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Cay khé tau (khé kiéng, khé dua) co tén khoa hoc la Averrhoa bilimbi, thugc ho Chua me dat
(Oxalidaceae). Cac nghién ctru vé cong dung y hoc cd truyén nhu tri ho, tang cuong mién dich, hd trg

giam sOt, tri cam va cac hoat tinh khang vi khuan, khang viém, giy doc té bao, khang oxy hod..

. cho

thay loai Averrhoa bilimbi c¢6 gia tri kinh té va duge hoc cao. Tix cao chloroform chiét xuat tir trai khé
tau, cac k¥ thuat sic ky dung trong chiét tach, phan 1ap hop chét thién nhién dd dwoc 4p dung nhim
phéan 1ap cac hop chat tinh sach va tién hanh xac dinh c4u tric hoa hoc bang phd cong huong tir hat
nhan (NMR) két hop véi khédi pho MS ciing nhu so sanh véi tai liéu tham khao, 6 hop chét duge dé
nghi 1a trans-cinnamic acid (1), cucumegastigmane I (2), betulinic acid (3), stigmast-4-ene-3-one (4)
va hén hop hai chit stigmasterol (5), S-sitosterol (6), trong d6 hop chit cucumegastigmane (2) dwoc

phan lap lan dau tir loai Averrhoa bilimbi.

Tir khoa: Cdy khé tau, Averhoa bilimbi, a-glucosidase.

1. BAT VAN DE

Ho Chua me dat (Oxalidaceae) thuong phan
bd & céc vung nhiét d6i va cén nhiét doi trén thé
gidi voi 5 chi va khoang hon 600 loai [1]. Loai
khé tau Averrhoa bilimbi thudc chi Averrhoa,
dugc du nhap vao nuéc ta tir Trung Qudc nén
duoc goi 1a khé tau. Cac nghién ctru duoc 1y cho
thiy, cao chiét 14 A. bilimbi thé hién cac hoat tinh
sinh hoc nhu chéng oxy hoa [2], khang khuén [3],
khang viém [4], giam dau [5], gian co [6], bdo vé
gan [7, 8], tc ché dai thao duodng [9] va khang
ung thu [10]. Nhimg tic dung duoc ly nay c6 thé
do sy hién dién cua nhiéu nhém hop chit khac
nhau nhu: Alkaloid, phenolic, flavonoid,
anthocyanin, coumarin, triterpenoid, sterol,
saponin va glycoside tim da dugc bao cao trong
thanh phan hoa hoc cua loai A. bilimbi [2- 11].
Tuy nhién, cho dén nay c6 kha it nghién ciru vé
thanh phan hoc hoc cua trai khé tau, vi vay
nghién ctu thanh phan hod hoc trén cao
chloroform chiét tir trai khé tau va thir nghiém
hoat tinh trc ché a-glucosidase trén cac hop chat
tinh sach chiét tr trdi khé tau thu héi tai tinh
Tuyén Quang dugc thuc hién.

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét bi va hoa chat

Séc ky cot st dung silica gel 60 (0.040-0.063
mm, Merck), gel Sephadex LH-20 (GE Healthcare

Bio-Sciences AB, Thuy Dién). Sic ky 16p mong
silica gel F254 (Merck). Cac hoa chat dung cho
qua trinh chiét va sic ky 1a methanol (M), n-
hexane (H), chloroform (C), acetone (Ac), ethyl
acetate (EA), ethanol (EtOH) dugc cung cip boi
hang Chemsol. Ph6 cong hudng tir hat nhan do
trén may Bruker Avance 500 (500 MHz cho phd
'H-NMR va 125 MHz cho ph “C-NMR), do tai
Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
s6 18 duong Hoang Qudc Viét, phuong Nghia
D6, Thanh phd Ha Noi.

2.2. Nguyén liéu

Trai khé tau dwoc thu hai tai tinh Tuyén Quang
(15,0 kg) vao thang 9/2024. Nguyén liéu dugc xac
dinh c6 tén khoa hoc 13 Averrhoa bilimbi. Mau tiéu
ban thue vat (s6 hiéu SGU-A012) duoc luu trit tai
Khu lién phong thi nghiém Hoa - Sinh - Moi
truong, Truong Pai hoc Sai Gon.

