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nghi€n criu d chuQt

c5c ph€n ilo4n dich
ch chi6t Ethylacetat
tlSi th6o tludng thyc
ting tludng huy€t d
Z.) c6 ho4t tinh h1

iludrng huyl5t t6n chuQt DTD thlrc nghiQrn, hai tinh s4ch c6 t6n li
qu"rcetin- 3-O-b-D-glucopyranoside vir myric chring tll tlugc lim
sring td bing c6c ky thuAt NMR vi ESI - MS'
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Cay kh6 (Averrhoa carambola L.) thuQc hp

Chua Me dAt (Oxalidaceae) dugc trdng ph6

biisn d A" oO vd D6ng Nam A. O Vi€t Nam

thuqc hq niry c6 2 lodi ld Avenhoa carambola

L. vd Avenhoa bilimbi L. Thanh phan ho6 hqc

cta Avenhoa carambola L. gdm c6 axit amin,

axit oxalic, dudng, vitamin A, flavonoi4
cynanidin... C6c nghiOn criu trudc tldy il6 phin
l4p tluo. c c6c hgrp ctr:6t Cr-cay nrti nhu: 7-mega -

il" gie ficn rtQ. DT: 844-38 s82l7g.
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stigmene-3,6,9-triol 9-O-p-D-glucopyranoside,

2-ethylheptanoic acid, 9,1O-dihydroabscisic

alcohol, cryptochrome ll,2l Cic tai ligu c6ng

b6 gen d6y cua Tan vd cQng sg t3l de cho. th6y

c6c phin ttoan dich chi6t cria 16 lfi€ t6u

(Avenhoa bilimbi L.) c6 khi nlng ldm gi6m

tludng huyt5t d chuQt b6o phi thpc nghiQm bi d5i

th6o tludng nhi6m dQc td Streptozotocin (STZ)

[a] . Hien chua c6 tai liQu ndo d Viet Nam

nghiOn cr?u vd khi ning h4 duong huy6t cria 16

kJn| (A.carambola L) cua miAn Bic tr€n chuQt

thvc nghigm bi r5i loar,r trao d6i [pid, glucid.
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Bdi b6o niy th6ng b6o vA ki5t qui thu
nghiQm khi ndng h4 glucose huytSt trdn chuQt

d6i th6o tluong (DTD) thyc nghiQm vd x6c tlinh
c6u trfc hod hgc cria hai hqp ch6t li quercetin

3-O-b-D-glucopyranoside vi myricitrin tu dich
c6 chdn kh6ng phdn tlo4n dich chitit ethylacetat

b kh6 c6 t6c tbtrg ha <tudng huytit tr6n chuQt

d5i th6o cluong thgc nghiQm.

a

2. DOi tuqng vi phuong phfp nghiGn cftu

2.1. Mdu thrc vqt

- L6 kh6 (Averrhoa carambola L.) clugc thu
h6i tai Bic Ninh, do TS. TrAn Vin On, Trudng
Dqi hgc Dusc Hd NQi gi6m dinh phdn loai.

2.2. DqnS vst thtrc nghiQn

ChuQt ntrit tring chring Swiss, 4 tuAn tu6i
do viQn V€ sinh dich tE TW cung c6p clugc nudi
d nhiet d0 25-28'C voi chu W 12 gid ngdy vd

12 giit d€m, trudc khi ti€m STZ ( Sigma

ST.Louis) liAu luqng l5Omg/kg th6 trgng duoi
'lming bgng cl€ gdy rdi loSn trao d6i gluci{

ph6ng theo <l6i th6o <ludng Typl. Sau 72 gid,,xchuQt c6 ndng tlQ glucose huy6t hic d6i dat

X8mMglucose/l duo. c coi li bi r6i lo4n trao cti5i

glucid vi DTD [3,4]. ChuQt bi DTD <lugc tli€u

fi thn nghiQm bing c6c phin tto4n dich chitit 16

khti, ti6u 500mg chi5 phAm c6 clac /kg thti trgng
vd dugc so sSnh voi 16 chuQt dugc diCu ni beng

insulin (iAu Ins: 0,lUl/kg)

2.3. Tinh sqch cdc hqp chiit

L6 kh6 (A. carambola L.) dugc rta s4ch,

s5y ktrd SOoC 1Zt<g; vd nghidn thdnh bQt min.
Tii5n hdnh chi6t ngdm 16 kh6 voi etanol 80o/o

lanh d nhiet d9 phong (qu6 trinh chitit tlugc l{p
bi 3 hn). Dich chi6t ethanol ttuo. c c6t lo4i dung

A.m6i duoi 6p sudt gi6m thu dugc cao ethanol
(90g). PhAn b6 dAu cao ethanol trong nudc c6t,

sau d6 chi6t phdn lop Dn lugt voi c6c dung m6i
c6 <tQ phAn cgc ting din n-hexan, cloroform vd

ethylacetat. C6c dich chitit tuong img tlugc c6t

lo4i dung m6i duoi 6p su6t gidm thu dugc c6c

phAn chi6t n-hexan (20g), chloroform(l6g),
ethylacetat (l8g) vd phin tlo4n nufic (32g).

