vi Kkhuan. Chiét xuat ctia la cdy mat
gau thé hién gié trj tc ché va diét vi khuan vibrio parahaemolyticus & nong do 62.5

mg.mL".

(08)
(U8
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Hiéu qua dat dwgce cia sang ché

Quy trinh chiét cac chit c6 hoat tinh khang khuan tr cay mat odu
(Gymnanthemum amygdalinum) theo sang ché cho phép chiét triét dé cac thanh phan
hoat chat ¢6 hiéu qua wc ché vi khuén gy bénh ma khong chira cac chit hodc cac goc
chét khang sinh nam trong danh muc cdm hodc han ché str dung, diéu nay cho phép
phat trién duoc san pham ho trg cho nganh nudi trong thuy san cho phép vat nuéi phat

trién khoe manh ma khong can st dung chat khang sinh tong hop.

Hon hop chiét phan doan céc chét ¢ hoat tinh khang khudn tur ciy mat gau cho
phép chiét triét dé cac thanh phan hoat chét, cu thé 1a cho phép chiét duoc 224 hop
chit hiru co trong chiét xuét tir 1a cdy mat gau, trong do, ¢6 172 hop chat hiru co bay
hoi duoc phat hién bang thiét bi GC-MS va 52 hop chat hitu co khong bay hoi duoc
xédc dinh bang médy phan tich LC-MS. Hiéu qua uc ché vi khuan Vibrio
parahaemolyticus gy bénh trén tdm véi duong kinh vong khang khuén dat 17 + 2 mm,

néng do uc ché vi khuan tdi thiéu va néng do diét Kkhuén toi thiéu la 62.5 mg.mL"".

Sang ché dat tién dé cho cac nghién ctu va Gmg dung san pham tu nhién c6 tac
dung khang khuan ma khong chtra géc khang sinh bi cAm hoac han ché, dac biét la cac
chit ¢ hoat tinh khang khuan dé tao ra cac san pham ché pham thao dugc c6 tac dung
phong va hd trg diéu tri cac bénh do vi khudn vibrio gdy ra trén tom nudi, gop phan
han ché viée sur dung khang sinh, hoa chat phong tri bénh trong nudi tom, nang cao
chat luong tom nudi, bao vé moi truong sinh thai va phat trién bén viing nghé nudi

tom.
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YEU CAU BAO HOQ

1. Hon hop chiét phan doan cac chdt co hoat tinh khang khuan to cdy mat géu
(Gymnanthemum amygdalinum) bao gdm cao chiét phan doan metanol. cao chiét phan
doan diclometan, cao chiét phan doan etyl axetat va cao chiét phan doan n-hexan duoc
phdi tron theo ty 1& 3:2:2:1 (theo trong lugng), hon hop nay c6 duong kinh khang
khuén Vibrio parahaemolyticus géy bénh cho tom dat 17 = 2 mm va c0 nong do diét
khuan tdi thiéu dat 62,5 mg/mL, trong d6 cac phan doan cao chiét nay thu duoc tur quy

trinh bao gom céc budc:

a) chuan bi nguyén liéu bang cach thu thap la cdy mat gau (Gymnanthemum
amygdalinum) tuoi, sau khi loai bo tap chét, rura sach, dé rao va séy kho ¢ nhiét do tu
40 dén 50°C dén khi dd 4m khoang 10%, sau d6 xay nho qua lu¢i ¢& 100 mesh thanh
bot, phan bot nay duge lam 4m bang hon hop dung mdi metanol:diclometan ty 1¢ 1:1

(theo thé tich) va 0 trong 2 gidy 6 nhiét d¢ 50°C, thu dugc nguyén liéu da duogce xu ly;

b) thu cao chiét phan doan metanol béng cach chuyén mot lugng nguyén liéu da duoc
xu ly vao binh ngam kiét chira metanol 75% theo ty 1¢ 1/10 (trong luong/thé tich)
ngam trong 48 gio ¢ nhiét do tu 40 dén 50°C, sau d6 chiét siéu am trong 60 phut ¢ tan
56 20kHz roi rat kit dung moi thu phan dich chit, lam ngudi phan dich chiét dén
nhiét do phong, sau d6 loc va c6 loai dung moi roi séy kho, nghién min thu dugc cao

chiét phén doan metanol dang bot;