2.3. Chiét tach va phan lap

Trai khé tau (15,0 kg) duoc rira sach, phoi
khé & nhiét d6 phong va dugc nghién thanh bot
(1,5 kg). Bot trai khé tau dwgc ngam chiét bang
ethanol (10 L x 5 I4n) tai nhiét d6 phong, dich
chiét duoc thu hdi dung méi dudi ap suat thip,
thu dwoc cao ethanol thé (120,0 g, 1,2%). Cao
ethanol thé dwgc phan bd trong nudc va chiét
long - long lan lugt voi dung moi n-hexane,
chloroform, ethyl acetate, thu hoi dung méi dudi
ap suat thdp thu dugc cao n-hexane (25,0 g,

NONG NGHIEP VA MOI TRUSNG - KY 1 - THANG 9/2026 47



KHOA HOC & CONG NGHE

20,83%), cao chloroform (23,0 g, 19,17%), cao
ethyl acetate (36,0 g, 30,0%) va phﬁn dich chiét
con lai. Cao chloroform (23,0 g) duoc tién hanh
sic ky cot silica gel pha thuong (cot sic ky co
duong kinh 6 cm, chiéu dai 100 cm, 500 g silica
gel), voi hé dung moi gidi ly n-hexane: EtOAc
(9:1, 7:3, 5:5, 0:10, v/v) (thé tich mdi h¢ giai ly 4 L),
tiép theo voi hé dung moi EtOAc:MeOH (9:1,
5:5, 0:10, v/v) (thé tich mdi hé giai ly 3 L). Dich
chiét dugc himg vao binh thuy tinh 500 mL, cin
clr vao két qua sic ky 16p mong cua cic binh
htng sau khi dd c6 dudi bét dung moi, cac binh
thé hién cac vét chit twong ty nhau s€ dugc gom
thanh mét phan doan, cao chloroform cua trai khé
tau dugc chia lam tdm phan doan (C1-C8) trong
d6 phan doan C6 c6 dang tiia nén tién hanh khao
sat trude. Thuc hién sic ky cot silica gel pha
thuong phan doan C6 (3,1 g) (cot sic ky co
duong kinh 4 cm, chiéu dai 70 cm, 100 g silica
gel), gidi ly véi n-hexane:EtOAc (8:2, 5:5, 0:10,
v/v) (thé tich m&i hé giai ly 1.5 L), thu dwoc sau
phan doan phy (C6.1-C6.6). Phan doan phu C6.3
(1,0 g) dugc sac ky cot silica gel pha thuong (cot
sac ky co dudng kinh 3 cm, chiéu dai 60 cm, 40 g
silica gel) voi hé giai ly n-hexane:EtOAc (8:2,
v/v) (1.5 L), két hop véi sic ky gel Sephadex
LH20 (cot sic ky c6 duong kinh 3 cm, chiéu dai
70 cm, 100 g gel) (cot sic ky c6 dudng kinh 3
cm, chiéu dai 60 cm, 40 g silica gel) v6i hé giai ly
CHCl3:MeOH (1:4) (1 L) thu dugc hop chét 3
(6,0 mg), hop chit 4 (7,4 mg) va hdn hop hop
chat 5 va 6 (20,5 mg). Phan doan phy C6.5 (0,5 g)
(cot sdc ky c6 duong kinh 2 cm, chiéu dai 60 cm,
20 g silica gel) duoc sic ky cot silica gel pha
thuong voi hé giai ly n-hexane:EtOAc (7:3, v/v)
(1 L) cing véi sic ky gel Sephadex LH20 (cot sic
ky c6 duong kinh 3 cm, chiéu dai 70 cm, 100 g
gel) vai hé giai ly CHCl;:MeOH (1:4) (1 L) duoc
hop chit 1 (8,2 mg) va hop chat 2 (7,6 mg).

