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X4c dinh ciu triic ciia Quercetin 3 - OB - D — Glucopyran031de

va Myricttrin tinh sach tir phén doan dich chiét 12 khé
(Averrhoa carambola L.) c6 tac dung ha Glucose huyét
trén chudt giy dai thao dudng thyc nghiém
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Tém tit. Tac dung chéng tang dudng huyét ciia cac dich chiét 14 khé da dugc nghién ciu & chudt
thue nghi¢m dai thao dudng do STZ gdy ra. Két qua thu dugc cho thdy rang cac phén doan dich
chiét tir 14 khé nhu dich chiét n-hexan (HexE) dlch chiét cloroform (CIfE) dich chiét Ethylacetat
(EaE), dich chiét nuéc (WE) déu c6 tac dung chéng tang dudng huyét & chudt d4i thdo dudmg thuc
nghiém. Pic biét la phan doan dich chlet Ethylacetat biéu hién hoat tinh chéng ting dudng huyét &
mitc cao nhit. Tir phan doan dich chiét Ethylacetat ciia 14 khé (4.carambola L.) c6 hoat tinh ha
dudng huyét trén chudt DTD thyc nghiém, hai hop chat flavonoid d3 dugc tinh sach cé tén 1a
qucrcetln 3-0- b-D-glucopyranos1de va myricitrin. Cac céu tric héa hoc clia ching d3 dugc 1am

sang t6 bang cac ky thust NMR va ESI - MS.

1. M& diu

Cay khé (4verrhoa carambola L.) thudc ho
Chua Me dit (Oxalidaceae) dugc trbng phd
bién & 4n Do va Dong Nam A. O Viét Nam
thudc ho ndy c6 2 loai 1a Averrhoa carambola
L. va Averrhoa bilimbi L. Thanh phin hod hoc
clia Averrhoa carambola L. gdbm c6 axit amin,
axit oxalic, dudng, vitamin A, flavonoid,
cynanidin... Cic nghién ciru truéc diy dd phan
1ap dugc cic hop chidt tircay khé nhu: 7-mega -
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stigmene-3,6,9-triol 9-O-f-D-glucopyranoside,
2-ethylheptanoic  acid, 9,10-dihydroabscisic
alcohol, cryptochrome [1,2] Cac tai li¢u cong
b6 gin day ciia Tan va cong su [3] da cho thiy
cic phan doan dich chiét cia 1a khé tiu
(Averrhoa bilimbi L.) c6 kha ning lam giam
dudmg huyét & chudt béo phi thuc nghiém bj dai
thdo dudng nhiém doc td Streptozotocin (STZ)
[4] . Hién chua c6 tai liu ndo & Vit Nam
nghién ctru vé kha niing ha duong huyét cta 14
khé (4.carambola L) cia mién Bic trén chudt
thyuc nghiém bi r6i loan trao ddi lipid, glucid.
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Bai bdo nay théng bio vé két qua thir
nghiém kha ning ha glucose huyét trén chuét
dai thao duong (DTD) thuc nghiém va xac dinh
céu triic hoa hoc ciia hai hop chét 1a quercetin
3-0-b-D-glucopyranoside va myricitrin tur dich
¢6 chan khong phéan doan dich chiét ethylacetat
14 khé c6 tic dung ha duong huyét trén chudt
dai thao duong thuc nghiém.

4

2. Doi trgng va phurong phap nghién ciru
2.1. Mdu thuec vit

- L4 khé (Averrhoa carambola L.) dugc thu
hai tai Bic Ninh, do TS. Trin Vian On, Truong
Pai hoc Duge Ha Noéi giam dinh phan loai.

