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Mouc tiéu: Nghién ctru chiét xuit, phan 14p va xdc dinh ciu tric héa hoc mot
s6 hop chét tir 14 cAy khé (Averrhoa carambola L.) & Viét Nam. Phwong phdp
nghién ciru: Phuong phdp chiét xuét 12 ngdm lanh trong ethanol 96%. Phén 1ap
va tinh ché chét sach bang phuong phdp sic ky cot v6i cic dung moi hitu co
thich hop. Cau tric héa hoc duoc xdc dinh bang phwong phdp do phé 1D va 2D-
NMR. Két qud: Ba hop chét sach da duoc xdc dinh tir 14 khé bao gom: 1-O-
linolenoyl-2—O-linoleoyl-3-O—3—D-galactopyranosyl-rac—glycerol (1), 6”-O-
(icosa-97,12”—dienoyl)—pf—D—glucosyl—p—sitosterol (2), Carambolaside Q (3).
Trong d6, hop chét 1, 2 1an dau tién duoc phén 1ap tir cdy khé va hop chat 3 1an
dau tién duoc phan 1ap tir 14 khé. Két lugn: Két qua nghién ctru da gép phan xay
dung dit liéu vé thanh phan héa hoc cua 14 khé; tir d6, gitp dinh hudng cho céc
nghién ctru vé tic dung dugc 1y ctia 14 loai cy nay.
Tir khéa: Averrhoa carambola L.; Li cdy khé; Carambolaside Q; p-galactosyl
diglycerid; Acylglucosyl sterol.

STUDY ON CHEMICAL COMPOSITIONS OF STAR FRUIT LEAVES
(Averrhoa carambola L.)

Abstract

Objectives: To extract, isolate, and determine the chemical structure of some
components from star fruit leaves (Averrhoa carambola L1.) in Vietnam.
Methods: Star fruit leaves were extracted using the cold percolation method in
ethanol 96%. Pure compounds were isolated using the column chromatography
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method with suitable organic solvents. The chemical structure was determined by
1D and 2D-NMR spectra. Results: Three known compounds were identified
from star fruit leaves including 1-O-linolenoyl-2—-O-linoleoyl-3-O—3-D-
galactopyranosyl-rac—glycerol (1), 6”-0—(icosa—9”,12”—dienoyl)-p-D-
glucosyl-B-sitosterol (2), Carambolaside Q (3). In which, compounds 1 and 2
were isolated for the first time from the star fruit species and compound 3 was
isolated for the first time from star fruit leaves. Conclusion: The results of this
study have contributed to data on the chemical compositions of star fruit leaves;
thereby, guiding studies on the pharmacological effects of leaves of this species.

Keywords: Averrhoa carambola L.; Star fruit leaves; Carambolasid Q;

B-galactosyl diglycerid; Acylglucosyl sterol.

PAT VAN PE

Cay khé (Averrhoa carambola L.)
thudc ho Chua me dt (Oxalidaceae) 12
loai cdy thich nghi vé1 vung khi hau
néng va am cua vung nhi¢t doi hoac
can nhiét doi, duoc tréng chu yéu & An
Do va Pong Nam A. O Viét Nam, c6 2
loai thu¢c ho nay
carambola L. va Averrhoa bilimbi L.

la Averrhoa

phan bd & moi vung mién dic biét &
viing ndéng thén. Cay khé khong chi 1a
mdt loai cay an qua ma con dugc biét
la cay c6 gid tri dugc liéu cao. Trong
dan gian, 14 cua loai cay nay thuong
dugc sir dung trong cédc bai thuée dan
gian chita bénh nhu: Mé day, man
ngtra, mun nhot, cam néng... [1]. Cac
nghién ctru trén thé gidi da cho thiy 14
khé c¢6 chia cic nhém chit nhu:
flavonoid [3], phenolic, sterol [2]...
Tac dung sinh hoc cua cao chiét va cac
hop chét tinh khiét tir 14 cAy khé bao
gém: Ha duong huyét [3], chong viém