Séac ky 10p mong cua cac phan doan con lai
van thé hién con nhiéu vét chat khac, diéu nay
cho thay thanh phan héa hoc cua khé tau kha da
dang, day ciing 1a dinh hudng dé tiép tuc khao sat
thanh phan héa hoc.

Trans-cinnamic acid (1): Chat bot vo dinh
hinh mau trang, tan trong dung mdi acetone.

Cucumegastigmane I (2): Dang sap tring, tan
trong dung moi acetone.

Betulinic acid (3): Chit bot vo dinh hinh mau
tring, tan trong dung moi chloroform.

Stigmast-4-ene-3-one (4): Chat bot v dinh
hinh mau tring, tan trong dung moi chloroform.

Hon hop stigmasterol (5) va p-sitosterol (6):
Chat bot v6 dinh hinh mau tring, tan trong dung
mdi chloroform.

Dir liéu phd cua cac chat dugc trinh bay trong
bang 1 va 2.

2.4. Thit nghiém hoat tinh wc ché a-
glucosidase

Phuong phap xac dinh hoat tinh tc ché a-
glucosidase dugc thuc hién trén dia 96 giéng.
Mau thtr dwoc pha lodng thanh mot ddy cac ndng
do 256,0; 51,2; 10,24 va 2,05 pg/ml hodc pha
lodng tiép voi mau c6 hoat tinh nho hon.
Acarbose dugc dung lam chat tham khdo. Cac
thanh phan phan ng bao gdm: Phosphate buffer
100 mM, pH 6,8, a-glucosidase 0,2 U/ml, mau
thr va p-nitrophenyl a-D-glucopyranoside 2,5
mM. O méu ddi ching, miu thir duoc thay bang
dém phan ung. Thi nghiém dugc u ¢ nhiét do
37°C. Sau 30 phit, phan tng dugc ding bing
Na,CO;. Bo hip thu cta phan tmg dugc xac dinh
trén may BIOTEK véi budc song 410 nm (A).
Kha ning trc ché a-glucosidase cia mau thir dugc
xac dinh bang cong thirc:

Do e ché (%) = [A(dbi chimg) -
thir)]/A(dbi ching) x 100%

ICso 12 ndng d6 chét tc ché 50% hoat dong
cia o-glucosidase, dwoc tinh bing phan mém
Tablecurve.

3. KET QUA VA THAO LUAN

3.1. Hop chit 1

Hop chat 1 duoc phén 1ap dudi dang bot vo
dinh hinh mau tring. Pho ESI-MS cuia hop chat 1
thé hién miii ion phan tir gia [M-H] v&i m/z 147,19
(gia tri tinh toan 1y thuyét cho CoHgO, 1 148,05).
Phé '"H-NMR (DMSO-dg, 500 MHz) thé hién mot
proton nhom hydroxy tai &y 12,35 (1H, s, H-1), hai
proton olefine ghép trans voi hing s6 ghép 16n tai
ou [7,59 (1H, d, 16,0 Hz, H-3), 6,52 (1H, d, 16,2
Hz, H-2)] va nam proton methine thom lién ké ctia
mdt vong benzene don thé tai &;[7,67-7,69 2H, m,
H-2', H-6"), 7,40-7,42 (3H, m, H-3', H-4', H-5")].
Phé *C-NMR (DMSO-ds, 125 MHz) thé hién tin
hi¢u cua mot carbon carbonyl tai & 169,6 (C-1), hai
carbon olefine tai & [143,9 (C-3), 119,2 (C-2)], m{t

A(mau
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carbon thom tir cip tai & 134,2 (C-1') va nim
carbon methine thom tai &-[130,2 (C-4"), 128,9 (C-3’,
C-5), 1282 (C-2', C-6))].

Céu trac hop chat 1 dugc dé nghi 1a frans-
cinnamic acid sau khi két hop so sanh véi két qua
nghién ctru ciia Luu va cs (2024) [12]. Hop chét
nay ciing da duoc béo céo tim thiy tir 14 khé tau
boi Lidyawati Auw va cs (2015) [13].