2.2. DBéng vt thuc nghiém

Chudt nhit tring ching Swiss, 4 tuin tubi
do vién V& sinh dich t¢ TW cung cz”'lp duoc nuodi
O nhiét d6 25-28°C vai chu ky 12 gi¢ ngay va
12 gio¢ dém, trugc khi tiém STZ ( Sigma
ST.Louis) liéu luong 150mg/kg thé trong dudi
mang bung dé& gy rbi loan trao dbi glucid,
phong theo dai thao duong Typl. Sau 72 gid,
chudt c6 ndng dd glucose huyét luc d6i dat
= 8mMglucose/l dugce coi 1a bi r6i loan trao ddi
glucid va BTPD [3,4]. Chuét bi BTD duge diéu
tri thir nghiém bing cac phén doan dich chiét 14
khé, 1iéu 500mg ché phim c6 dic /kg thé trong
va dugc so sanh véi 16 chudt duoc diéu tri b.%mg
insulin (liéu Ins: 0,1UI/kg)

2.3. Tinh sach cdc hop chdt

L4 khé (4. carambola L.) dugc rira sach,
siy kho 50°C (2kg) va nghién thanh bot min.
Tién hanh chiét ngam 14 khé véi etanol 80%
lanh & nhiét 4 phong (qua trinh chiét duge lap
lai 3 14n). Dich chiét ethanol duogc cit loai dung
moi du6i ap sudt giam thu dugc cao ethanol
(90g). Phan bb déu cao ethanol trong nudc cét,

sau d6 chiét phan 16p 14n luot véi cac dung méi
c6 d6 phéan cuc ting dén n-hexan, cloroform va
ethylacetat. Cac dich chiét twong (g dugc cét
loai dung méi duéi ap suit giam thu dugc cic
phin chiét n-hexan (20g), chloroform(16g),
ethylacetat (18g) va phan doan nudc (32g).

2.4. Tdch va phan tich cdu tric cdc hop chat tw
nhién tir phdn doan dich chiét Ethylacetat

- St dung cac k¥ thuét sic ki 16p mong diéu
ché trén ban Silica gel gel 60G F,ss (Merck,
Germanny) phat hién vét chét béng den tir ngoai
254nm va 368nm hoic dung thudc thir 1a dung
dich H,SO4 10% dugc phun déu 1én ban mong
dé dinh tinh sau d6 giai hip phu bing dung méi
thich hgp.

- Ngoai ra, k¥ thuat sic ki cot trén gel Silica
c6 kich thudc hat ( 240-430 mesh) trén pha
thuong va pha dao da dugce sir dung.

- Hai hop chét ty nhién tir phan doan
Ethylacetat (18g dich c6) sau khi Sac ki hép
phu va Séc ki cot thu duge cé khdi lugng chit
thir nhit dang bt mau vang cam (l11mg) va
chit thir hai c6 dang tinh thé mau viang cam
(9mg). Tiép theo viéc x4c dinh ciu tric hoa hoc
cia hai hop chét nay dwoc thuc hién nho k¥
thuat phan tich phd khdi hrong (ESI- MS) trén
may AGILENT 1100 LC- MDS Trap va k§y
thuit cong huong tir hat nhan (NMR) trén may
Brucker AM500 FT- NMR Spectrometer .

1) Chit thir nhit c6 dang bot mau vang
cam, nhiét 46 noéng chay 238-242°C , 40 quay
cuc [a]p— 19,5 (C, 0,47 trong Pyridin), Phé ESI
— MS m/z [ M+ Na+], 4623,0[M-H(C2|H20012)
do trén may AGILEN T 1100 LC- MSD Trap)
va phd NMR dugc do trén may Bruket AM 500
FT — NMR Spectrometer. Chét thir nhit dugc
xéac dinh 1a Quercetin 3-O-3-D glucopyranoside
(11mg)

2) Chét thir hai: tinh thé mau vang cam cé
nhiét d¢ néng chay 197°C . B$ quay cuc [o]p-
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138,6(C. 0,5 trong Methanl). Phd ESI- MS m/z
. 487,0 [M+Na'],, 4623,0 [M-H], cong thirc
C1H012 Phé 'H- NMR duge do trén may nhu
da do véi chit 1 duge xac dinh 13 Myricitrin
(9mg)