¢) thu cao chiét phan doan diclometan bang cach bd sung diclometan vao binh ngam
kiét chira ba chiét cay mat géu sau khi chiét bang metanol, lugng diclometan bo sung
theo ty 18 ba chiévdiclometan 1a 1/10 (trong lwgng/thé tich). tién hanh khuay tron trong
36 gio ¢ ¢ nhiét do tur 40 dén 50°C, sau do chiét siéu am trong 45 phut ¢ tan s6 30kHz
roi rat kiét dung moi thu phén dich chiét, sau d6 loc va co loai dung moi roi séy kho,

nghién min thu dugc cao chiét phan doan diclometan dang bot;

d) thu cao chiét phan doan etyl axetat bang cach bd sung etyl axetat vao phan ba cay
mat gau sau khi chiét bang diclometan, lugng etyl axetat bd sung theo ty 1& ba
chiét/etyl axetat 1a 1/10 (trong lu’qng/thé tich), tién hanh khuéy tron déu trong 24 gio o
& nhiét do tir 40 dén 50°C, sau do chiét siéu am trong 30 phut ¢ tan sd 40kHz rdi loc
thu phéan dich chiét, sau do co loai dung moi roi say kho, nghién min thu dugc cao

chiét phan doan etyl axetat dang bot;
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e) thu cao chiét phan doan n-hexan bang cach bo sung n-hexan vao phan ba chiét etyl
axetat, luong n-hexan bd sung theo ty 1€ ba chiét/n-hexan la 1/10 (trong 1U'c_mg/thé tich),
tién hanh khudy tron déu trong 12 gio & & nhiét do tir 40 dén 50°C, sau do chiet siéu
am trong 20 phut ¢ thn s6 45kHz rdi loc thu phan dich chiét, sau do co loai dung moi

roi say kho, nghién min thu duoc cao chiét phéan doan n-hexan dang bot.

2. Hdn hop chiét phan doan cac chit ¢6 hoat tinh khang khuan tir ciy mat gau theo
diém 1, trong do cao chiét phan doan metanol bao gom céc thanh phan theo ty 1&¢ %

trong lugng sau:

TT Thanh phin héa hoc TV 18 %
1 | 2,3-pentanedione, 4-methyl- 1,55
2 | 3-pentanone, 2,4-dimethyl- 6,07
3 | axit axetic, fluoro-, ethyl este 0,76
4 | axit propanoic, 2-oxo-, methyl este 0.61
S | z-11-tridecen-1-ol, acetat 0.23
6 | 2-propanone, 1-methoxy- 1,65 |
7 | CoHsC(CH;3)2COCH3 1,33
8 | axit butanedioic, 2-hydroxy-2-methyl-, (S)- 0,25
9 | butyrolacton 0,24
10 | cyclohexanon 0,42
11 | axit acetic, (2,4-dichlorophenoxy)-, 2-butoxypropyl este 0,25
12 | xylitol 0,30
13 | diglycerol 0,23
14 | glycerin 0,90
15 | 4H-pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- 0,29
16 | 2-buten-1-ol, acetat 0,27
17 | 1.7,7-trimethylbicyclo[2.2.1]heptan-2-ol 0,27
18 | benzofuran, 2,3-dihydro- 0,96
19 | hydroquinon 0,23
20 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 1,47
21 | 1.3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S%)]- 1,44
22 | naphthalene, 1,2,4a,5,6,8a-hexahydro—4,7—dimethyl-1—(1—methylethyl)- 0,71
23 | beta.-bisabolene 0.46
24 | phenol, 2,5-bis(1,1-dimethylethyl)- 0,33
25 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 1,54
26 | 6,8-dioxa-3-thiabicyclo(3,2,1)octane 3,3-dioxide 1,50
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27 | 4-amino-2,6-dihydroxypyrimidine 0,22
28 | 1H-inden-1-one, 2,3-dihydro-5,6-dimethoxy-3-methyl- 0,47
29 | bac butanoate 1.72
30 | 4(1H)-pyrimidinone, 6-hydroxy- 2,14
31 | I-gala-l-ido-octose 0,39
32 | D-erythro-pentose, 2-deoxy- 0,53
33 | 1,4,7,10-tetraoxacyclododecan-2-one 1,03
34 | ethanone, 1-cyclododecyl- 0,47
35 | axit d-ribonic, .gamma.-lactone, cyclic 2,3-(ethylboronate) 0,52
36 | bicyclo[3.1.1]heptane, 2,6,6-trimethyl-, (1.0..,2.beta.,5.0.)- 1,90
37 | 2-undecanone, 6,10-dimethyl- 0,24
38 | caffein 0,84
39 | 9-octadecen-1-ol, (2)- 0.73
40 | axit hexadecanoic, methyl este 0.69
41 | axit palmitoleic 0,24
4?2 | axit n-hexadecanoic 13.00
43 | trehalose 0,61
44 | axit heptadecanoic 0,47
45 | axit pentadecanoic 1,97
46 | phytol 2,88 |
47 | axit 9,12,15-octadecatrienoic, (Z,2,2)- 23.83
48 | methyl 8,11,14-heptadecatrienoat 0,44
49 | benzyl .beta.-d-glucosit 1,04
50 | gama.-sitosterol 2,88
51 | axit eicosanoic 0.42
52 | stigmastanol 1.44
3 axit 6-methoxy-2-methyl-quinoline-3-carboxylic 2-dimethylamino-ethyl 0.43
este >