3.2. Hop chat 2

Hop chat 2 dugc phan lap duéi dang sap trang.
Ph6 ESI-MS ciia hop chét 2 thé hién miii ion phén
tr gia [M+H]" v&i m/z 241,31 (gia tri tinh toan ly
thuyét cho Ci3Hy04 13 240,10). Phé 'H-NMR
(Methanol-d,, 500 MHz) thé hién mot proton vinyl
tai oy 5,88 (1H, d, 1,0, H-4), hai proton olefine
ghép trans tai oy [5,91 (1H, dd, 15,5, 1,0 Hz, H-7),
5,79 (1H, dd, 15,5, 5,5 Hz, H-8)], mét nhom
oxymethine tai oy 4,20 (1H, m, H-9), hai proton
cua nhom oxymethylene tai oy [3,52 (1H, dd, 11,5,
5,0 Hz, H-10a), 3,47 (1H, dd, 11,0, 7,0 Hz, H-
10b)], mdt nhém methylene tai oy [2,50 (1H, d,
17,5 Hz, H-2a), 2,15 (1H, d, 17,0 Hz, H-2b)] va ba
nhom methyl tai oy [1,93 (3H, d, 1,5 Hz, H-13),
1,05 3H, s, H-11), 1,02 (3H, s, H-12)]. Phd “C-
NMR (Methanol-ds, 125 MHz) thé hién tin hiéu
cua 13 carbon trong d6 ¢c6 mot carbon carbonyl tai
& 201,3 (C-3), bén carbon olefinic tai & [167,3
(C-5), 132,6 (C 7) 132,5 (C-8), 127,2 (C-4)], mét
carbon tir cp gan oxygen tai oc 80,2 (C-6), méot
nhém methine gin oxygen tai & 73,6 (C-9), mot
nhém methylene gan oxygen tai & 67,3 (C-10),
mot nhom methylene tai o 50,7 (C-2), mdt carbon
ttr cap tai & 42,4 (C-1) va ba nhom methyl tai &
[24,5 (C-12), 23,4 (C-11), 19,6 (C-13)]. Két hop
khéi phd MS véi dir liéu phd NMR giap dé xuat
hop chét 2 ¢6 céu trac 14 cucumegastigmane I sau
khi so sanh voi két qua nghién ciru ciia Kai va cs
(2007) [14]. Cucumegastigmane I thudc khung
megastigmane, nhom hgp chat sesquiterpenoid.
Tuy rang hop chit (S)-dehydrovomifoliol ciing
thudc khung chit nay da dugc bao cao phan lap tir
14 khé tau boi Lidyawati Auw va cs (2015) [13],
nhung ddy 1a lan dau tién hop chat
cucumegastigmane I duoc tim thay tir trai khé tau.

3.3. Hop chit 3
Hop chat 3 Quqc phﬁn lap dudi dang b(f)t’ vO
dinh hinh mau trang. Phd ESI-MS cua hgp chat 3

thé hién mdi ion phan tir gia [M-H] véi m/
455,12 (gia tri tinh toan ly thuyét cho C30Hyg05 1a
456,36) cung voi 30 tin hiéu carbon trén phd *C-
NMR phu hop véi cong thitc phan tir cua 3 1a
C30Hys0;. Pho 'H-NMR (DMSO-d, 500 MHz)
thé hién hai tin hiéu cua proton olefine ciia nhoém
=CH, dau mach tai & [4,69 (1H, s, H-29a), 4,56
(1H, s, H-29b)], mot nhom methine gan oxygen
tai oy 2,96 (1H, m, H-3) va sau nhém methyl miii
don tai oy [1,64 (3H, s, H-30), 0,93 (3H, s, H-26),
0,87 (6H, s, H-23, H-27), 0,76 (3H, s, H-25), 0,65
(3H, s, H-24)]. Phé *C-NMR (DMSO-ds, 125
MHz) thé hién 30 tin hiéu cia mot hop chat
triterpenoid, trong d6 c6 mot carbon carbonyl cta
mot nhom acid tai oc 177,2 (C-28), hai carbon
olefine tai ¢ [150,3 (C-20), 106,9 (C-29)] 1a hai
carbon dédc trung cua triterpene c6 khung lupane,
mot nhém methine gin oxygen tai dc 76,8 (C-3).
Két hop phd 'H-NMR véi phé *C-NMR dé nghi
hop chét 3 ¢ ciu trac cia mot triterpene khung
lupan. Sau khi két hop so sanh véi két qua nghién
ctru cia Osman H. va cs (2021) [15], cau trac hop
chét 3 duoc dé nghi 1a betulinic acid. Cac bao cao
truéc day vé thanh phan hoa hoc 14 khé tau cho
thdy c6 sy hién dién cua triterpenoid nhu p-
amyrenone, f-amyrin, tuy nhién hop chat
betulinic acid lan diu tién dugc tim thdy trong
trai khé tau.

