(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(o comnsesmoemmeror O MMM
CUC SO HUU TRi TUE
1-0025697
(51))  CO7C 45/78 (13) B
(21) 1-2019-02170 (22) 26/04/2019
(45) 26/10/2020 391 (43) 25/06/2019 375A

(73) Truong DPai hoc Bach Khoa Ha Noi (VN)
S6 1 Pai Cd Viét, quan Hai Ba Trung, thanh phé Ha No1

(72) Tran Thu Huong (VN); Lé Huyén Tram (VN); Tran Thi Minh (VN); Nguyén Vin
Thong (VN); Nguyén Tuan Anh (VN); Nguyén Hoang Minh (VN); Tran Thuong
Quang (VN); Nguyén Thi Minh Tt (VN); Nguyén Tién Dat (VN); Tran Thu Ha
(VN); Ha Manh Tuan (VN); Nguyén Thi Hién (VN); Pham Thi Hong Phuong (VN).

(54) PHUONG PHAP CHIET TACH CAC HQOP CHAT PROANTHOCYANIDIN A2
VA 4-O-SULFO-BETA-D-GLUCOPYRANOSYL ABSCIAT TU VO QUA MANG
CUT (GARCINIA MANGOSTANA L., CLUSIACEAE) BANG VIEC SU DUNG
ENZYM

(57) Sang ché dé cap dén phuong phap chiét tich cac hop chét proanthocyanidin A2 ¢

cong thuc (1) va 4-O-sulfo-f#-D-glucopyranosyl absciat c6 cong thuc (II) tr vo qua Mang

cut (Garcinia mamgostana L., Clusiaceae):

an

Phuong phap chiét tach theo sang ché co sir dung enzym Pectinex Ultra SP-L dugc
cung cip boi hing Novozyme (Pan Mach) & giai doan dau cua qua trinh chiét mau vo qua
mang cut nén hiéu qua phan tich cao, cho phép phan 1ap dugc hai hop chat
proanthocyanidin A2 c6 cong thue (I) va 4-O-sulfo-3-D-glucopyranosyl absciat c6 cong
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Linh vue k§ thuit dwoc dé cip

Sang ché thudc linh vuc tim kiém céc hoat chét thién nhién c6 ngudn goc tir thuc
vét ¢6 hoat tinh sinh hoc nham sir dung trong viéc hd tro didu tri bénh. Cu thé, sang ché
dé cap dén phuong phap chiét tach hai hop chit proanthocyanidin A2 va 4-O-sulfo-5-D-
glucopyranosyl absciat tr vé qud Mang cut (Garcinia mangostana L.), ho Bua
(Clusiaceae). Hai hop chét nay duogc biét dén c6 mot sb hoat tinh sinh hoc dang quy nhu
chéng oxi hda, chéng ung thu, khang virus, ha dudng huyét. ..

Tinh trang k§ thuft cia sang ché

Mang cut c6 tén khoa hoc 1a Garcinia mangostana L., 1a mdt loai thuc vét thudc ho
Btra (Clusiaceae). Miang cut ¢6 ngudn gbc & cac nude Philipin, Malaysia, Indonesia, sau
nay duoc di thuc vao mién Nam cia Viét Nam va tréng rong radi & cac tinh Nam B9. Céc
bd phan khéac nhau cua cdy Mang cut (Garcinia mangostana L., Clusiaceae) nhu vé qua,
vo ciy va ré di dugc sir dung hang trim nam trong y hoc ¢6 truyén cta cac nudc Pong
Nam A nhu Indonesia, Malaysia, Philippin va Thai Lan. Do c¢6 tic dung chéng viém tdt
nén nguoi din cac nudc nay dung vo qua Mang cut (Garcinia mangostana L.,
Clusiaceae) dé diéu tri cac vét thuong bi nhiém trung, mung mu, chita bénh vang da,
dung 14 cdy chita bénh eczecma va mot sd bénh ngoai da khac [Pedraza Chaverri J. e
al., Food and Chem. Toxicol., 46, 3227-3239, 2008]. Tai M¥y, Méng cut (Garcinia
mangostana L., Clusiaceae) 13 loai trai cay phd bién va rat duoc ua chudng. Nudc ép tir
ao hat Mang cut (Garcinia mangostana L., Clusiaceae) tré thanh mdt trong 3 mét hang
ban chay nhat trén thi trudng My nim 2007 va tr& thanh loai dd udng bd sung dinh
dudng tir thuc vat thudng xuyén trong ché do an cia ngudi dén noi ddy bai vi ho nhén
thire dugc tac dung cua loai tréi cdy nay trong viéc cai thién va nang cao suc khoe cia ho
[Young Won Chin et al., Mini-Reviews in Organic Chemistry, 5, 355-364, 2008]. Garrity
A. va cong su da duge cap bing sang ché tai My va duoc luu hanh rong réi trén toan thé
giéi cho cac san phdm thyc phdm chirc ning tr vo qua Ming cuyt [Garrity A. et al,
Nutraceutical mangosteen composition, U.S. Patent 6, 730.333, 2004].

O Viét Nam, nudc sic cta vé qua Ming cut da duoc st dung tir lau trong y hoc ¢
truyén nude ta dé chita bénh kiét ly rat hidu qua [Pd Tat Loi, Nhitng cdy thudc va vi thudce
Viét Nam, Nha xuét ban Y hoc, 428-429, 2006]. Tac dung khang khuén cta vo qua Méng

cut (Garcinia mangostana L., Clusiaceae) cling tuong doi phu hgp véi cac nghién ciru clia
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Truong Vin Chau va cong su. Nhém nghién ctru phat hién cac hop chit phenolic trong
dich chiét etanol va metanol clia vo qua Ming cut (Garcinia mangostana L., Clusiaceae)
c6 tac dung e ché manh sy phat trién cia truc khudn ma xanh Staphylococcus aureus va
tu cau vang Pseudomonas aeruginosa [Truong Van Chau va cong sw, Tap chi Sinh hoc,
26(4), 59-62, 2004]. Sakagami va cong su ciing d4 khing dinh hop chit mangostin tach tir
vo qua Ming cut (Garcinia mangostana L., Clusiaceae) c6 kha ning khang vi khuin
Staphylococcus aureus [Sakagami Y. et al, Phytomedicine, 12, 203-208, 2005]. Két qua
nghién ctru ctia Nguyén Thi Mai Phuong va cong su ciing cho thdy dich chiét etanol tir vo
qua Mang cut (Garcinia mangostana L., Clusiaceae) ¢6 tac dung 1am tc ché sy hinh thanh
biofilm va sinh axit giy sdu ring & ngudi cia vi khuan Streptococcus mutans [Nguyén Thi
Mai Phuong va cOng sy, Tap chi Duoc hoc, 44, 18-21, 2004]. Do vay, tu nhidu nam nay,
Bo Y té nudc ta di chinh thirc cho phép ding vé qua Mang cut (Garcinia mangostana L.,
Clusiaceae) lam nguyén li¢u dé san xut thudc diéu tri cic bénh do nhim khuén dudng
rudt nhu ly, tiéu chay, rdi loan tidu hoa...