54 | axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este 2,09
55 | 1-bromo-11-iodoundecan 0,22
56 | 4'-phenyl-2-hydroxystilben 0,46
57 | axit 9.12-octadecadienoic (Z,Z)-, 2,3-dihydroxypropyl este 1,52
58 | axit linolenic, 2-hydroxy-1-(hydroxymethyl)ethyl (Z,Z,7)- 1,28
59 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 431
60 | squalen 1,25
61 | axit hexadecanoic, 2-hydroxy-, methyl este 0,25
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62 | methyl 2-hydroxydodecanoat 0,24
3 | axit thioctic 0,50
64 | estra-1,3,5,7.9-pentaen-17-one, 3-[(trimethylsilyl)oxy]- 0,25
axit octadecanoic, 3-[(1-oxohexadecyl)oxy]-2-[(1-
65 1,08
oxotetradecyl)oxy|propyl este
66 | vitamin E . 0.75.

3. Hon hop chiét phan doan céac chit c6 hoat tinh khang khuan tir cdy mat géu theo

diém 1. trong d6 cao chiét phan doan diclometan thu dugc bao g6m céc thanh phan

theo ty 1€ % trong luong sau:

TT Tén thanh phéan héa hoc Ty 18 %
methylene clorua 0,35
> | dislly! disulphua 0,27
3 | 2-indolizinemethanol 0,28
4 | 3-vinyl-1,2-dithiacyclohex-4-ene 0,20
S | trisulfide, di-2-propenyl 0,40
6 | axit 1-aminocyclopentanecarboxylic, n-propyloxycarbonyl-, undecyl este 0,33
7 | 1.5-cyclodecadiene, 1,5-dimethyl-8-(1-methylethylidene)-, (E.E)- 0,18
g 3-cyclohexene-1-methanol, .., 4-dimethyl-.0.-(4-methyl-3-pentenyl)-. [R- 0.25