3.4. Hop chit 4

Hop chat 4 dugc phéan lap dudi dang bot vo
dinh hinh mau tring. Pho ESI-MS ciia hop chat 4
thé hién miii ion phan tir gia [M+H]" v&i m/
413,19 (gia trj tinh toan 1y thuyét cho CaoHugO 1a
412,37). Phé "H-NMR (DMSO-d, 500 MHz) thé
hién mot proton olefine tai &y 5,70 (1H, s, H-4)
va sau nhom methyl tai oy [1,16 (3H, s, H-19),
091 (3H, d, 6,5 Hz, H-21), 0,85 (3H, ¢, 7,5 Hz,
H-29), 0,84 (3H, d, 6,5 Hz, H-26), 0,81 (3H, d,
7,5 Hz, H-27), 0,70 (3H, s, H-18)]. Phé *C-NMR
(DMSO-dg, 125 MHz) thé hién 29 tin hiéu, trong
d6 c6 mot carbon carbonyl tai o¢ 199,7 (C-3), hai
carbon olefine tai oc[171,8 (C-5), 123,7 (C-4)] va
sau nhém methyl tai o [19,8 (C-26), 19,0 (C-27),
18,7 (C-21), 17,4 (C-19), 12,0 (C-18), 11,9 (C-
29)]. Két hop voi phé 'H-NMR véi phd C-
NMR dé nghi hop chat 4 13 mot steroid c6 mot
nhom C=0 va sau nhom methyl.
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Sau khi két hop so sanh voi két qua nghién
cuu cua Elvira. M. M. Gaspar va cs (1993) [16],
ciu trac hop chét 4 dugc dé nghi 13 stigmast-4-
ene-3-one. Hop chét nay ciing 1an dau tién dugc
béo cdo tim thay trong trai khé tau.

3.5. Hon hop chat5va 6

Hdn hop hop chit 5 va 6 dugc phan lap dudi
dang bdt vo dinh hinh mau tréng. Phd '"H-NMR
(DMSO0-d6, 500 MHz) cua hdn hop chit 5 va 6
xac nhan c6 sy hién dién cua 6 nhém methyl &
vung tu truong cao 0,67-1,00 ppm, trong do6 co6 3
tin hiéu miii d6i cua nhém methyl bac hai tai oy
0,92 (3H, d, 6,5 Hz, H-21), 0,83 (3H, d, 7,0 Hz,
H-26), 0,82 (3H, d, 6,5 Hz, H-27), mét tin hiéu
mili da ciia nhém methyl bac mot tai oy 0,85 (3H,
m, H-29) va hai tin hiéu miii don cua nhom
methyl béc ba tai dy 1,01 (3H, s, H-19), 0,69 (3H,
s, H-18). M6t tin hi€u ¢ oy 3,27 (1H, m, H-3) dic
trung cho tin hi¢u proton methine mang oxygen.
Ngoai ra, trén phé con xuét hién tin hiéu cua
proton olefine tai oy 5,26 (1H, m, H-6) cung vdi
hai miii d6i d6i voi tich phan 0,25H tai 5,21
(0,25H, dd, 15,5, 8,5 Hz, H-22a) va 5,06 (0,25H,
dd, 15,0, 8,5 Hz, H-22b) 1a nhiing tin hi¢u dac

0]
N oH
z
Trans-cinnamic acid (1)

1" 12 OH
7
\ S
o CHZ0H
O s 13

Cucumegastigmane | (2)

Stigmasterol (5)

trung cua stigmasterol va S-sitosterol gitip dé xuat
day 1a hdn hop ciia hai hop chat nay véi ti 16 1:4.