2.4. Tdch vd phdn tich cdu fflc cdc hqp chdt ttr
nhi6n tir phdn doqn dich chi€t Ethylacetat

- Sri dr,rng c6c k! thu$t s6c ki lop m6ng diAu

chi5 trdn ban Silica gel gel 60G F254 (Merck,

Germanny) phit hign vet ch6t b6ng ddn tu ngo4i

254nm vd 368nm ho[c dirng thu6c thri ld dung

dich H2SOa l0% ttuqc phun <l0u l€n ban m6ng
dC dinh tinh sau tl6 gidi h6p phs bing dung m6i
thich hgrp.

- Ngoii ra, k! thu$t sic ki cQt tr€n gel Silica
c6 kich thudc h4t ( 240-430 mesh) tr€n pha

thuong vir pha <ldo ild tlugc sri dgng.

- Hai hqrp ch6t t.u nhi6n tu phdn <1o-4n

Ethylacetat (l8g dich c6) sau nri iec ru fiAp

phg vi Sec ki cQt thu tlugc c6 khdi luqng ch6t

thr? nh6t dang bQt mdu ving cam (llmg) vi
ctr6t ttni hai c6 dang tinh thiS mdu vdng cam
(9mg). Tiiip theo viQc x6c ttinh c6u tnic h6a hgc

cta hai hqp ch6t ndy tlugc thgc hiOn nho k!
thuit ph6n tich phd ttrOi tuqng (ESI- MS) trdn

m6y AGILENT 1100 LC- MDS Trap vd ky
thuQt cQng huong tu hat nhnn (NMR) ff6n m6y
Brucker AM500 FT- NMR Spectrometer .

l) Ch6t tht ntrit cO dang bQt miu vd,ng

cam, nhiQt tlQ n6ng chiry 238-242'C , tlQ quay

cgc [a]p- 19,5 (C, 0,47 fiongPyridin), PhO ESI

- MS m/z I M+ Na+], 4623,0[M-H(C2|H20Or2)

do trOn m6y AGILEN T ll00 LC- MSD Trap)
vd ph6 NMR dugc do trOn m6y Bruket AM 500

FT - NMR Spectrometer. Ch6t thri nh6t ttugc
x6c <l!nh ld Quercetin 3-O-B.D glucopyranoside

(1lmg)

I Ch6t thr? hai: tinh th€ miu virng cam c6

nhiQt tlQ n6ng chiy 197"C . DQ quay cgc [o]p-
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138,6(C. 0,5 trong Methanl). PhO ESI- MS m/z

: 487,0 [M+Na*],, 4623,0 [M-H], c6ng thric

C21H29O12 Phd tH- NMR tluo. c tto tr€n m6y nhu

t16 do voi ch6t 1 clugc x5c <t!nh ld Myricitrin
(9me)

3. KAt qui vir thio lu$n

3.l..Tdc d11ng hq dudng huyd cia cdc dich
chiet h khe

Tr€n co sd thdm dd <tQc tinh c6p LD50 cria

dich chitit 16 kh6 vi nhtng nghi€n cr?u cria Tan

vi cQng sU (2005) chring t6i chqn li€u dich

chi6t cO <tac <16 thi nghiQm li 500mg/lkg the

trgng thi dim bio an todn (c6c nghiOn cr?u liAu

dQc LD50 cta c6c dich chiiit 16 khC dd cluo. c

nghiOn cr?u nhrmg sii t19,, chua c6ng UO; ctrtmg

minh dich chii5t h ttr6 troan todn kh6ng <tQc voi
chuQt theo li€u u6ng). C6c 16 chuQt <tugc bi5 tri
thi nghiQm nhu sau:

1. Ld chuOt nhi6m dOc STZ kh6ng tlugc

diAu d ( 16 d6i chrmg)