(R¥.R*)]- -

9 | benzen, 1-(1.5-dimethyl-4-hexenyl)-4-methyl- 2,84
10 | 1.3-cvclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S*)]- 3.40
11 | gamma.-muurolen [,32
12 | beta.-bisabolen 1,20
13 | (+)-epi-bicyclosesquiphellandren 0,20
14 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 2,49
15 | 2(4H)-benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl- 0,19
16 | hexadecan 0,19
17 | 1H-indene, 1-ethylideneoctahydro-7a-methyl-, (1E,3a.0.,7a.beta.)- 0,23
18 | trans-chrysanthemal 0,39
19 | geranyl vinyl ether 0.18
20 | 4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphenol 0,19
21 | axit tetradecanoic 0,26
22 | 1-methyl-3-n-propyl-2-pyrazolin-5-one 0.31
23 | spiro[4.5]dec-6-en-8-one, 1,7-dimethyl-4-(1-methylethyl)- 0,19
24 | 9-octadecyn 2,14
25 | 3-octadecyn 0,64
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26 | 1,13-tetradecadien 0,76
7 cyclohexan.. 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1- 0.58
methylethylidene)-
28 | axit hexadecanoic, methyl este 0,36
29 | 1-diphenyl(tert-butyl)silyloxy-4-methoxybenzen 0,19
30 | geranyl-p-cymen 0,34
31 | axit n-hexadecanoic 11,50
32 | ethanol, 2-(octadecyloxy)- 0,20
33 | methyl 10-trans,12-cis-octadecadienoat 0,52
34 | axit 9,12,15-octadecatrienoic, methyl ester, (Z2.2,7)- 0,24
35 | phytol 2,15
36 | axit 9,12-octadecadienoic (Z,72)- 17,71
37 | axit 9,12,15-octadecatrienoic, (Z,2,2)- 3,64
38 | 13-tetradece-11-yn-1-ol 0,62
N oct-5-en-2-ol, 8-(1.4.4a,5,6,7,8,8a-octahydro-2, 5, 3, 8a- o
39 tetramethylnaphth-1-yl)-6-methyl- 0,33
40 | methyl 6,9,12,15,18-heneicosapentaenoat 0,29
41 axit acetic. 1-methyl-3-(2,2,6-trimethyl-bicyclo[4.1.0]hept-1-yl)-propenyl 0.3
este ’
4 17—(1,S—dimethylhexyl)—lO,l3-dimethy1-4- 0.49
vinylhexadecahydrocyclopenta[a]phenanthren-3-ol |
43 | gama.-sitosterol 2,96
44 | ethanone, 1-(1-hydroxy-2,6,6-trimethyl-2,4-cyclohexadien-1-yl)- 0,37
45 | octadecane, 3-methyl- 0,50
46 | axit hexadecanoic, 2-hydroxy-1-(hydroxymethyl)ethyl este 0,67
47 1,2-pentanediol. . 5-(6-bromodecahydro-2-hydroxy-2.,5.5a,8a-tetramethyl- 036
1-naphthalenyl)-3-methylene-
48 | 1H-indene, 1-ethylideneoctahydro-, trans- 0,56
49 | 1-bromo-11-iodoundecan 0,21
50 | 2-chloroethyl linoleat 2,09
51 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 15,55
52 | 9,19-cyclolanostan-3-ol, 24,24-epoxymethano-, acetat 0,19
53 | 1.2-benzisothiazole, 3-(hexahydro-1H-azepin-1-yl)-, 1,1-dioxide 0,20
54 | squalen 2,28
55 | Ergost-25-ene-3,5,6,12-tetrol, (3.beta.,5.0.,6.beta.,12.beta.)- 0,47
56 | 2-Dodecen-1-yl(-)sucinic anhydrit 0,38
57 | nonacosan 1,65
58 | ethanol, 2-(3.3-dimethylcyclohexylidene)-, (Z)- 1,30
59 | tetracosan 0,92
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60 | 1,8-dioxacyclohexadecane-2,10-dione, 5,6:12,13-diepoxy-8,16-dimethyl- 1,12
61 1H-1 ,253,4-tetra\zole— 1,5-diamine, N(1)-[(2-ethoxy-3- 137
methoxyphenyl)methyl]-
62 | beta.-tocopherol 0,40
63 | 3-aminomethyl-3,5.5-trimethylcyclohexanol, cis- 0,83
64 | hexacosan 3,09
65 | i-propyl 11-octadecenoat 1,02
66 | vitamin E 1,39
67 | axit pregnan-18-oic, 20-hydroxy-, (5.0..)- 0,71
68 | pyridine-3-carboxamit, oxime, N-(2-trifluoromethylphenyl)- 0,36
69 | axit oleic. eicosyl este 0.19.

4. Hon hop chiét phan doan cac chét ¢6 hoat tinh khang khuan tir ciy mat gdu theo

diém 1, trong do cao chiét phan doan etyl axetat thu dugc bao o6m cac thanh phan

theo ty 1é % trong luong sau:

TT Tén thanh phan héa hoc Ty 18 %
1 | n-propyl acetat 0.80
2 | 2.3-hexanedion 1,36
3 | 1sobutyl acetat 0,65
4 | axit acetic, butyl este 2,53
5 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 0,96
6 | 1.3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S*)]- 1,12
7 | alfa.-copaene 0,59
8 | beta.-bisabolene 0,34
9 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 1,01
10 | phenol, 2,4-di-t-butyl-6-nitro- 0,30
11 | axit borinic, diethyl-, 3,3,5-trimethyl-1-cyclohexen-1-yl este 0,34
12 | 9-octadecyn 1.90
13 | caffein 0,56
14 | phytol, acetat 0,64
15 | axit hexadecanoic, methyl este 0,39
16 | axit n-hexadecanoic 10,04
17 | ethanol, 2-(octadecyloxy)- 0,70
18 | phytol 2,06
19 | axit 9,12-octadecadienoic (Z,Z)- 15,10
20 | axit 9,12,15-octadecatrienoic, (Z,2,2)- 6,23
21 | cyclohexane, 1-(1,5-dimethylhexyl)-4-(4-methylpentyl)- 2,25

40
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22 | gamma.-sitosterol 3,84
23 | cobaltocene, 1.1'-dimethyl- 0,70
24 | androst-5.15-dien-30l acetate 1.00
25 | glycerol 1-palmitate 0,65
26 | 1H-indene, 1-ethylideneoctahydro-, trans- 0,59
27 | axit terephthalic, 4-octyl octyl este 0,48
28 | 1,3,12-nonadecatrien 1,14
290 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 28.30
30 | squalen 1,40
31 | silan, diethylpentadecyloxy(1-phenylpropoxy)- 0,35
32 | triacontane, 11,20-didecyl- 1,69
33 | sat. eyclopentadienyl-ethyl-1,2-diisopropylphosphinoethane 2.34
34 | benzaldehyde. 2-hydroxy-5-nitro-, 2-iodophenylhydrazone 1.39
35 | axit [5-[(Furan-2-carbonyl)amino]-3-methylpyrazol-1-yljacetic. ethyl este 1,27
36 | heptacosan 1,94
37 | vitamin E 0,66
. B(9a)-homo-19-norpregna-9(11),9a-dien-20-one, 3-(dimethylamino)- .