[2], ha huyét 4p, chdng ting lipid mdu
[4], chéng oxy hoéa [6], chéng nam
Candida albicans [7]...Tuy nhién, céc
nghién ctru trong nudc vé thanh phan
hoa hoc va tadc dung sinh hoc cua loai
nay con han ché. Ching t6i tién hanh
nghién ctru nay nham: Chiét xudt, phan
ldp va xdc dinh cdu triic héa hoc cia
mét s6 thanh phan héa hoc tir ld cdy
khé. Két qua nghién ciru gép phan xay
dung dir li¢u vé thanh phén hoéa hoc; tur
do, gidp dinh hudng cho cdc nghién
clru vé tc dung sinh hoc cua 14 cua
loai nay ¢ Viét Nam.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

* Poi twong nghién ciru:

Mau nghién ctu l1a 14 ciy khé
(Averrhoa carambola L.) duoc thu hai
vao thang 7 ndm 2021 tai xa Hoang Pong,
huyén Hodng Héa, tinh Thanh Héa.
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Duoc liéu sau khi thu héi rira sach phoi
kho va bao quan trong tdi nilon dé noi
kho rdo. Mau nghién ctru (AC-01) duogc
Iuu tai B mon KV thuat Héa dugc va
Chiét xuét, Khoa Cong nghé Héa duoc,
Truong Dai hoc Dugc Ha Noi.

* Dung moi va thiét bi thi nghiém.:

Cic dung méi diing trong chiét xuat
va phan 14p bao gdm: n-hexan,
diclomethan, ethyl acetat, methanol,
aceton, ethanol, dat tiéu chuén nha san
Xuat (ghi chinh x4c, dat ti€u chuin AR
hay dung mdi cong nghi¢p, nudc san
xudt). Sic ky 16p mong duoc thuc hién
trén ban mong Silica gel 60 F254
(Merck). Cdc chat hép phu st dung
trong sic ky cot: Silica gel (0,063 -
0,200mm (Merck) (kiém tra lai c¢& hat
st dung, c& trinh bay la loai to),
Whitehouse Station (NJ), sephadex LH
- 20 (Amersham Biosciences, Uppsala,
Sweden). Thiét bi chiét ngdm kiét
dugc litu. M4y cit quay chin khong
BUCHI Toledo AB204S (Thuy S¥).
Pho khéi lwong phun mu dién tir (ESI-
MS) do trén mdy MicroQ-TOF III
mass spectrometer (Bruker Daltonics,
255748 Germany). Phd cong huong tir
hat nhan do trén mdy Bruker Avance
NEO 600 MHz (Bruker, Germany).

* Pia diém va thoi gian nghién ciru:

Nghién ctru tién hanh tai B6 mon
K¥ thuat Héa duoc va Chiét xuat; tir
thang 01 - 5/2022.
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2. Phwong phap nghién ciu

* Phuwrong phdp chiét xudt:

St dung phuong phdp ngam lanh
3 lan v6i dung mdi EtOH 96% cat thu
hoi dung mai thu 1ay cin chiét. Sau do,
phan tén cin chiét vao nudc roi chiét
lan luot v6i cdc dung mdi c¢6 do phan
cuc tang din: n-hexan, CH2CI2,
EtOAc céc phan doan dich chiét thu
dugc dem ¢ 1dy cin

* Phdn ldp cdu triic phdn tir ciia
hop chat héa hoc:

Str dung phuong phdp sic ky cot véi
pha tinh 1a silica gel va sephadex LH-
20 d¢ phan 1ap céc hop chat sach.
Trudc khi tién hanh phan 1ap, khao sat
phan doan bang sic ky 16p mong voi
cic hé dung méi khic nhau dé lwa
chon pha dong.

* Xdc dinh cdu triic phdn tir ciia hop
chat dwoc phan ldp:

Xéc dinh cdu tric cdc hop chat phan
1ap dugc dya trén Kkét qua phan tich
phd cong hudng tir hat nhan mot chiéu
(NMR), phé) cong huong tor hat nhan
hai chiéu (HMBC, HSQC) va so sdnh
v6i cdc dir liéu phd da duoc cong bd
trude do.