3. Két qua va thio luin

3.1. Tdc dung ha duong huyét cua cdc dich
chiét la khé

Trén co s& tham do ddc tinh cip LD50 cua
dich chiét 14 khé va nhimg nghién ciru cia Tan
va cong sy (2005) ching t6i chon liéu dich
chiét c6 dic dé thi nghiém 1a 500mg/lkg thé
trong di dam bao an toan (cac nghién ciru liéu
doc LD50 cia cac dich chiét 14 khé da dugc
nghién ciru nhung s6 liéu chua cong bd) chimg
minh dich chiét 14 khé hoan toan khong doc véi
chuét theo liéu udng). Cac 16 chuét dugc bé tri
thi nghiém nhu sau:

1. L6 chudt nhiém ddc STZ khéng duge
diéu tri ( 16 d6i chimg)

2. L6 chudt nhiém doc STZ dugc diéu tri
biang phan doan n-hexan (500mg/kg) (HexE) -

3. L6 chudt nhiém doc STZ dugc diéu tri
bang phén doan Cloroform (500mg) (CI{fE)

4. L& chudt nhiém déc STZ duoc diéu tri
bing phén doan Ethylacetat (500mg/kg) (EaE)

5. Lo chuét nhifm déc STZ dugc diéu tri
bang phan doan nuéc (500mg/kg) (WE)

6. L6 chudt nhifm doc STZ dugc diéu tri
bang Insulin (0,1Ukg) (Ins)

Sau khi cho chudt dai thdo duomg do nhiém
doc STZ didu tri bing céc phin doan dich chiét
va thudc Insulin. Ndng dé glucose huyét lic d6i
cua chudt dugc do tai cac thoi diém sau khi
didu tri, 2h, 4h, 8h, 10h. Két qua thi nghiém
dugc trinh bay & bang 1.

Bang 1. Anh hudng cac phéan doan dich chlet 14 khé( 500mg/kg) va Insulin (0,1 Ul/kg)
trén nong d6 glucose huyét (mmol/L) o chudt gdy DT bing STZ

S S SOk 2h 4h $h 10h Y%giam
Chimg 22.68+1,66 22,58+1,60  22,50+1,67  22,74+1,62  22,84+1,63 0,79

Hex E 22,58+1,63 13,13+1,56" 12,00£1,52"" 10,90+1,50™" 11,02+1,47" 51,73
CIfE 22,63+1,50 19274148  18,28+145  13,30£1,38"  12,02+1,36" 46,88
EaE 22324152 14,92+1,417 11,48+1,38" 830£1,35"  825+1,37"" 63,04
WE 22874155 21,25+1,51  21,07+1,50  14,02£1,44"  12,58+1,40" 44,997
Ins 22.46+153 5,50+1,42°"  565£1,38""  7,05£1,40" 7,951,417  7551""

Tt bang sb liéu cho théy, nhiing con chudt
bi bénh & 16 ddi chimg chi cho udng nuéc thi
sau 2,4,8,10 gi ndéng do glucose huyét giam
khong dang ké (p>0.05), thim chi con hoi tang.
Khi so sanh nhém chuét dwgc diéu tri bang cac
phan doan dich chiét 14 khé ( lidu 500mg/kg)
v6i nhém déi chimg & cing thdi diém sau khi
cho uéng tir 2, 4, 6, 8, 10 gio thi ndng dd
glucose huyét giam déu & tit ca cac nhém diéu
tri (p<0,01-0,001). Ndng d6 glucose huyét giam
manh nhét (p<0,001) 13 & nhém chuét dugc
diéu tri bing cac phan doan Ethylacetat, n-