Céc tac gia sing ché da tap trung nghién ctru nhim 1am sang to thém tac dung chira
bénh cia cdy Mang cut (Garcinia mangostana L., Clusiaceae). Két qua nghién ctu da
dua ra phuong phép chiét tich véi viée st dung enzym (enzym-assisted extraction) dé
thu nhan hai hop chit proanthocyanidin A2 va 4-O-sulfo-4-D-glucopyranosyl absciat.
Day 14 nhitng hop chét c6 tac dung e ché enzym a-glucosidase, a-amylase va chong
oxi hda tr vd qua Mang cut (Garcinia mangostana L., Clusiaceae).

Ban chit k§ thuit clia sang ché
Muc dich ciia sang ché 13 d& xuét phuong phép chiét tach voi viée sir dung enzym
dé thu nhan hai hop chit proanthocyanidin A2 ¢6 cong thic (I) va hop chat 4-O-sulfo-g-D-

glucopyranosyl absciat c6 cong thirc (II) tir vé qua Méang cut (Garcinia mangostana L.,
Clusiaceae):
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Mo ta van tat hinh vé

Hinh I 13 hinh v& minh hoa so d6 chiét tach hai hop chit proanthocyanidin A2 ¢6
cong thire (I) va hop chat 4-O-sulfo-p-D- glucopyranosyl absciat c6 cdng thirc (I) tir vo qua
Mang cut (Garcinia mangostana L., Clusiaceae).

M5 ta chi tiét sang ché

Céc hop chét thién nhién c6 hoat tinh sinh hoc trong cac loai thyc vt bac cao
thudong ndm trong hén hop cia nhiéu chét. Do d6, dé chiét tach chung riéng biét can két
hop st dung phwong phép chiét va cac phan tich, phan tach sic ky. Phuong phap chiét c6
anh hudng quan trong dén viéc chiét xuét cac hop chit thude cac 16p chat mong mudn &
trong méu thuc vat. Phuong phép chiét xudt hoa hoc dé chiét xuit hoat tinh sinh hoc
duoc st dung rong rai vi ching duoc thiét 1ap t6t va d& thuc hién. Tuy nhién, phuong
phap nay phén 16n phu thudc vao loai dung mdi, ning lugng dau vao va khudy tron dé
cai thi€n kha nang hoa tan hda hoc. Viéc lya chon dung mdi cho qué trinh chiét xuét hoa
hoc 13 hét stc quan trong. Nhitng dung méi nhu n-nexan, diclometan, cloroform, ruou
metylic va ruou etylic thudng dugc lya chon trong qua trinh chiét so bo mdt bd phén cua
cdy nhu 14, than, r&, hoa... Cac dung moi thudc nhém rugu s¢ thdm tbt hon 1én mang té
bao nén qua trinh chiét voi cac dung méi ndy s& thu dugc triét dé hon cac thanh phan cé
trong té bao. Nguoc lai, khd nang phan cuc cua n-hexan, diclometan thép hon, ¢6 thé rira
dugc cac chat ndm ngoai t& bao. Pé chiét 1dy toan b thanh phan cia duoc liéu thi dung
mdi thich hop nhét 13 ruou etylic v6i ndng dd 60% - 96%. Ruou etylic duge xem 14 mot
dung méi da ning vi né ¢ kha ning hoa tan duoc cic chit khong phan cuc, dong thoi
dung mdi nay ciing c6 thé tao lién két hydro véi cac nhém phéan cuc khac.

Hién nay, chiét xuét sir dung enzym dé thu nhén cc hop chét hoat tinh sinh hoc tir
thuc vat 1a mot phuong phép hiéu qua thay thé cho cac phuong phép chiét biang dung
moi thong thuong. Enzym 1 chét xtic tac 1y tuong dé hd tro qué trinh chiét xuit, diéu
ché hoic tdng hop cac hop chét hoat tinh sinh hoc phuc tap ¢6 ngudn gdc ty nhién. Chiét
xuét sir dung enzym dya trén tinh dic hiu cta cac enzym dé xtc tic cac phan (mg khac
nhau. Bén canh d6, phuong phép chiét ndy dang dugc chu y nhiéu hon do nhu ciu vé
cong nghé chiét xuét than thién véi méi truong trong cdc mo hinh hoéa hoc xanh (green
chemistry).

Enzym 1 céc protein duoc san xudt boi tit ca cac sinh vét séng. Ching 14 nhiing
chat xtic tic sinh hoc ¢ tinh dic hidu cao cho nhiéu phan tng sinh héa thiét yéu & vi
sinh vat, thuc vat, dong vat va con nguoi. Cac enzym khac nhau khong nhitng lam ting
tbc do phan Gmg cta cdc qué trinh sinh héa ma con c6 kha ning phan huy sinh hoc.
Trong qua trinh chiét xuit cac nguyén liu thuc vat, enzym cé kha ning 1am suy giam
hodc pha v& thanh té bao, vi thé cho phép giai phong tdt hon va chiét xuét sinh hoc hidu
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qua hon. Su phd v& thanh té bao 13 bude chiét xuit quan trong dbi v6i nhiéu hop chét
hoat tinh sinh hoc tOn tai bén trong thanh t& bao nhim chiét xuit va giai phéng hidu qua
céc hop chét hoat tinh sinh hoc [Lucia Gardossi et al, Trends in biotechnology, 28, 71-
180, 2010]. Viéc chiét xuét dua trén kha ning thiy phan cac hop chét c6 mit trong thanh
té bao cua cac enzym, 1am pha v& tinh toan ven cAu tric cua thanh t& bao thuc vat. Khi
céc enzym va co chét lién két v6i nhau, hinh dang ctia phan tir enzym thay d6i thanh mot
su phi hop ti wu cho sy twong tac gifta enzym va co chét 1am cho cac lién két bi pha v&
trong phan tng. Khi ndng d6 co chit cao, viéc bd sung enzym cé thé 1am tang toc do
phan tng cho dén khi ndng d6 co chét tré nén han ché. Cac nghién ctru v& chiét xuit c6
su hd trg ciia enzym cho thiy cAn khao sét nhitng yéu t6 anh dén qua trinh xtc tac boi
enzym nhu nhiét 6 phan tng, thoi gian chiét, pH ciia hé, ndng d¢ enzym, kich thudc hat
cta chét can chiét... Uu didm cua phuong phép nay 13 1am giam thoi gian chiét, tiét kiém
dung moi, ddng thoi ting hiéu sudt va chit luong san pham [Sowbhagya H. B. et al,
Critical reviews in food science and nutrition, 50, 146-161, 2010].

Pé sir dung enzym mot cach hiéu qua trong qua trinh chiét xuét, didu quan trong 1a
lya chon enzym nao phu hop véi nguyén lidu thuc vat duoc chiét xuét, tinh chét xtc tac
va diéu kién hoat dong t6i wu cta chung. Nhiéu cong trinh nghién ctru da cho thdy céc
hop chét c6 hoat tinh sinh hoc tir thuc vat da duge chiét xuét bang phuong phap nay nhu
sir dung enzym pectinex BE3-L chiét xuit anthocyanin tir vé qua nho [Munoz O. ef al.,
Food Chem., 87, 487-490, 2004]; enzym cellulase, hemicellulase va pectinase chiét xuét
capsaicin tir qua &t [Sampathu S.R. et al, US Patent No. 7097867, 2006]; enzym
cellulase chiét xuét oligosaccarit tir cAm gao [Patindol J. et al, J. Food Sci., 72, C517-
C521, 2007]; enzym cellulose va glycosidase chiét xuét lignan tir cdy gai [Renouard, S.
et al., Food Chem., 122, 679-687, 2010]; enzym pectinase va cellulase chiét xudt
lycopen tir qua ca chua [Strati L.F. ef al, Food Bioprod. Process, 94, 668-674, 2014)];
enzym pectinase va protease chiét xuét dau tir hat bi ngod [Jiao J. et al., Food Chem., 147,
17-24, 2014]; enzym cellulase chiét xuat polysaccarit tlr toi [Pan S et al., Carbohydr.
Polym., 111, 606—609, 2014], v.v... Vi vdy, phuong phép chiét xuit v&i sy hd tro clia
enzym da duoc ap dung dé thu nhan nhiéu nhém hop chét thién nhién mg dung trong
c4c nganh thyc phim, m§ phidm, duoc pham.