KET QUA NGHIEN CUU
1. Chiét xuit va phan lap
La cay khé sau khi thu hoach duoc

rira sach, say kho, nghién nho. Ly 1kg
bot duoc liéu chiét voi ethanol 96%
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bang phuong phép ngam lanh véi ty 1
DL/DM = 1/6. Céch 24 gio thu dich
chiét 1 1an, chiét 3 1an, sau d6 loc dich
bang bong, thu dich chiét. Tién hanh
¢ dich chiét dudi dp suit giam cho
dén khi thu dugc can (130g). Phan tén
cén chiét ethanol trong nudc theo ty 1&
can:nude 12 1:10 (g/mL), sau d6 chiét
long - 1ong v6i cac dung moi hitu co ¢
d6 phan cyc ting dan 13 n-hexan,
CH,Cl,, EtOAc vdi ty 1€ dung moi hitu
co/mude 1a 1:1. M&i dung mdi chiét
nhiéu 1an cho dén khi 16p dung moi
khong mau, gop cdc dich chiét va cat
thu hdi dung méi dudi dp suit giam,
thu dwugc 50g can chiét n-hexan, 35g
can chiét CH,Cl,, 15g cin chiét EtOAc
va pha nudc.

Tu cian chiét n-hexan (50g), thyc
hién sic ky cot v6i chat hap phu silica
gel, dung moi rira gidi 1a n-hexan:ethyl
acetat (100% n-hexan, 20:1, 15:1, 10:1,
5:1, 3:1, 100% ethyl acetat) thu dugc 7
phan doan nhoé (H1 - H7). Tu phan
doan H6, tiép tuc phan 1ap qua cot sic
ky silica gel, dung moi rua giai la n-
hexan:aceton (2:1) thu dugc 6 phan
doan (H6.1 - H6.6). Kiém tra bz‘?lng sdc
ky 16p méng, phan doan H6.2 va H6.3
dugc gop chung (0,63g) va tién hanh
tinh ché qua cot sic ky silica gel, rira
gidi voi hé dung moi n-hexan:ethyl
acetat:methanol (1:1:0,1) thu dugc hop
chét 1 (20mg). Phan doan H6.4 (0,8g)
tinh ché qua cot sic ky silica gel, rira

gidi voi hé dung moi n-hexan:ethyl
acetat:methanol (2:1:0,1) thu dugc hop
chét 2 (40mg).

Tr cin chiét EtOAc (15 g) duoc
phan 1ap bang phuong phdp sic ky cot
v6i chat hap phu 1a Sephadex LH-20,
rua giai voi hé dung mdéi EtOH-H,O
(1:1) thu duogc 4 phan doan AC1 - AC4
(Nén ding ky hiéu E dé tuong g véi
H ¢ trén). Phan doan AC1 (900mg)
duoc tiép tuc phan 1ap bang sic ky cot
silica gel pha thuong véi dung moi rira
giai la CH,Cl,:MeOH:H,0 (5:1:0,1) thu
duoc 6 phan doan nho tr AC1.1 - AC1.6.
Phan doan AC3 (1,5g) dugc phan tach
bang sic ky cot silica gel, dung moi
rua gidi  la  CH,Cl,:MeOH:H,0
(3:1:0,1) thu dugc 5 phan doan nho
AC3.1 - AC3.5. Tu phan doan AC3.3
(400mg) tinh ché tiép bang chat hap
phu silica gel, dung moéi rira giai
EtOAc:aceton (1:1,5) thu dugc hop
chat 3 (40mg).

2. X4c dinh céu tric héa hoc cic
hop chat

Tir cao chiét ethanol cua 14 khé, s
dung phuong phdp sic ky cot va sic ky
16p mong, 2 hop chat di dugc phan lap
tir phan doan n-hexan va 1 hop chat da
duoc phan 1ap tr phan doan etyl acetat.
CAu tric héa hoc cta cdc hop chat
phan 1ap dugc da duoc xdc dinh dua
trén cdc phan tich dir liéu pho cong
huong tir hat nhan 1 chiéu va 2 chiéu
va duoc thé hién trén hinh 1.