Hexan. Cac phéin doan khac nhu: CIfE, WE déu
cho néng d% gluco huyét giam & mic c6 ¥
nghia (p<0,01). Ndng dd glucose huyét & tit va
céc nhém chuét déu gidm manh nhét 13 & gio
thtr 8 sau khi cho uéng. Nhém diéu tri bing
Insulin cho théy tic dung nhanh hon, cu thé
giam manh & gid thir 2 sau khi tiém. So véi thoi
diém ban déu (Oh) & cic nhém thi nghiém diéu
tri bing dich chiét 14 khé cho thay ndng do
glucose déu giam manh & glo thir 8. Cu thé
nhém chudt xir Iy bing cho ubng phan doan
dich chiét ethylacetat giim manh nhit tdi
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63,04%, n-hexan la 51,73%, clorofoc va phan
doan nuéc lan luot 1a 46,88% ; 46,99%, con
nhém chudt tiém Insulin giam 75,51%. Sau gi¢
thir 8 va gio thir 10 thi 16 chudt diéu tri bing
Insulin c6 ndng d6 glucose huyét bit diu ting
nhe trong khi d6 cac 16 cho udng bing cc phan
doan dich chiét 14 khé thi néng d6 glucose
huyét chudt déu c6 xu huéng giam 6én dinh
hon. Pic biét 1a 16 cho uéng be"mg phéin doan
dich chiét ethylacetat.

3.2. Xdc dinh cdu tric héa hoc cia hai hop
chat tir phan doan Ethylacetat

Hop chit 1 thu dugc & dang bot mau vang
cam. Phd '"H-NMR ctia 1 xuét hién cc tin higu
cua ndm proton thom trong d6 cé hai proton
dugc xéac dinh & vi tri meta véi nhau (8 6,21 va
6,40; J = 1,5 Hz) va 3 proton con lai thudc vao
mot vong thom cé hé tuong tic ABX [d 7,84
(1H, d, J = 2,0 Hz); 6,87 (1H, d, J = 8,5 Hz),
7,58 (1H, dd, J = 2,0; 8,5 Hz)] cho théy vc‘)ng'A
va vong C déu bi thé & 2 vi tri. Ngoai ra, trén
phé 'H-NMR con xuit hién tin hiéu coa mot
proton anome [3 5,16 (1H, d, J=8,0 Hz)] va cac
tin hiéu proton cua vung duong [ 3,85 (1H,
m); 3,81 (1H, m); 3,64 (1H, m); 3,56 (1H, m);
3,53 (1H, m) va 3,47 (1H, m)] cho thiy su xuét

Quercetin 3-0-b-D-glucopyranoside (1).
Hinh 1. C4u trac hod hoc cta 1 va 2.

hién cia mét phan tr dudng. Chi tiét phé 'H-
NMR cua 1 dugc trinh bay trong bang 1. Phé
BC-NMR cua 1 xuét hién tin hidu cua 22
cacbon trong do cac tin hiéu cia 1 cacbon
cacbonyl tai & 178,36 (C-4) va tin hiéu ciia bn
cacbon bac bén lién két v6i nhém hydroxy [&
161,98 (C-5); 166,07 (C-7); 144,92 (C-3’) va
148,90 (C-4’)]. Ngoai ra, trén phd con xuét hién
1 tin hiéu cacbon anome céng huéng & 103,49
(C-17) va 1 metylen gin nhém hydroxy & 61,57
(C-6”) cuing véi tin hiéu ctia 4 metin gin nhom
hydroxy [6 74,73 (C-27); 77,13 (C-3”); 70,22
(C-4”) va 77,37 (C-57)}, két hop véi sb liéu phd
'H-NMR khing dinh sy c6 mat cia 1 don vi
dudng B-D-glucopyranoside. Két qua phé "*C-
NMR cua 1 dugce trinh bay trong bang 1. Cong
thirc phan tir cia 1 dugc xac dinh 13 C;;Hy01
thong qua sy xudt hién cva pic m/z 486,9
[M+Na]" va 462,9 [M-H] trén phb ESI-MS. Tir
nhimg din ching trén cung véi sy phu hop
hoan toan vé sb lidu phd khi so sanh két qua
phd NMR cia hgp chat 1 véi hgp chat
quercetin 3-O-B-D-glucopyranoside, [6] (bang
1) c6 thé khing dinh hop chét 1 1 quercetin 3-
O-B-D-glucopyranoside, cdu trac hoa hoc dugc
trinh bay & hinh 1.