2. LO chuQt nhi6m dOc STZ tluqc diAu tri
bing phdn dopn n-hexan (500mg/kg) (HexE)

3. L6 chu0t nhi6m dOc STZ tlu-oc diAu tri
bing phdn tlo4n Cloroform (500mg) (ClfE)

4. Ld chuOt nhi6m dOc STZ tluqc ttidu tri
bing phin <lopn Ethylacetat (500me/kg) (EaE)

5. Ld chuOt nhi6m dOc STZ ttuo. c didu tri
beng phdn do4n nudc (500mglkg) (WE)

6. Ld chuOt nhi6m dOc STZ tluqc diAu tri
bing Insulin (0,lUl/kg) (Ins)

Sau khi cho chuQt <t6i th6o ttudmg do nhi6m

dOc STZ diAu tri bing c5c phdn ctopn dich chitit

vi thul5c Insulin. Ndng ttQ glucose huyiit hic tl6i

cria chuQt duo. c do tpi c6c thoi di€m sau khi

di6u tri, 2h, 4h,8h, 10h. Ktit qud thi nghiQm

<lugc trinh bdy d bing 1.

%giitm

Bang l. Anl nuong c6c ph6n ttoan dich chiCi 16 nre( SOOry{S]_vi Insulin (0,1 UVkg)

tr6n n6ne d6 elucose huv,5t (mm6t/L) d chuOt gAv DTD bdng STZ

Mau 
Gid 

oh l0h2h

Chrmg

Hex E

CIf E
EaE
WE
Ins

22,68+1,66

2258+1,63

22,63+1,50

22,3?j1,52
22,87+1,55

22,46+1,53

22,58+1,60

13,13+1,56"

19,27+1,48

14,92+1,41"

21,25+1,51

5,50+1,42"'

22,50+1,67

12,00+1,52"'
18,28 +1,45

I1,48+1,38"
21,07+1,50

5,65+1,38*'*

22,74 +1,62

lo,go+1,50"'
13,3GI1,38"
8,3Ga1,35"'

14,02+1,4"
7,05+1,40"

22,84+1,63 0,79

11,02+1,47" 51,73"'
12,02+1,36" 46,88"'
g,25+1,37"' 63,04**'

12,58*1,40.' 44,99"

7,95+1,41" 75,51"'

Tn bang sl5 tieu cho th6y, nhirng con chuQt

bi bQnh d 16 d6i chimg chi cho u6ng nudc thi
sau 2,4,8,10 gid n6ng <lQ glucose huyiit giam

kh6ng d6ng kC (p>0.05), thflm chi cdn hoi tdng.

Khi so s6nh nh6m chuQt tlugc di€u tri bdng c6c

phdn <to4n dich chii5t H khi5 ( tAu 500mg/kg)

voi nh6m eOi ctrung d cirng thoi ttiiim sau khi

cho u6ng ti 2, 4,6, 8, l0 gid thi ndng ttQ
glucose huyi5t giam d6u O dt cd chc nh6m tti€u

fi 0<0,01-0,001). Ndng dQ glucose huyiit giam

m4nh nh6t @<0,001) ld d nh6m chuQt dugc

tli€u tri bing c6c phin do4n Ethylacetat, n-

Hexan. C6c phin <to4n kh6c nhu: ClfE, WE d€u

cho n6ng tlQ gluco truy6t giam d mric c6 f
nghia (p<0,01). Ndng dQ glucose huytit d tit,;6
c5c nh6m chuQt tt€u giim m4nh nh6t h d gid

thri 8 sau khi cho ui5ng. Nh6m di€u ni bing
Insulin cho th6y tAc dung nhanh hon, cg th6

giAm m4nh d gid thri 2 sau khi ti6m. So voi thoi

di6m ban iliu (0h) d c6c nh6m thi nghiQm didu

trl bing dich chii5t 16 khi5 cho th6y ndng dQ

glucose ddu gi6m m4nh d gid thri 8. Cu th€

nh6m chuQt xu lj bing cho ul5ng ph6n tto4n

dich chii5t ethylacetat giim m4nh ntr6t toi
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63,04yo, n-hexan ld 51,73yo, clorofoc vd phAn

do4n nu6c tan tuqt ld 46,880 ; 46,99%io, cdn
nh6m chuQt tiOm Insulin giim75,5l%o. Sau gid
thf 8 vd gio thri l0 thi 16 chudt ttidu ri bing
Insulin c6 ndng dQ glucose truylit b6t diu ting
nhg trong khi d6 c6c 16 cho uring bing c6c phdn

ttoan dich ctrii5t U ttrti tfri ndng ttQ glucose

huy6t chuEt cl€u c6 xu hu6ng gi6m On dinh
hor1. D[c biet li 16 cho udng bang phdn <logn

dich chirit ethylacetat.