219



TAP CHI Y DUQC HQC QUAN SU - SO CHUYEN BE DUQC HQC NAM 2023

1-O-linolenoyl-2—-O-linoleoyl-3—
O—p-D—galactopyranosyl-rac—glycerol
(1): dang dau mau vang nhat; "H-NMR
(CDCl;, 600MHz) dy: Glycerol: [4,10
(H-1a), 4,38 (H-1b), 5,30 (H-2), 3,68
(H-3a), 3,97 (H-3b)], Galc: [4,22 (d, J
= 7,8 Hz, H-1"), 3,62 (H-2"), 3,61 (H-
3", 3,98 (H-4"), 3,51 (H-5), 3,99 (H-
6"], acid mach dai: 2,31 (H-2", H-2"",
1,61 (H-3", H-3""), 1,29 (H-4", H-4"" -
H-7", H-7", H-15", H-16" - H-17"),
2,04 (H-8", H-8", H-14", H-14", H-
17", 2,80 (H-11", H-11", H-14""),
5,31-5,40 (H-9", H-9"", H-10", H-10"",
H-12", H-12", H-13", H-13"", H-15"",
H-16""), 0,88 (3H, t, J = 7,8 Hz, H-
18"), 0,98 (3H, t, J = 7,8 Hz, H-18");
C-NMR (CDCl;, 150MHz) dc: 62,26
(C-1), 70,06 (C-2), 6791 (C-3),
103,61(C-1"), 71,66 (C-2"), 73,12 (C-
37, 68,37 (C-4), 76,81 (C-5"), 62,20
(C-6"), 173,51(C-1", C-1""), 34,30 (C-
2", C-2'"), 25,54 (C-3", C-3""), 22,70 -
31,94 (C-4", C-4" - C-7",C-7", C-15",
C-16" - C-17"), 27,22 (C-8", C-8", C-
14", C-14", C-17"), 25,54, 25,63 (C-
11", C-11"", C-14"), 127,13, 127,78,
128,25, 128,32, 130,23, 131,98 (C-9",
c-9", C-10", C-10"", C-12", C-12", C-
13", C-13"", C-15"", C-16""), 14, 12, 14,
28 (C-18", C-18").

Hop chat 1 thu duoc dang diu mau
vang nhat, tan trong cloroform. Trén
sic ky 16p mong, sau khi nhing dung
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dich H,SO, va ho néng thiy hop chat
nay c6 mau do niu. Trén phd ESI-MS
cho pick ion phan tor [M+H]" tai m/z =
777,4337 (theo tinh todn cho cong thirc
C4sH77049 12 777,5517) xac dinh cong
thirc phan tir cta 1 1 C4sHz60,0. Phd 'H-
NMR cho thiy 2 tin hi¢u nhém methyl &
on: 0,88 (3H, t, J = 7,8 Hz), 0,98 (3H, t,
J = 7,8 Hz), 1 nhom oxymethin cua
glycerol ¢ Jy 3,97, 6 tin hi€u proton cua
3 cap olefin & dy tir 5,31 dén 5,40, tin
hiéu cong huong
methylen trong vung trudng cao ¢ dy tur
1,29 dén 2,80, tin hi¢u proton gén vo1
carbon allylic & dy 2,04. Ngoai ra, trén
phé "H-NMR con c6 tin hiéu proton
anomeric cua 1 géc duong ¢ oy 4,22 (d,
J =178 Hz, 1H, H-1'), véi gid tri hang sb
twong tic J = 7,8 Hz xac dinh c4u hinh
cua duong 6 C-1".

Ph6 "C-NMR cho thay tin hiéu cua
27 nguyén tir C trong dé: 3 nbi doi ¢ dc
127,13;  127,78; 128,25; 128,32;
130,23; 131,98; nhém carbonyl este &
oc 173,51; 2 nhém methyl & oc 14,12,
14,28, 1 nhém o—methylen & oc 34,30,
1 nhém B-methylen & dc 25,54. 6 tin
hi¢u carbon don vi duong xuét hién &
oc 103,61 (C-1’), 71,66 (C-2), 73,12
(C-3"), 68,38 (C-4’), 76,81 (C-5°),
62,20 (C-6°). bo chuyén dich héa hoc
tuong ddi thap ctia cdc tin hiéu nay goi
y su c6 mat cua don vi duong
galactose. PO dich chuyén héa hoc
twong dbi thap ciia tin higu carbon C-1

cia cac nhém
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(62,26) cho phép du doan don vi
duong gan vao ¢ vi tri C-1. Ngoai ra,
phé PC-NMR cdn cho thiy cho thy
c6 mat 2 lién két este véi acid tai Jc
70,06, 67,91. Tu vi¢c phan tich trén

cling v6i sy phtt hop vé s liéu pho tai
cdc vi tri tuong Ung so véi tai liéu
tham khao [8] c¢6 thé két luan hop chét
1 1a 1-O-linolenoyl-2—O-linoleoyl-3—
O—p-D- galactopyranosyl-rac—glycerol.