Nhim tiét kiém dung moi va rat ngén thoi gian chiét xuét, trong qué trinh chiét mau
vo qua Méng cut (Garcinia mangostana L., Clusiaceae), cac tdc giad sang ché da sir dung
enzym Pectinex Ultra SP-L dugc cung cip boi hing Novozyme (Pan Mach) véi thanh
phin chinh 14 polygalacturonase dé thuy phan lién két 1,4-0-D-galactosiduronic trong
phén tir axit pectic va cac galacturonan khac. Hoat d cua enzym nay la 3800 PGNU/ml.
Bén canh d6, tién hanh chiét chon loc v6i cac dung moi khéac nhau tir it phan cuc dén phan
cuc dé thu duoc cac phan chiét nghién ctru. Ngoai ra, cac phuong phdp phén tich va phan
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tach chét nhu sic ky 16p mong (TLC) thuc hién trén ban mong trang san cia hing Merck,

sic ky cot (CC) véi cac chit nhdi hap phu pha thudng va pha dao 1a Silica gel, Dianion,

YMC RP-18 ciing dd duoc sir dung. Cac chat hip phu pha thudng cho phép phan téch cac

phan chiét it phan cuc dén phan cuc trung binh, trong khi d6 cac chit hap phu pha dao cho

phép phén tach cac phan chiét c6 d6 phan cuc cao (vi du phan chiét nuéc). Ngodi ra, dé

thu duge cc hop chét tinh khiét con st dung cc phuong phép két tinh lai trong dung mdi
thich hop.

Phuong phép chiét tich hai hop chat proanthocyanidin A2 ¢6 cong thirc (I) va 4-O-

sulfo-#-D-glucopyranosyl absciat c6 cong thirc (II) tr vo qua Ming cut (Garcinia

mangostana L., Clusiaceae) theo sdng ché bao gom cac budc sau:

@@

(i)

(iii)

(iv)

v)

(vi)
(vii)

(viii)

thu gom v qua Mang cut (Garcinia mangostana L., Clusiaceae), thai 14t mong tir 2
- 3mm, phoi kho rdi sdy ¢ nhiét do khoang tir 40 dén 45°C, va nghién bing méy
nghién thu duoc bot vai kich thude hat nhé hon Imm;

hoa tan mot luong enzym Pectinex Ultra SP-L (3800 PGNU/ml) vao nudc cit da dugc
axit hoa bang HC1 v6i pH = 5 v6i ndng do enzym 13 0,5%; chuyén toan bd dich nudc
chira enzym vao binh chiét chira bot vo qua Ming cut (Garcinia mangostana L.,
Clusiaceae) theo ty 1€ dich enzym/nguyén li¢u 1a 3/1;

khudy déu hdn hop va @ & nhiét ¢ 60°C trong 30 phut ¢é thuc hién qua trinh thiy
phén bt vo qua Mang cut (Garcinia mangostana L., Clusiaceae);

két thuc qué trinh @ v6i enzym, bd sung dung mdi rugu etylic ndng do 60% theo ty 1
dung moi/nguyén li¢u 1a 20/1 dé ngdm chiét bot vo qua Ming cut (Garcinia
mangostana L., Clusiaceae) ¢ nhiét do 60°C trong thoi gian 2 gio;

loc qua phéu loc Buchner bo ba va thu dich chiét sau khi thity phan bing enzym;
ct loai dung méi dudi ap sudt giam & 50°C dé thu duge dich cb toan phan trong
ruou etylic, ky hi¢u 1a dich c6 A;

hoa tan dich c6 A v6i nude cét theo ty 1& dich ¢6 A/nude cht 1a 1/6;

chiét dich nuéc nay ba 1dn bing clorofom thu dwoc dich chiét clorofom, rdi c6 kiét
dudi 4p suét gidm & 40°C thu dugc phin chiét cloroform, ky higu 1 phan chiét C;
ct loai dung mdi phan dich nudc sau khi chiét voi clorofom thu duge dudi ap suét
giam ¢ 70°C, thu dugc dich cd trong nudce, ky higu la dich cd W;

tién hanh chay phén tach sic ky dich c6 W trén cot thuy tinh c6 duong kinh ¢t @ =
50mm, chidu dai cot L = 250mm, dugc nhdi Dianion; rira giai bing hé dung moi
MeOH/H;O theo céc ty 18 thé tich 1an luot 1a 20/80, 40/60, 80/20 (thé tich/thé tich),
thu duogc cc phan doan gdp theo thé tich cuia hé dung moi rira gidi trong mg; kiém
tra qué trinh phén tach sic ky cot bang phan tich trén sic ky 16p mong, cat loai
dung moéi thu duoc céc phan doan dich chiét tvong tmg 1a W1, W2 va W3;
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(x)

(xi)

(xii)

(xiii)
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tién hanh chay phén tach sic ky phan doan dich chiét W1 trén cot thuy tinh c6
duong kinh cot @ = 30mm, chidu dai ¢ot L = 500 mm, dugc nhdi chét hip phu pha
d4o 14 YMC RP-18, rira giai bang hdn hop dung moi rugu metylic/nude theo ty 18
thé tich 1:4 (thé tich/thé tich), sau d6 thu gom céc phan doan rira giai giéng nhau
trén séc ky 16p mong, cét loai dung moi, thu dugc 5 phan doan dich chiét nho ky
hiéu 1an luot 1a W1.1, W1.2, W1.3, W1.4 va W1.5;

tién hanh chay phan tach sic ky phan doan dich chiét W1.2 trén cot thuy tinh c6
duong kinh cot @ = 15mm, chidu dai cot L = 350 mm, chét hap phu silica gel, rira
giai bing hé dung moi cloroform/rugu metylic/nude theo ty 18 thé tich 14 4,5:1:0,1
(thé tich/thé tich/thé tich), thu dugc hop chit proanthocyanidin A2 tho;

tinh ché hop chit proanthocyanidin A2 thd bing cich két tinh lai trong hé dung moi
cloroform/rugu metylic theo ty 18 thé tich 1& 1:1 (thé tich/thé tich), thu dwoc hop
chit proanthocyanidin A2 ¢6 cong thirc (I) tinh khiét dudi dang bot vo dinh hinh
mau vang.

tién hanh chay phan tach sic ky phén doan dich chiét W1.5 trén cot thuy tinh c6
duong kinh cot @ = 15mm, chidu dai ¢6t L = 350 mm, chét hip phu silica gel, rira
giai bing hé dung méi etyl axetat/rrou metylic/nude theo ty 18 thé tich 1a 6:1:0,1 (thé
tich/thd tich/thé tich), thu dugc hop chét 4-O-sulfo-#D-glucopyranosyl absciat tho;
tinh ché hop chét 4-O-sulfo-4D-glucopyranosyl absciat thd bang cach két tinh lai
trong dung modi rugu metylic, thu dugc hop chét 4-O-sulfo-B-D-glucopyranosyl
absciat c6 cong thirc (I) tinh khiét duéi dang bot vo dinh hinh khéng mau.