3.2. Xdc ttinh cdu tuc h6a hpc ctia hai hqp
chh ti phdn doan Ethylacetat

Hqp chSt I thu tluo. c d d4ng bQt mdu ving
carn. Phd 'H-l.ItvIR cria 1 xu6t hi€n c6c tin hiQu

cria n6m proton thom trong cl6 c6 hai proton

dugc x6c dinh d vi tri meta voi nhau (6 6,21 vd
6,40; J : 1,5 Hz) vd 3 proton cdn lpi thuQc vdro

mQt vdng thorn c6 h€ tuong t6c ABX [6 7,84
(1H, d, J = 2,0 Hz); 6,87 (lH, d, J : 8,5 Hz),
7,58 (lH, dd, J = 2,0;8,5 Hz)l cho thSy vdng'A
vd vdng C dAu bi th6 6 2 vi tri. Ngodi ra, tr6n
phO 'u-twR cdn xu6t hign tin hiQu cria mQt

proton anome [6 5,16 (lH, d, J:8,0 Hz)] vd c5c

tin hi6u proton cria ving cludmg [6 3,85 (1H,
m); 3,81 (lH, m); 3,64 (lH, m); 3,56 (1H, m);
3,53 (lH, m) vi 3,47 (lH,m)l cho th6y sU xu6t

hiQn cta mQt phAn tu duong. Chi tiilt ptrO 'H-
NMR cria I clugc trinh bdy trong bing l. Ph6
I'C-NMR cria I xu6t hi€n tin higu c;iua 22

cacbon trong d6 c6c tin hi6u cta I cacbon

cacbonyl t4i 6 178,36 (Ca) vd tin hi€u cia bi5n

cacbon bac b6n fi€n k€t voi nh6m hydroxy [5
161,98 (C-5); 166,07 (C-7); 144,92 (C-3') vi
148,90 (C-4')1. Ngoiri ra, tr€n ph6 cdn xu6t hien
I tin hiQu cacbon anome cQng hudng 6 103,49

(C-1") vd I metylen gin nh6m hydroxy 6 61,57
(C-6") ctrng voi tin hiQu cria 4 metin gan nnOm

hydroxy [6 74,73 (C-2"); 77,13 (C-3"); 70,22

(C-4") vd77,37 (C-5")1, k6t trqp voi sti liQu ph6

'H-lrIIr4R kha"g <linh sU c6 m{t cria I rlon vi
duong p-D-glucopyranoside. Ki5t qui ph6 t3C-

NMR cua I tlugc trinh bny trong bang l. Cdng
thr?c phdn tu cria I duoc x6c <linh ld CzrHzoOrz

thdng qua sp xu6t hiQn cria pic m/z 486,9

[M+Na]+ vd 462,9 tM-Hl- tr€n phd ESI-MS. Tn
nht'ng din chimg tr€n cirng voi sg phn hgrp

hodn tod,n vA sO tigu ptrO.ttri so s6nh ktit qu6
pnO XUn cria hgp ch6t 1 voi hgp c66t
quercetin 3-O-p-D-glucopyranoside, [6] (bdng

l) c6 thii knatrg dinh hgrp ch6t t li quercetin 3-
O-p-D-glucopyranoside, c6u tnic ho6 hgc <lugc

hinh bdv d hinh l.

Quercetin 3-O-b-D-glucopyranoside (l). Myricitrin (2).
Hinh l. Cdu trirc ho6 hoc cria I vd 2.
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Hgp ch6t 2 thu,dugc o d4ng tinh th6 miu nh6nh ttudmg rhamnose thdng qua c5c tin hiQu

virng cam. TrOn ph6 'H-NMR cria 2 xuAt hiQn cria mQt cacbon anome d 6 103,63 (C-1") vd

hai tin hiQu proton thom 6 6,97 (lH,.s) vd 6,97 mQt nh6m methyl d 6 17,65 (C6") cirng voi 4
(lH, s) cria mQt vdng benzen bi thti b6n v! tri vi methyl li€n ktit voi hydroxy [6 72,03 (C-2");
tin on i tri meta 72,14 (C-3"); 73,36 (C-4") vd 71,88 (C-5')1.

voi , d, 6,22 (lH, Ktit qui phii '3C-NtvtR cria 2 cluo. c fiinh bdy

d, J r?, xudt hign trong bang I . COng thric phdn t& cua 2 dugc x6c

tin hi€u cria mQt proton anome cQng hudng d D dinh lA CzrHzoOn th6ng qua sy xuit hiQn cria

5,33 (lH, d, J:2,0 Hz); mQt nh6m metyl 6 0,98 pic.ion m/z 4 63,0 [M-H]- tr€n

1iH, d,.J:6,0 tt'S vit'cic proton d "*g dudng pnO fSt-fr,fS. phO t'ttvtRcria Z

[6 4,24 (lH, dd, J=2,0;3,0H2);3,80 (lH, dd, voi hqp chdt l.) thaf ket gui
J:3,0; 9,5 Hz);3,53 (1H, m) vdr 3,34 (lH, m)l
cho thdv c6 m rhamnose.