Phé "*C-NMR (DMSO-ds, 125 MHz) thé
hién 29 tin hiéu, trong d6 cé sy hién dién cua hai
carbon olefine tai oc[141,2 (C-5), 119,9 (C-6)] va
modt carbon hydroxymethine tai oc 69,8 (C-3).
Céc tin hi€u trén la nhitng tin hi¢u dac trung cua
steroid khung stigmastan.

Céu tric hop chét 5 va 6 dugc dé nghi 1a hdn
hop stigmasterol va f-sitosterol véi ti 1€ 1:4 sau
khi két hop so sanh vai két qua nghién ctru cua
Huyen va cs (2021) [17]. Hon hop chit nay ciing
dd duoc bdo cdo tim thdy tir 14 khé tau boi
Lidyawati Auw va cs (2015) [13].

3.6. Thit nghiém hoat tinh wc ché a-
glucosidase ciia cac hop chit phan lap

Céc hop chit phan 1ap tir cao chloroform cia
trai khé tau duoc khao sat hoat tinh (e ché a-
glucosidase. Gia tri ICso (Bang 3) cho thdy cac
hop chat déu c6 lidu ICs t6t hon hodc bang véi
chat chimg duong Acarbose, trong d6 hop chat 1
thé hién hoat tinh manh nhét vé&i ICsy 32,7 UM,
tiép theo d6 hop chat 2 va 3 thé hién hoat tinh
trung binh véi ICsp 89,4 va 95,6 uM.

Stigmast-4-ene-3-one (4)

[+Sitosterol (6)

Hinh 1. CAu tric hoa hoc hop chit 1-6
Biang 1. Dir liéu phé 1H-NMR (500 MHz) ciia hop chét 1-6

Vi tri 1° 2° 3? 4* 5° 6°
1,57 (m)
1 12,35 (s) 1,51
(dd, 11,5, 6.5)
2 16,52(d, 16,00 2,50 (d, 17,5) 1,43 (m)
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2,15 (d, 17,0)
3 17.59(d, 16,0)] 5,88 (d, 1,0) 2,96 (m) 3,27 (m) | 3.27 (m)
4 5,70 (s)
5 0,65 (m)
1,51 (m)
6 132 () 5,26 (m) | 5,26 (m)
1,43 (m)
7 5,91 (dd, 15,5, 1,0) 132 ()
8 5,79 (dd, 15,5, 5,5)
9 420 (m) 1,57 (m)
10 3,52 (dd, 11,5, 5,0)
3,47 (dd, 11,0, 7,0)
1 1,05 (s) 1,24 (br s)
1,57 (m)
12 1,02 (s) 099 (m)
13 1,93 (d, 1,5) 2,22 (m)
1,26 (m)
13 1,15 (m)
2,11 (d, 13,8,
16 8.,4)
1,36 (m)
18 1,52 (m) 0,69 (s) 0,69 (s) 0,67 (s)
19 2,96 (m) 1,16 (s) 1,01 (s) 1,01 (s)
0,91 (d, 0,92
21 1,36 (m) 6.5) (d, 6.0)
N 1,80 (dd, 6,5.,3,5) 521 (dd,
1,43 (m) 15,5, 8,5)
5.06 (dd,
23 0,87 (s) 15,0, 8.5)
24 0,65 (s)
25 0,76 (s)
0,84 0,83
26 093 5) d.65) | (d.7.0)
0,81 0,82
27 0.87(s) d.7.5 | (d65)
4,69 (s) 0,85
29 4,56 (5) 475 |8
30 1,64 (s)
2 |7.67-7,69(m)
3’ 7/40-7A42 (m)
4 [ 740-742 (m)
5 | 7,40-742 (m)
6 | 7,67-7,69(m)

Ghi chii’ “: DMSO-dg; °: Methanol-d,.
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Bing 2. Dit liéu phé “C-NMR (125 MHz) ciia hop chit 1-6