Myricitrin (2).
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Hop chit 2 thu duqc ¢ dang tinh the mau
vang cam. Trén phé 'H-NMR ctia 2 xut hién
hai tin hiéu proton thom & 6,97 (1H, s) va 6,97
(1H, s) cua mét vong benzen bi thé bdn vi tri va
tin hiéu cua hai proton tuong tic & vi tri meta
voi nhau [3 6,38 (1H, d, J=2,0 Hz) va 6,22 (1H,
d, J=2,0 Hz)]. Ngoai ra, trén pho ciing xuit hién
tin hiéu cua mét proton anome cong hudng & d
5,33 (1H, 4, J=2,0 Hz); m¢t nhém metyl & 0,98
(3H, d,.J=6,0 Hz) va cac proton & viing dudng
[6 4,24 (1H, dd, J=2,0; 3,0 Hz); 3,80 (1H, dd,
J=3,0; 9,5 Hz); 3,53 (1H, m) va 3,34 (1H, m)]
cho thay c6 mit mdt phan tir dudmg rhamnose.
Chi tiét phé 'H-NMR cua 2 dugc trinh bay
trong bang 1. Phé Dept xéac dinh sy xut hién
cla mét metyl, chin methyl va mudi mot
cacbon béc bén. Trén phdé “C-NMR xut hién
tin hiéu cia mot nhém cacbonyl [6 179,68 C-
4)] va tin hiéu ctia ndm cacbon béc bébn lién két
vai hydroxy [& 163,22; 165,90 (C-7); 146,86
(C-3%); 137,89 (C-4’) va 146,86 (C-5")]. Phé
BC-NMR ciing x4c nhan su xuét hién ciia mjt

nhanh dudng rhamnose théng qua céc tin hi¢u
cia mot cacbon anome ¢ & 103,63 (C-17) va
mdt nhém methyl & 8 17,65 (C6”) cung véi 4
methyl lién két véi hydroxy [§ 72,03 (C-27);
72,14 (C-3”); 73,36 (C-4”) va 71,88 (C-57)].
Két qua phod 13C NMR cua 2 dugce trinh bay
trong bang 1. Céng thirc phan tir cua 2 dugc xac
dinh 1a C;H30;; thong qua su xuét hién cua
pic ion m/z 487,0 [M+Na] 463,0 [M-H] trén
pho ESI-MS. So sanh so liéu pho NMR cua 2
voi hop chit myricitrin (bang 1) thiy két qua
hoan toan phi hop, do 6 c6 thé x4c dinh ring
hop chét 2 1a myricitrin, céu tric hod hoc dugc
trinh bay & hinh 1. Tir két qua phan tich 1 so
hop chét flavonoid & phén_doan dich chiét
ethylacetat, ching t6i cho ring cic hop chét
turong ty flavonoid la thanh vién quan trong c6
hoat tinh lam giam dudng huyét & chudt gy réi
loan trao d6i glucid va bi DTP do STZ nhu
nhiéu nghién ciru cia cic tic gia trudc diy
[3,5,6].

Béng 1. Két qua pho NMR cua 1 va2

C 1 2
ab

Be(S] (pm) S (ppm) 5, (ppm), J(H)  Bc[10) Gpm) (o 8™ (ppm),  (H2)
7 592 157,92 159,5 159,41
3 1358 134,61 136,4 136,32
4 1796 178.36 179.7 179,68
5 1632 161,98 163,3 163,22
6 1001 99,25 6,21 (1H, d, J=1,5) 99,8 9981 6,38 (1H, d, }=2,0)
7 1663 166,07 165,9 165,90
8 949 93,97 6,40 (1H, d, J=1,5) 947 9469 622 (IH, d, J=2,0)
9 1586 157,55 158,6 158,52
10 1058 104,39 105,9 105,88
1232 122,07 122,0 121,94
2 1177 11655 7,84 (1H,d,J =2,0) 109,6 109,59 6,97 (1H, s)
3 1461 144,92 146,9 146 86
& 1500 148,90 137,9 137,89
5 1161 11501 6,87 (1H,d,J=8,5) 146,9 146,86
6 1233 12218 7.58(1H,dd,J=2,0;85) 109.6 109,59 6,97 (1H, s)
1”7 1045 10349 516 (1H, d, J=8,0) 1037 103,63 533 (1H, d, J=2,0)
2”759 74,73 3,64 (1H, m) 72,1 7203 424 (1H, dd, 1=2,0; 3,0)
37 783 77.13 3.56 (1H, m) 72.2 7214 3.80 (1H, dd, J=3,0; 9.5)
4 714 70.22 3.53 (1H, m) 734 7336 3,53 (1H, m)
5" 785 77.37 3,47 (1H, m) 71,9 71,88 334 (1H, m)
6 62,7 61,57 H,: 3,85 (1H, m) 17,7 17,65 0,98 (3H, d, J=6,0)