Chi tiiSi ph6 trinh biY
trong bdng L xudt hiQn

cria mdt metyl. chin methyl vd muoi mQt

cacbon'bgc b6n. TrOn ph6 t'b-NVtR xu6t hiQn tuong t.u flavonoid

tin hiQu cria mQt nh6m cacbonyl [6 179,68 C- hopttinh lim.gi6m

4)l vd tin hiQu cria nim cacbon 
-ua" 

uon li€n krit 
HT#hirT tlli ,0" c6c t6c gi6 tru6c rr6y

[3,5,6].

O mUn crla I vi 2
,2

Sq[5] (ppm) 6.noGprn) 6sa" (ppm), J (Hz) 6cll0l Gpm) -9$ 
611a" (ppm), J (Hz)

2 159,2
3 135,8

4 179,6
5 163,2

6 100,1

7 166,3

8 94,9
9 158,6
l0 105,8

l' 123,2
2' 117,7
3', 146,r
4', 150,0
5' I 16,l
6', 123,3

l" 104,5

2" 75,9
3" 78,3

5" 78,5

6" 62,7

157,92 159,5 159,41

134,61 136,4 136,32

179.36 179,7 179,68

161,98 163,3 163,22

99,25 6,21 (lH, d, J:1,5) 99,8 99,81 6,38 (lH, d, J:2,0)
166,07 165,9 165,90

93,97 6,40 (lH, d, J:1,5) 94,7 94,69 6,22 (lH, d, J:2,0)
157,55 158,6 158,52

104,39 105,9 105,88

122.07 122,0 121,94

I16,55 7,84 (lH, d, J: 2,0) 109,6 109,59 6,97 (1H, s)

14,92 146,9 146,86

148,90 137,9 137,89

115,01 6,87 (lH, d, J: 8,5) 146,9 146,86

122,18 7,58 (lH, dd, J: 2,0; 8,5) 109,6 109,59 6,97 (lH, s)

103,49 5,16 (lH, d, J=8,0) 103,7 103,63 5,33 (lH, d,J:2,0)
74,73 3,64 (lH, m) 72,1 72,03 4,24 (lH, dd, J:2,0; 3,0)

77,13 3,56 (lH, m) 72,2 72,14 3,80 (lH, dd, J=3,0; 9,5)

70,22 3,53 (lH, m) 73,4 73,36 3,53 (lH, m)

77,37 3,47 (lH, m) 71,9 71,88 3,34 (lH, m)

61 5i I1"' I'll (lt1' *) n.7 r7,6s 0,e8 (3H, d, J:6,0)vt'J' H6:3,81 (lH,m) L"'
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4. K6t tugn

C6c phin tlo4n dich chitit 16 kh6 Uex E; Clf
E; Ea E; WE d6u c6 thc dUng lim giim glucose
huyiSt trdn m6 hinh chuQt d6i th6o rludng thgc
nghiQm, trong d6 phan doan dich chitit
Ethylacetat c6 ho4t tinh lim giim glucose huyiit
manh nh6t.

Tir cao dich chiiit Ethylacetat ctn 16 cdy

kfi6, hai hqp ch6t h quercetin 3-O-b-D-
glucopyranoside vd myricitrin <15 tlugc phdn

$p. C6u tnic ho6 hoc cria c6c hqp ch6t ndy
duoc x5c <tinh bdng c6c phuong ph6p phd cQng

huong tu h4t nhen ktSt hgp voi ptrO t<trOi lugng
ESI.

Ldvi cim an

C6ng trinh niy duo. c su h6 trg cria ed tai

QGTD.0806
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Structure determination o f querc etin 3 - O -b -D- glucopyrano s ide
and myricitrin purified from Averrhoa carambola L.'s leaves

extraction fraction having hypoglycemic effect on
experimentary diabetic mice
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Anti-hyperglycemic effect of lverrhoa 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. ClfE, EaE, WE possessed anti - hyperglycemic effect in STZ induced diabetic mice. Especially
ethylacetate extract fraction expressed in highest level anti-hyperglycemic activity.

Two flavonoid cornpounds from the ethylacetate fraction of Avenhoa 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.