Vi tri 1? 2° 3? 4? 5 6°
1 169,6 42.4 39,5 35,7 37,3 36,7
2 119,2 50,7 27,1 33,9 28,9 29,2
3 143,9 201,3 76,8 199,7 71,8 69,8
4 127,2 40,1 123,7 39,8 39,5
5 167,3 55,4 171,8 141,2 141,2
6 80,2 18,9 33,0 119,9 119,9
7 132,6 33,9 32,1 31,7 31,2
8 132,5 40,2 35,7 31,9 31,2
9 73,6 49,9 53,9 50,2 49,6
10 67,3 38,2 38,6 36,7 36,2
11 23,4 20,4 21,0 21,1 20,4
12 245 25,1 39,6 423 38,3
13 19,6 38,5 42.4 41,9 41,7
14 42,0 56,0 56,9 56,2
15 31,7 242 244 23,5
16 31,2 28,2 28,3 27,7
17 55,4 56,0 56,0 55,4
18 48,5 12,0 193 11,3
19 49,9 17,4 12,1 19,0
20 150,3 36,1 40,5 35,4
21 30,1 18,7 21,1 18,7
22 37,6 33,9 137,5 33,3
23 28,1 26,1 128,8 25,5
24 17,9 45,9 51,3 452
25 15,9 29,2 31,9 28,7
26 15,7 20,0 21,2 18,8
27 15,7 19,0 19,9 19,7
28 177,2 23,1 254 22,6
29 109,6 11,9 12,3 11,5
30 18,9
i 134,2
2’ 128,2
3/ 128,9
4 130,2
5 128,9
6' 128,2

Ghi chii*: DMSO-dy; °: Methanol-d; “: DMSO-ds; °: Methanol-d,
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Bing 3. Hoat tinh e ché a-glucosidase
cuia cac hgp chat

Hop chit ICso (LM)

1 32,742,02

2 89,4+2,18

3 95,6+2,24

4 137,3+3,12

5+6 198,5+4,12
Acarbose 198,9+0,02

4. KET LUAN

Ba hop chit cucumegastigmane I (2),
betulinic acid (3) va stigmast-4-ene-3-one (4) lan
dau duoc bao cao phéan lap tir trai khé tau thu hai
tai tinh Tuyén Quang. Sau hop chit di phén lap
déu c6 céu trac twong dong trong cac nhom chat
dugc bao cao tr cac nhom nghién ctru khac trén
thé gi6i va trong nude. Ciu trac ciia sau hop chét
nay dugc xac dinh dya vao dir li€u khdi phé va
phd cong huong tir hat nhan NMR két hop so
sanh véi tai liéu tham khao. Két qua nghién ctru
s& mang lai nhimg hiéu biét mdi vé thanh phan
hoa hoc cling nhu dugc tinh cua loai khé tau
nham 1am tang gia tri tng dung cua loai nay vao
thuc té cude séng.
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CHEMICAL CONSTITUENTS ISOLATED FROM THE CHLOROFORM EXTRACT
OF Averrhoa bilimbi FRUITS

Nguyen Xuan Du', Nguyen Thi Hoa'

la . . .
SaiGon University

Abstract

The starfruit tree has the scientific name Averrhoa bilimbi, belonging to the Oxalidaceae family.
Studies on its traditional medicinal uses, such as treating coughs, boosting immunity, supporting fever
reduction, treating colds, and exhibiting antibacterial, anti-inflammatory, cytotoxic, and antioxidant
activities, show that Averrhoa bilimbi has high economic and pharmacological value. From chloroform
extract of Averrhoa bilimbi fruits, six compounds were isolated. The chemical structures were
determined by nuclear magnetic resonance (NMR) combined with mass spectrometry (MS) and by
comparison with reference materials. The six proposed compounds were frans-cinnamic acid (1),
cucumegastigmane I (2), betulinic acid (3), stigmast-4-ene-3-one (4) and a mixture of two substances

stigmasterol (5) and S-sitosterol (6).

Keywords: Khe tau, Averrhoa bilimbi, a-glucosidase.
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