Phuong phap chiét tich véi viéc st dung enzym Pectinex Ultra SP-L theo sang ché

ndy c6 hiéu qua phén tach cao, cho phép thily phén lién két (1,4)-a-D-galactosiduronic c6

trong phén tir axit pectic va cac galacturonan khéc dé pha v& chu trac thanh té bao thyc vat

va 1am cho c4c hop chét proanthocyanidin A2 cé cong thac (I) va 4-O-sulfo-B-D-

glucopyranosyl absciat c6 cong thire (II) tinh khiét dwoc phan 1ap dé dang ra khéi hdn hop

chit bao gdm nhiéu rit chat tir dich chiét nudc phan cyec.

Hop chét proanthocyanidin A2 theo séng ché c6 cong thirc cdu tao sau:

OH
OH
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Tén khoa hoc theo IUPAC la: (2R,3R,8S,14R,15R)-2,8-bis(3,4-dihydroxyphenyl)-
2,3,4,14-tetrahydro-8,14-methanobenzo[7,8][ 1,3]dioxocino[4,5-h]chromene-3,5,11,13,15-
pentaol;

Tén goi khdc: Procyanidin A2; Procyanidol A2; Proanthocyanidin A-2; (+)-
Proanthocyanidin A2; Epicatechin-(2—7, 48— 8)-epicatechin.

Cdc thong s6 hod Iy ctia hop chat nay nhi sau:

Cong thirc phan tir: C30H24012;

Khéi luong phén tir: M = 576 g/mol;

Céc thong sb vat 1y

+ Chét rén mau vang, dang bot vo dinh hinh;

+ Do quay cuc: [a] % =+40,5 (¢ 0,5, MeOH);

+ Phd tir ngoai UV: Ao (log £) 207 (4,85), 224 (4,51) nm;

+ Phd khéi luong ESI-MS (negative): m/z 575.0 [M - H]".

Hoat tinh va tdc dung ciia hop chdt proanthocyanidin A2:

Proanthocyanidin A-2 1a mdt hop chit thudc nhém tannin ngung tu oligomeric
proanthocyanidin. Hop chét nay duoc tim thdy trong nhiéu loai thuc vt nhu qua bo
(Persea americana, Lauraceae) [Maria del R. Ramos-Jerz et al, Evid Based Complement
Alternat Med., 2013, 2013: 391247], nudc €p qué cranberry (Vaccinium macrocarpon,
Ericaceae), 14, hoa, v, hat cuia qua vai (Litchi chinensis, Sapindaceae) [Manoj Kumar et
al, The Lychee Biotechnology, Springer, 2017], vo lac (Arachis hypogaea, Fabaceae)
[Lou H. et al, Phytochemistry, 51 (2), 297-308, 1999; Tatiane L.C.O. et al, Food Chem.,
192, 306-312, 2016], v.v... Hop chit proanthocyanidin A2 ¢6 nhiéu hoat tinh sinh hoc
dang quy nhu khéang virus, chéng oxi héa, gy doc té bao, chdng ung thu... Céc
proanthocyanidin ndi chung va hop chét proanthocyanidin A-2 néi riéng c6 nhiéu trong
cac loai thuc phidm (foods), thuc phim bd sung (supplements) va thuc phdm chirc ning
(functional foods) ngudn gbc tir thuc vat.

Hop chét 4-O-sulfo-A-D-glucopyranosyl absciat theo sang ché c6 cong thirc cdu tao

Sau:

)
Tén khoa hoc theo IUPAC la: 4-O-sulfo-/-D-glucopyranosyl-[(2Z,4E)-5-(1’-hydroxy-
2’.6°,6’-trimethyl-4’-oxocyclohex-2’-enyl)]-3-methylpenta-2,4-dienoate.

Cdc théng sé hod Iy ciia hop chdt nay nhu sau:
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Cong thirc phén tu: C;1H3,045S;

Khéi lugng phén tir: M = 507 g/mol;

Céc thong s vat 1y:

+ Chét rin khong mau, dang bdt vo dinh hinh;
+ D06 quay cuc: [a] 5 = +45,3 (¢ 0,5, MeOH);,

+ Phd tir ngoai UV: Aeo™ (log €) 270 (3,75) nm;
+ Phd khdi luong phan giai cao HR-ESI-MS: m/z 507,1526 [M + H]" (tinh toén
507,1526 cho cong thirc C21H310125);

Vi du thwe hién sang ché

Vi du 1: Phuong phap chiét tach hai hop chét proanthocyanidin A2 c6 cong thic (I)
va hop chét 4-O-sulfo-AD-glucopyranosyl absciat c6 cong thirc (II) tir vo qua Miang cut
(Garcinia mangostana L., Clusiaceae):

Mau qua Ming cut (Garcinia mangostana L., Clusiaceae) tuoi (35 kg) dugc thu hai
tai Thanh phd H Chi Minh, Viét Nam vao dung mua ra qua (thang 6 dwong lich). Qua
duoc rira sach, dé rdo nude, rdi tach bod phﬁn thit qua bén trong, thu léy vO qua. Vo qua
Ming cut (Garcinia mangostana L., Clusiaceae) dugc thdi 14t mong tir 2 dén 3mm, phoi
kho & noi thoang mat, sdy trong ti sdy & 40-45°C dén kho gion rdi xay thanh bt ¢6 kich
thudc hat nho hon 1mm, thu duoc 2,5 kg bot kho. Bot vé qua trude khi sit dung dugc
cho vao trong tdi polyetylen kin va bado quan & nhiét d§ phong.

Can 2,0 kg bot nguyén liéu vo qua Miang cut (Garcinia mangostana L., Clusiaceae)
cho vao binh chiét dung tich 20 lit. Hoa tan 10 ml ché phdm enzym Pectinex Ultra SP-L
¢6 hoat dd 3800 PGNU/ml dugc cung cdp boi hing Novozyme — Dan Mach vao 6,0 lit
nude cat da duoc axit héa bang HCI (pH = 5), rdi chuyén dich enzym vao binh chiét
chira bt vo qua Mang cut (Garcinia mangostana L., Clusiaceae). Dit binh chiét vao bé
6n nhiét, tién hanh khudy déu hdn hop & nhiét d6 60°C trong thoi gian 30 phat dé thity
phan bdt nguyén liéu bang enzym. Sau do, tiép tuc ngdm chiét bot vé qua Ming cut
(Garcinia mangostana L., Clusiaceae) bang cach bd sung 14,0 lit dung moi rugu etylic
60% & nhiét dd 60°C trong thoi gian 2 gid. Tién hanh loc thu dich chiét qua phéu loc
Buchner va cit dé loai bo dung méi dudi 4p suit giam & 50°C dé thu duoc dich ¢d toan
phin trong ruou etylic, ky hiéu 1a dich c6 A (200g, hiéu sudt 10% tinh theo khdi lugng
nguyén liéu vo qua Mang cut kho (Garcinia mangostana L., Clusiaceae)).