38 | 4 4 14-trimethyl-, (3.beta.,5.0.)- 0,32
39 | axit 2,3,9,11-tetrachlorobenz[c]acridine-7-carboxylic 2,07.

5. Hon hop chiét phan doan cac chat co hoat tinh khang Khuan tur cay mat géu theo
diém 1. trong do cao chiét phan doan n-hexan thu dugc bao g6m cac thanh phan theo

ty 1¢ % trong luong sau:

TT Tén thanh phin héa hoc Ty 18 %

1 | toluen 0.38

2 octan 0,25

3 | geranyl acetat 0,21

4 | cis-.beta.-farnesen 0,21

5 | benzen, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- 2.59
6 | 1,3-cyclohexadiene, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, [S-(R*,S*)]- 5,16

7 | tricyclo[5.4.0.0(2,8)Jundec-9-ene, 2,6,6,9-tetramethyl-, (1R,2S,7R,8R)- 1,92

8 | beta.-bisabolen 1,44

9 | phenol, 2,4-bis(1,1-dimethylethyl)- 0,42
10 | cyclohexene, 3-(1,5-dimethyl-4-hexenyl)-6-methylene-, [S-(R*,S*)]- 3,19
11 | nerolidol 1 0,19
12 | hexadecan 0,31
13 | cyclooctasiloxane, hexadecamethyl- 023 |

41
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14 | decane, 3,8-dimethyl- 0,19
15 | phenol, 2,4-di-t-butyl-6-nitro- 0,44
16 | docosane, 11-butyl- 0,37
17 | pentadecane, 2,6,10-trimethyl- 0,19
18 | octadecan 0,20
19 | 2-pentadecanone, 6,10,14-trimethyl- 0.19
20 | oxirane, tetradecyl- 0,21
21 | l-pentadecyn 0,34
22 | phytol, acetat 0,64
3 cyclohexane., 1-ethenyl-1-methyl-2-(1-methylethenyl)-4-(1- 021
methylethylidene)-
24 | 7.9-di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione 0.46
25 | axit hexadecanoic, methyl este 0,88
26 | axit n-hexadecanoic 7,63
27 | axit 9.12.15-octadecatrienoic, methyl este, (Z£,2,2)- 1,56
28 | phytol 2,35
29 | 3-eicosene, (E)- 0,20
30 | axit 9,12-octadecadienoic (Z,2)- 18.15
31 | 9,17-octadecadienal, (Z)- 1,29
32 | Z,7-8.10-hexadecadien-1-ol 0,20
33 | (R)-(-)-14-methyl-8-hexadecyn-1-ol 0,22
34 | axit fumaric, 2-methylpent-3-yl tridecyl este 0.19
35 | axit 9-octadecenoic, (E)- 0.18
16 axit eicosanoic, 2-[(1-oxohexadecyl)oxy]-1-[[(1- 6.6
oxohexadecyl)oxy]methyl]ethyl este ’
37 | axit 1,4-benzenedicarboxylic, bis(2-ethylhexyl) este 9.33
38 | squalen 1,70
5 B(9a)-homo-19-norpregna-9(11),9a-dien-20-one, 3-(dimethylamino)-
391 44,1 4-trimethyl-, (3.beta.,5.0.)- 1,76
40 | eicosan 1,99
41 | axit hexadecanoic, 2-[(1-oxotetradecyl)oxy]-1,3-propanediyl este 0,77
42 | benzenamin, 4-methoxy-N-(triphenylphosphoranylidene)- 2,78
43 | 5.a.-cholest-8-en-3-one, 14-methyl- 1,18
44 | tetracosan 0,21
45 | 3-pyridinemethanamine, N-[[4-(dimethylamino)phenyl|methylidene]- 1,25
46 axit octadecanoic, 3-[(1-oxohexadecyl)oxy]-2-[(1- 501
oxotetradecyl)oxy]propyl este
47 | axit hexadecanoic, 2-hydroxy-1,3-propanediyl este 11,93
48 | tripalmitin 2,48.
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