H,: 3,81 (1H, m)

“Do trong MeOD-d,, “zstHv C500MHz
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4. Két luan Thi liéu tham khio

Céc phan doan dich chiét 14 khé Hex E; CIf [1] V& Van Chi, Tir Dicn Cdy thuic Vigt Nam, NXB
E; Ea E; WE du c6 tac dung lam giam glucose R e T
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nghiém, trong d6 phén doan dich Chi‘?t starfruit (Averrhoa carambola L.)”, Nat. Prod.
Ethylacetat c6 hoat tinh lam giam glucose huyét Lert., Vol. 3, (1993) 95-99.
manh nhat. [3] BK.H Tan, C.H Tan, N.P Peter, Anti- diabetic
9 c o - activity of the semi-purified fractions of
’(Tu C_ao dich Cl‘?et Fthylaceta‘t clia 1a cay Averrhoa bilimbi in high fat diet fed-
khe, hai hop chat 1a quercetin 3-O-b-D- streptozotocin-induced  diabetic  rats, Life
glucopyranoside va myricitrin d3 dugc phén Sciences 76 (2005) 2827.
lap. Cau tric hod hoc cua cic hop chit nay [4] T. Szkudelski., The mechanism of Alloxan and

duoc xac dinh bing cic phuone phip phd con Streptozotocin action in B cell of the rat
. s b, . £ P g P 2 5 p;. - pancreas. Physiol. Res. 50 (2001) 536.
huong tir hat nhan két hop véi phd khéi lugng ; _
ESI [5] T. Hanamura. Anti huyperglycemic effect of
: polyphenol from Acerola (Malpighia emarginata
D.C) fruit. Bioscience, Biotechnology and
Biochemistry 70 (8).(2006) 1813.

Loi cim on [6] S.Bhavana, S.K.Satapathi, P.Roy. Hypoglycemic

. . . and hypolipidemic effect of Aegle marmelos L

Cong trinh nay dugc sy nd trg cua dé tai leaf extract on STZ. Induced diabetic mice.
QGTD. 0806 . Inter, J. Pharmacology 3 (6) (2007) 444.
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Structure determination of quercetin 3-O-b-D-glucopyranoside
and myricitrin purified from Averrhoa carambola L.’s leaves
extraction fraction having hypoglycemic effect on
experimentary diabetic mice

Nguyen Thi Thanh Ngan Do Ngoc Lien’ Nguyen Thi Thuy Quynh
Chu Luong Luan', Nguyen Huynh Minh Quyen?, Tran Van On’

'Hanoi University of Science, VNU, 334 Nguyen Trai, Hanoi, Vietnam
*Institute of Mtcrobmlogy and Biotechnology, VNU, 144 Xuan Thuy, Hanoi, Vietnam
’Ha Noi University of Pharmacy

Anti-hyperglycemic effect of Averrhoa carambola L.’s leaf extracts was studied in STZ induced
diabetic mice. The results showed that extract fractions from Averrhoa carambola L.’s leaf such as
HexE. CIfE, EaE, WE possessed anti — hyperglycemic effect in STZ induced diabetic mice. Especially
ethylacetate extract fraction expressed in highest level anti-hyperglycemic activity.

Two flavonoid compounds from the ethylacetate fraction of Averrhoa carambola L.’s leaves have
been purified to be quercetin 3-O-b-D-glucopyranoside and myricitrin. Their chemical structures were
elucidated by NMR and ESI-MS techniques.