Hoa tan dich cd A véi 1 lit nude cat thu duge dich nude. Chiét dich nudce nay ba lan
véi 1 1it cloroform. Gop cac dich chiét trong cloroform lai véi nhau, cit loai dung moi
dudi ap sudt giam & 40°C dé thu duoc phan chiét cloroform, ky hiéu Ia phan chiét C
(75g, hidu sut 14 3,75% tinh theo khéi lwong nguyén liéu vo qua Ming cut kho).
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Phin dich nuéc sau khi chiét véi clorofom dugc cat loai dung méi dudi ép sudt
giam ¢ 70°C thu dugc dich c6 trong nudc, ky hi¢u 1a W (120g, higu suét 14 6,0% tinh
theo khdi lugng nguyén liéu vé qua Ming cut kho).

Phan dich ¢ W dugc cho qua cot Dianion (dudng kinh ¢t @ = 50mm, chidu dai
c6t L = 250 mm) véi hé dung mdi rira giai 1a ruou metylic/nudce c6 thay ddi ty 1€ thé tich
dung méi (20/80, 40/60, 80/20; thé tich/thé tich). Sau khi kiém tra qua trinh phén tich
sdc ky cot bang viée phén tich trén sic ky 16p méng, gdp cac phan doan theo thé tich ctia
hé dung mdi rira giai va cd quay loai bo loai dung mdi thu duge céc phan doan dich chiét
twong ng 14 W1 (46g, hiéu sudt 2,3% tinh theo khéi lwgng nguyén liéu v qua Ming cut
kho), W2 (25g, hidu suit 1,25% tinh theo khéi luong nguyén liéu vé qua Ming cut kho)
va W3 (28g, hiéu suét 0,9% tinh theo khéi lvong nguyén li€u vo qua Mang cut kho).

Phan doan dich chiét W1 (46g) dugc tién hanh phan 1ap trén sic ky cot (dudng kinh
cot @ = 30mm, chiéu dai cot L = 500 mm) v&i chét hép phu pha dao 1a YMC RP-18 va st
dung 4,0 lit hdn hop dung mai rira giai 1a ruou metylic/nudce theo ty 18 thé tich 1:4 (thé
tich/thé tich). Kiém tra cac phan doan sau khi tich bing sic ky 16p méng, gom cac phan
doan c6 sic ky dd gidng nhau, cit loai dung moi, thu dwgc 5 phan doan nho 1a W1.1 (4,5g,
hiéu sudt 0,225%), W1.2 (8,2g, hiéu sut 0,41%), W1.3 (7,1g, hiéu suit 0,355%), W1.4
(3,8g, hiéu sudt 0,19%) va W1.5 (9,5g, hidu suat 0,48%).

Phan doan nho W1.2 (8,2g) dugc phéan tach bing cot silica gel (Merck, ¢& hat 0,063-
0,100 mm) v&i hé dung moi rira giai 1 cloroform/rugu metylic/nudc theo ty 1€ thé tich 13
4,5:1:0,1 (thé tich/thé tich/thé tich), thu dugc san phdm tho 1. Sau d6, tién hanh tinh ché
san phdm thd 1 bang cach két tinh lai trong hé dung mdi cloroform/rugu metylic theo ty 18
thé tich 12 1:1 (thé tich/thé tich), thu duoc 100 mg hop chét tinh khiét dudi dang bot vo
dinh hinh mau vang. Hop chit ndy dugc do phd cong huong tir hat nhan 'H NMR va BC
NMR cho két qua nhu sau:

Phd cong huodng tir hat nhan 'H NMR (500 MHz, CD;OD): § 4,07 (1H, d, H-3),
4,42 (1H, d, H-4), 6,02 (1H, d, H-6), 6,08 (1H, d, H-8), 7,17 (1H, d, H-10), 6,82 (1H, d,
H-13), 7,04 (1H, dd, H-14), 4,94 (1H, brs, H-2"), 4,25 (H, m, H-3"), 2,78 (1H, dd, 17,5,
H.-4"), 2,96 (1H, dd, Hy-4"), 6,11 (1H, s, H-6"), 7,15 (1H, d, H-10", 6,83 (1H, d, H-13"),
7,00 (1H, dd, H-14").

Phd cong huong tir hat nhan *C NMR (125 MHz, CDsOD): § 100,2 (C-2), 68,0 (C-
3), 29,2 (C-4), 104,3 (C-4a), 156,9 (C-5), 98,3 (C-6), 158,1 (C-7), 96,6 (C-8), 154,2 (C-
8a), 132,4 (C-9), 115,7 (C-10), 146,3 (C-11), 145,6 (C-12), 116,0 (C-13), 120,4 (C-14),
81,7 (C-2", 66.9 (C-3"), 29.8 (C-4"), 102.4 (C-4'a), 156.5 (C-5"), 96.5 (C-6"), 152.1 (C-
7, 107,2 (C-8", 152,2 (C-8'a), 131,2 (C-9"), 115,7 (C-10"), 146,7 (C-11"), 145,9 (C-12"),
115,9 (C-13"), 119,8 (C-14").
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T viéc phén tich va so sanh cac gi tri phd NMR ctia hop chét phan 1ap dugc véi cc
gié tri phd twong mg ctia hop chét proanthocyanidin A2 thu duoc tir vo hat lac [Lou H. et
al, Phytochemistry, 51, 297-308, 1999] la hoan toan trung khop. Vi thé, da xé4c dinh
duoc hop chét phan 1ap duoc 13 mot dimeric proanthocyanidin véi tén goi 1a
proanthocyanidin A2 ¢ cong thic ciu tao sau:

HO OH
@D

Tiép tuc tién hanh phén tach phan doan nho W1.5 (9,5g) bang qua cit sic ky
(dwdng kinh cot @ = 15mm, chiéu dai cot L = 350 mm) v6i chét hdp phu silica gel, rira
gi4i bing hé dung mdi etyl axetat/ruou metylic/nuéc theo ty 18 thé tich 13 6:1:0,1 (thé
tich/thé tich/thé tich), thu dugc san phdm tho 2. Tién hanh két tinh lai san phim tho 2
nay trong dung moi rugu metylic, thu dugc 25mg hop chét tinh khiét duéi dang bot vo
dinh hinh. Két qua do phd cong hudng tir hat nhan 'H NMR va 3C NMR ctia hop chét
nhu sau:

Phd cong huong tir hat nhan 'H NMR (500 MHz, CDsOD): § 0,92 (3H, s, H-9"),
0,97 (3H, s, H-8"), 1,83 (3H, s, H-7"), 1,98 (3H, s, H-6), 2,10 (1H, d, J = 17,0 Hz, H-5'a),
2,44 (1H, d, J= 17,0 Hz, H-5'b), 3,64 (1H, t, J = 9,0 Hz, H-3"), 3,44 (1H, m, H-5"), 3,36
(14, t, J = 9,0 Hz, H-2"), 3,77 (1H, dd, J = 2,0, 12,0 Hz, H-6"a), 3,67 (1H, m, H-6"b),
4,09 (1H, t, J = 9,0 Hz, H-4"), 5,43 (1H, d, J = 8,5 Hz, H-1"), 5,73 (1H, s, H-2), 5,84
(1H, s, H-3"), 6,23 (1H, d, /= 16,0 Hz, H-5), 7,70 (1H, d, J= 16,0 Hz, H-4).

Phd cong huong tir hat nhan '*C NMR (125MHz, CDsOD): § 166,3 (C-1), 118,0
(C-2), 153,7 (C-3), 129,3 (C-4), 139,2 (C-5), 21,3 (C-6), 80,6 (C-1"), 165,7 (C-2"), 127,6
(C-3", 200,9 (C-4", 50,6 (C-5"), 42,8 (C-6"), 19,5 (C-7", 23,5 (C-8"), 24,6 (C-9'), 95,0
(C-1"), 73,9 (C-2"), 76,7 (C-3"), 77,0 (C-4"), 77,1 (C-5"), 62,1 (C-6").

Phan tich va so sanh c4c gia trj phd NMR do duogc cho thdy day chinh 13 hop chét
4-0-sulfo-D-glucopyranosyl absciat. Hop chét ndy dd dugc nhém tac gia séng ché
cong bd vao nim 2016 [Tran Thu Hwong et al., Natural Product Research, 30(14),
1598—1604, 2016] c6 cong thirc cdu tao sau:
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Vi du 2: Thir nghiém tic dung e ché cac enzym a-glucosidase va a-amylase cua

hop chét proanthocyanidin A2 c¢6 cong thic (I) phan lap duge tir vé qua Ming cut
(Garcinia mangostana L., Clusiaceae).

Tac dung rc ché enzym a-glucosidase cia hgp chét proanthocyanidin A2 c6 cong
thire (I) duoc thir nghiém duogc thyc hién dua vao phan ung thuy phan p-nitrophenyl-o-
D-glucopyranoside thanh duong glucose va p-nitrophenol dudi xtc tic a-glucosidase
trong sy c6 mat/khdng c6 hoat chat nghién ctru [Ryu H.W. et al, J. Agric. Food Chem.,
58, 202-208, 2010].

a-glucosidase

p-nitrophenyl-a-D-glucopyranoside a-D-glucose + p-nitrophenol
Phép thir hoat tinh tc ché enzym a-glucosidase dugc thuc hién nhu sau: Tra cac
mAu nghién ciru vao dia 96 giéng. Liy 20 pL méu tuong tGng lan lugt 0 véi p-
nitrophenyl- aQD—glucopyranoside (80 upL) trong 3-5 phuat. Sau do, bd sung enzym
a——gluco:sidase (20 pL), ldc déu rdi U trong 30 phat & 37°C (hozc nhiét &6 phong). Hoat
dong cia enzym dugc dinh lugng bang cach do OD cua san pham p-nitrophenol & budc
song dai 405 nm trén may do Elisa. T4t ca cc phan img enzym duoc thuc hién & 37°C
trong 30 phat, va lap lai ba lan.
- MAu tréng: khong c6 mau nghién ciru va a-glucosidase (thay bing dém phosphate).
Trudng hop ndy coi nhu gia tri trc ché 100%.
- MAu chuén duong: khong c6 miu nghién ciru (thay bing dém phosphate), c6 o-
glucosidase. Trudong hop nay coi nhu gia tri ic ché 0%.
- Pbi chimg duong: acarbose.
Két thtr hoat tinh (rc ché enzym a~glucosidase duoc tinh theo cong thirc:
(C-B)
(4-B)

Trong d6: A: mat do quang trung binh ctia mau chuén duong;

% trc ché = 100 — %100

B: mat d§ quang trung binh ctia mau tring;
C: mat d6 quang trung binh ciia miu thir hoat tinh.
Bén canh d6 hoat tinh rc ché a~amylase ctia hop chét proanthocyanidin A2 c¢6 cong

thirc (I) dugce thuc hién dya vao phan ing khir tinh bt ciia enzym a-amylase trong sy co
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mat/khong c6 hoat chét nghién ctru [Kusano R. et al, J. Nat. Prod., 74, 119-128, 2011] dugc
thuc hién nhu sau:

Chuén bi mét day ng nghiém 5 ml danh s tir 1-10, mdi 6ng chira 0,2 ml dung dich tinh
bot 0,5 mM. Ong 1-2 khong chira tinh bdt ma thay b%mg 0,1 ml DMSO va 0,2 ml dém
phosphate duoc ding 1am mau tring (0% tc ché), éng 3-4 thém vao 0,1 ml DMSO dugc
dung lam mau duong (100% e ché), dng 5-6 thém 0,1 ml dung dich acarbose 1am dbi chimg
duong, dng 7-8 thém 0,1 ml dung dich mAu d4 pha & cic ndng do khac nhau. Phan tmg thuy
phan tinh bot dugc bit du khi cho vao mdi éng 0,2 ml dung dich a-amylase. Lic déu hén
hop rdi & trong bé dn nhiét & 37°C trong 10 phut. Cac 6ng dung dich duoc do do hip thy UV
tai budc séng 490 nm. T4t ca cac phan (mg enzym duoc thuc hién & 37°C trong 30 phit, va
lap lai ba lan.

- MAu tréng: khong c6 miu nghién ctru va a—amylase (thay bing dém phosphate).
Trudng hop ndy coi nhu gi tri trc ché 100%.

- MAu chuén duong: khéng c6 miu nghién ctru (thay bing dém phosphate), c6 o
amylase. Trudng hop nady coi nhu gié trj e ché 0%.

- Béi chimg duong: acarbose.

K&t thir hoat tinh ¢rc ché enzym o-amylase dugc tinh theo cong thic:

(C-B)
(4-B)
Trong d6: A: mat d§ quang trung binh cua bng 1 va 2;

% trc ché = 100 = x100

B: mat d6 quang trung binh cta dng 3 va 4;
C: mat d6 quang trung binh ctia bng 5 va 6 hoic 7 va 8.
Két qua thir hoat tinh (rc ché cic enzym a-glucosidase va a-amylase cua hop chat
c6 cong thire (I) duge chira ¢ Bang 1.
Bdng 1. Két qua thir hoat tinh trc ché cac enzym o-glucosidase

va a-amylase ctia hop chét c6 cong thire (1)

irc ché enzym trc ché enzym
MAu thir a-glucosidase a-amylase
, ICso (pg/ml) ICso (pg/ml)
Hop chat c6 cong thure (1) 3,46 0,25
Pdi ching duong (acarbose) 1910 0,25

Tir két qua & bang 1 nhén thiy hop chét proanthocyanidin A-2 c6 cong thirc (1) thé
hién hoat tinh ¢ ché manh cic enzym a-glucosidase vé6i gia tri ICso = 3,46 pg/ml) va
enzym q-amyase voi gia tri ICso = 0,25 pg/ml. S¢ di nhu vay 1a do cdu triic ciia hop
chit nay c6 chira nhiéu nhém hydroxyl —OH nhét (9 nhém) trén khung anthocyanidin.
Két qua nay ciing phu hop voi cdc nghién ctru vé hoat tinh nay ctia vé qua Ming cut
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cong bd vao cac nam 2007 [Loo A. E. K. et al, J. Agric. Food Chem.,55, 9805-9810,
2007] vanam 2011 [Ryu H. W. et al, Phytochemistry, 72(17), 2148-2154, 2011].

Enzym o-glucosidase tham gia vdo qué trinh sinh téng hop cta cic chudi
oligosaccharide va co ché kiém soat chit lugng trong ludi ndi chét cia glycoprotein N
lién két. Sy tre ché cua céc enzym glycosidase c6 thé ¢6 anh huong dén sy kiém soét qua
trinh trao d6i chét va tiét ra glycoprotein. Nguyén tic nay 1 co s& cho viéc st dung cac
chét rc ché enzym glycosidase dé diéu tri cac chimg nhiém tring, ung thu, ha dudng
huyét va céc rbi loan di truyén do virus [Asano N., Glycobiology, 13 (10), 93-104, 2003].
Enzym a-amylase 13 mot enzym thuy phan lién két cta céc polysaccharide 16n nhur tinh
bot va glycogen tao ra glucose va maltose. Day 1a dang chu yéu cia amylase duge tim
théy & ngudi va dong vat c6 via, co mat trong hat c6 chira tinh bot nhu 18 mot thuc phém
du triY, va duoc tiét ra boi nhidu loai nAm. O nguoi, enzym amylase dugce tim thy trong
nude bot, ¢6 tac dung phan giai tinh bot thanh maltose va dextrin. Enzym a-amylase
tuyén tuy c6 kha ning phan cit ngdu nhién céc lién két a-(1,4)-glycosidic cia amylose
trong tinh bot tao ra dextrin, maltose, hoic maltotriose thong qua mot co ché chuyén gii
c4u hinh anomeric. C4c thtr nghiém déi v6i amylase dugc thue hién d& dang hon dbi véi
lipase, do do, chu yéu duoc st dung dé phat hién va theo ddi bénh viém tuy va bénh dai
thdo duong [Manaharan T. ef al, Molecules, 17, 5915-5923, 2012]. Nhiéu nghién ctru da
chi ra ring viéc sit dung cdc hop chét thién nhién c6 tic dung Gc ché enzym o-
glucosidase va a-amylase két hop vi cac thude khéac trong didu tri tiéu duong s& 1am
tang hiéu qua chita tri ddng thoi giam dang ké nhitng tac dung phu khéng mong mubn
[Bischoff H. et al, Eur. J. Clin Invest., 24(3), 3-10, 1994; Matthias F. et al, Wien Med.
Wochenschr., 157(13-14), 320-324, 2007].

Nhu vdy, hop chét proanthocyanidin A2 c6 cong thirc (I) duoc danh gia c6 tac dung
trc ché cac enzym o-glucosidase va a-amylase. Két qua nay goi ra ring tac dung ha
duong huyét cua vo qua Ming cut cé thé 1a nho vao kha ning e ché cic enzym a-
glucosidase va a-amyase cia thanh phin proanthocyanidin néi chung, hop chit
proanthocyanidin A2 noéi ri€ng thudc nhom tannin ngung tu c6 trong voé qua Mang cut.
Pdng thoi tac dung trc ché cac enzym a-glucosidase va a-amylase ciing giai thich duoc
viée st dung vo qua Ming cut dé tri bénh tidu dudng typ 2 trong y hoc ¢b truyén cta Viét
Nam va mdt sb nudc trén thé gisi.

Vi du 3: Thir nghiém tic dung chéng oxi hoa cua hop chit 4-O-sulfo-S-D-
glucopyranosyl absciat c6 cong thuc (II) phén 1ap dugce tir vé qua Méng cut (Garcinia
mangostana L., Clusiaceae).

Tac dung chéng oxi héa cta hop chét 4-O-sulfo-SD-glucopyranosyl absciat cé
cong thirc (IT) duge ching minh thdng qua phép thir hoat tinh chéng oxi hoa duya trén tac
dung don gbc tw do 1,I-diphenyl-2-picrylhydrazyl (DPPH). Phép thtr nay da st dung
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DPPH dé tao ra gbc oxi hoa tu do trong dung dich phan timg. Kha ning don gbc oxi héa tur
do ctia mau thir dugc dédnh gi4 thong qua viéc lam gidm mat do quang cia dung dich sau
phéan tmg do tai budc séng A = 517 nm so véi mau dbi chimg khong chira chét thir.

Mau chét thir ban dau duoc pha lodng trong dung méi dimetyl sunfoxit (DMSO)
thanh mot day 05 ndng d6 thanh cic ndng d6 500, 200, 100, 30 va 10 uM. DPPH pha
trong dung mdi rugu metylic thanh ndng d6 150 pM. Tiép d6 10 pL dung dich mau chét
thir dwoc tron déu v6i 190 pL dung dich DPPH trong céc giéng ciia phién 96 giéng, roi 0
phién trong t 4m Sanyo (Nhat Ban) & 37°C khoang 30 phiit. Sau d6, do mat do quang cla
dung dich & cac giéng tai budc séng 517nm trén may doc phién vi lugng Molecular
Device (M¥). Axit L-acorbic (hay vitamin C) dugc sir dung lam chét d6i chung duong

trong phép thir.
Kha ning don gdc oxi hoa tw do sinh ra tir DPPH clia miu thir dwgc tinh theo cong
thirc sau:
Ay -A
SC% = | 100 - Am-AD | 100 (%)
(Ao - AT)
trong do:

Awm : Mit dd quang tai giéng chira chit thur.
At : Mat d6 quang tai giéng chira mau tring (dung méi rugu metylic khong c6

DPPH).
A, : Mat d6 quang tai giéng chira dbi chimg 4m (thay mau chét thir bang dung moi
dimetyl sunfoxit DMSO).

Gi4 tri ndng d6 quét ban phan SCso dwoc tinh theo cac ndng dd khac nhau cua chét
thtr. Thir nghiém duoc lip lai 3 1An dé dam bao tinh chinh x4c cta dit lidu. Két qua thir
hoat tinh chéng oxi héa ciia hop chit c6 cong thirc (IT) dwoc chi ra & Bang 2.

Bdng 2. Két qua thir hoat tinh chéng oxi héa dua vao
kha ning don gdc tw do DPPH ciia hop chét c6 cong thic (IT)

Mau thir Gia tri SCso (uM)
Hop chat c¢6 cong thire (IT) 2478
Péi chimg duong (axit L-ascobic) 210,5

Tir két qua & bang 2 nhan thiy hop chét 4-O-sulfo-AD-glucopyranosyl absciat c6
cdng thire (I1) ¢6 tac dung quét gbe tu do DPPH (voi ndng d6 quét ban phan SCso = 247,8
uM) manh xdp xi ddi chimg duong 1 axit ascorbic. Nhu vay, hop chét 4-O-sulfo-B-D-
glucopyranosyl absciat c6 cong thirc (II) c6 tac dung chng oxi hoa.
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Nhing loi ich ¢é thé dat dwogc

Phuongphéptheoséngchéléhﬁuid1ﬁong\décphénlapcéchqpchétphéncuccé
céc hoat tinh trc ché cac enzym o-glucosidase, a-amylase va chéng oxi héa tir vé qua
Maing cut (Garcinia mangostana L., Clusiaceae), ngudn nguyén liéu phong pht, sén ¢6 &
Viét Nam. Déng thoi sang ché cling nham dinh huéng cho nhitng nghién ctru tiép theo
sdu hon vé cdy Ming cut (Garcinia mangostana L., Clusiaceae), mdt cy thudc quy cén
duge ddu tu nghién ciu dé try thanh ngudn nguyén liéu quan trong trong bao ché cac
thudc chira bénh c6 hiéu qua nhit.
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Phuong phép chiét tich c&c hogp chit proanthocyanidin A2 c6 cong thirc (I) va 4-O-

sulfo--D-glucopyranosyl absciat cd cong thirc (II) tr vé qud Ming cut (Garcinia

mangostana L., Clusiaceae) bao gom céc buéc sau:

(@)

(i)

(111)

(iv)

)

(vi)
(vii)

(viii)

(ix)

thu gom vo qua Mang cut (Garcinia mangostana L., Clusiaceae), thai 1at mong tir 2
- 3mm, phoi kho rdi sy ¢ nhiét d6 khoang tir 40 dén 45°C, va nghién bing may
nghién thu duoc bot véi kich thude hat nhd hon 1mm;

hoa tan mdt lugng enzym Pectinex Ultra SP-L (3800 PGNU/ml) vao nudc cat da
dugc axit hoa bang HC1 véi pH = 5 voi nong do enzym 13 0,5%; chuyén toan bd
dich nuéc chta enzym vao binh chiét cha bdt vé qui Ming cut (Garcinia
mangostana L., Clusiaceae) theo ty 1¢ dich enzym/nguyén li¢u 1a 3/1;

khudy d&u hdn hop va 0 ¢ nhiét d6 60°C trong 30 phiit dé thuc hign qué trinh thiy
phén bdt vo qua Mang cut (Garcinia mangostana L., Clusiaceae);

két thuc qua trinh G véi enzym, bd sung dung moi rugu etylic ndng do 60% theo ty 1€
dung mdi/nguyén liéu 1a 20/1 d& ngim chiét bot vo qua Ming cut (Garcinia
mangostana L., Clusiaceae) & nhiét do 60°C trong thoi gian 2 gio;

loc qua phéu loc Buchner bé bi va thu dich chiét sau khi thiy phan bing enzym;
ct loai dung moi dudi 4p suét giam & 50°C dé thu duge dich co toan phan trong
ruou etylic, ky hi¢u 1a dich cd A;

hoa tan dich c6 A véi nude cét theo ty 18 dich c6 A/mude cat1a 1/6;

chiét dich nuéc nay ba l4n b?mg clorofom thu dugic dich chiét clorofom, rdi ¢ kiét
dudi 4p sudt giam & 40°C thu dwoc phan chiét cloroform, ky higu 1 phén chiét C;
ct loai dung mdi phan dich nudc sau khi chiét véi clorofom thu dugc duéi &p suét
giam & 70°C, thu dugc dich ¢6 trong nudce, ky hiéu 1a dich cd W;

tién hanh chay phén tach sic ky dich c6 W trén cot thuy tinh c6 duong kinh cdt @ =
50mm, chiu dai cot L = 250mm, duoc nhdi Dianion; rira giai béng hé dung moi
MeOH/H,0 theo céc ty 18 thé tich 1an luot 14 20/80, 40/60, 80/20 (thé tich/thé tich),
thu dugc cac phan doan gdp theo thé tich ctia hé dung moi rura giai tuong Ung; kiém
tra qué trinh phén tach sic ky cot bang phan tich trén sic ky 16p mong, cat loai
dung moéi thu duoc cc phan doan dich chiét trong tmg 12 W1, W2 va W3;

tién hanh chay phén tach sic ky phan doan dich chiét W1 trén cot thuy tinh c6
duong kinh cot ® = 30mm, chidu dai ¢6t L = 500 mm, dugc nhdi chét hdp phu pha
d4o 12 YMC RP-18, rira giai biang hdn hop dung mdi rugu metylic/nuée theo ty 18
th8 tich 1:4 (thé tich/thé tich), sau d6 thu gom cic phan doan rira giai giéng nhau
trén sic ky 16p mong, cét loai dung mdi, thu duoge 5 phan doan dich chiét nho ky
hiéu lan lugt 1a W1.1, W1.2, W1.3, W1.4 va W1.5;
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tién hanh chay phan tach sic ky phan doan dich chiét W1.2 trén cot thuy tinh c6
duong kinh ¢ot @ = 15mm, chiéu dai cot L = 350 mm, chét hdp phu silica gel, rira
giai bang hé dung méi cloroform/rugu metylic/nude theo ty 18 thé tich 1a 4,5:1:0,1
(thé tich/thé tich/thé tich), thu dugc hop chit proanthocyanidin A2 tho;

tinh ché hop chét proanthocyanidin A2 thd bang cach két tinh lai trong h¢ dung mdi
cloroform/rugu metylic theo ty 18 thé tich 1a 1:1 (thé tich/thé tich), thu dwoc hop
chit proanthocyanidin A2 c6 cong thic (I) tinh khiét duéi dang bot vo dinh hinh
mau vang;

tién hanh chay phan tach sic ky phan doan dich chiét W1.5 trén cot thuy tinh c6
duong kinh cot ® = 15mm, chidu dai cot L = 350 mm, chét hip phu silica gel, ria
giai bang hé dung méi etyl axetat/rugu metylic/nudc theo ty 16 thé tich 13 6:1:0,1 (thé
tich/thé tich/thé tich), thu dugc hop chét 4-O-sulfo--D-glucopyranosyl absciat th;
tinh ché hop chét 4-O-sulfo-4-D-glucopyranosyl absciat thd bang cach két tinh lai
trong dung moi rugu metylic, thu duoc hop chét 4-O-sulfo-A-D-glucopyranosyl
absciat c6 cong thirc (IT) tinh khiét dudi dang bot vo dinh hinh khong mau.

OH
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Hinh 1. So d6 chiét tach hai hop chét proanthocyanidin A2 c6 cong thirc (I) va
4-0-sulfo--D-glucopyranosyl absciat c6 cong thire (II) tr vo qua Mang cut

Bot vé qua Miang cut
Garcinia mangostana L.

1. Xir Iy nguyén liéu: w voi dich chia enzym Pectinex
Ultra SP-L trong miée da axit héa (pH = 5), nong do
enzym 0,5%, ty Ié dich enzym;nguyén liéu 3/1 ¢ 60°C
trong 30 phut;

2. Ngdm chiét v6i dung moi ruwou etylic 60%, ty 1é dung
méi/nguyén liéu 20/1 ¢ 60°C trong 120 phut.

l i 3. Loc qua phé~u loc Buchner
Ba Dich chiét sau khi
nguyén licu thity phan bing enzym

v Cat logi dung méi 6 dp sudt giam.
Dich co A

1. Hoa véi nuéc cdt (1y 1é 1/6);
2. Ch’iét vdi clorofom (3 lan)
¢ 3. Cat logi dung méi ¢ dp sudt giam.

Phén chiét Dich nuéc
clorofom (C)

Cat loai dung moi ¢ ap suat giam.

Dich co W

Sdic ky cét Dianion HP-20, rira gidi hé dung
mdéi ruou metylic/nuce voi cdc ty 1é thé tich:
20/80, 40/60, 80/20

v v v

W1 w2 W3

Sdc ky cot chdt hdp phu YMC RP-18, rica giai hé
dung méi: ruou metylic/nudc voi ty 1€ thé tich 1:4

v v v v

Wi1.1 W1.2 W1.3 W14 WI1.5
1. Sdc ky cot chdt hdp phu silica 1. Séc ky cot Ch'd’f' h‘?P phu
gel, rua giai hé dung moi:etyl szlfga gel, riea gidi hé dung
axetat/ruou metylic/nudc voi ty 1¢ moéi:  etyl  axetat/rugu
thé tich 4.5:1:0,1; metylic/nwéc voi 1y 1€ thé
2. Két tinh lai trong hé dung moi tich6:1:0,1;
cloroform/ruou metylic vdi ty 1é the 2. Két tinh lai trong ruou
tich 1:1. metylic.
Y
Hop chit proanthocyanidin A2 Hop chit 4-0-sulfo-S-D-
OH

glucopyranosyl absciat
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