20"

Hinh 1. Ciu tric héa hoc céc hop chét phan lap duoc tir 14 khé.

6”—0O—(icosa—9",12"—dienoyl)—p—
D-glucosyl—p—sitosterol (2): dang dau
mau vang nhat; 'H-NMR (CDCls,
600MHz) oy: 1,06 (H-1a), 1,86 (H-1b),
1,43 (H-2a), 1,21 (H-2b), 3,53 (1H, d,
H-3), 1,18 (H-4a), 2,00 (H-4b), 5,35
(1H, d, H-6), 1,96 (H-7), 1,99 (H-8),
0,92 (H-9), 1,46 (H-1la), 1,48 (H-
11b), 1,17 (H-12a), 2,00 (H-12b), 0,98
(H-14), 1,06 (H-15a), 1,57 (H-15b),
1,27 (H-16a), 1,85 (H-16b), 1,07 (H-
17), 0,68 (3H, d, H-18), 0,93 (3H, d,
H-19), 0,93 (3H, d, J = 6.0 Hz, H-21),

0,99 (H-22a), 1,30 (H-22b), 1,16 (H-
23), 0,92 (H-24), 1,66 (H-25), 0,99
(3H, H-26), 0,84 (3H, H-27), 1,21 (H-
28), 0,85 (3H, H-29), 4,37 (1H, d, J =
7.8 Hz, H-1"), 3,47 (1H, d, J = 3,6 Hz,
H-2'), 3,54 (1H, H-3"), 3,37 (1H, H-4"),
3,36 (1H, H-5"), 4,33 (2H, H-6'), 2,33
(H-2"), 1,60 (H-3"), 1,26 (H-4" -H-7",
H-15" -H-18"), 1,85 (4H, H-8", H-14"),
5,36 (4H, H-9", 10", 12", 13"), 2,04 (H-
117, 1,26 (H-19"), 0,92 (H-20"); *C-
NMR (CDCls, 150MHz) ¢: 37,31 (C-
1), 31,89 (C-2), 79,73 (C-3), 39,80 (C-
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4), 140,36 (C-5), 122,10 (C-6), 31,95
(C-7), 31,95 (C-8), 50,19 (C-9), 36,19
(C-10), 21,10 (C-11), 38,93 (C-12),
42,35 (C-13), 56,79 (C-14), 24,32 (C-
15), 28,26 (C-16), 56,18 (C-17), 11,87
(C-18), 19,04 (C-19), 36,72 (C-20),
18,80 (C-21), 33,97 (C-22), 26,19 (C-
23), 45,84 (C-24), 29,17 (C-25), 19,38
(C-26), 19,82 (C-27), 23,08 (C-28),
11,98 (C-29), 101,26 (C-1"), 73,79 (C-
2", 76,19 (C-3"), 70,37 (C-4"), 73,46
(C-5"), 63,53 (C-6"), 174,39 (C-1"),
34,30 (C-2"), 25,00 (C-3"), 29,40-
34,00 (C-4" -C-7", C-15" -C-18"),
28,26, 28,26 (C-8", C-14"), 128,25,
128,32, 130,24, 131,29 (C-9", 10", 12",
13"), 27,25 (C-11"), 22,71 (C-19"),
14,13 (C-20").

Hop chit 2 thu duoc dang v dinh
hinh mau vang nhat,
cloroform. Trén sic ky 16p mong, sau
khi nhing dung dich H,SO, va ho
néng thdy hop chit nay c6 mau hong
tim. Trén phé 'H-NMR thu nhan tin
hi¢u proton cia 7 nhém methyl tai oy
0,68 (3H, H-18), 0,93 (3H, H-19), 0,93
(3H, d, J = 6,0Hz, H-21), 0,99 (3H, H-
26), 0,84 (3H, H-27), 0,85 (3H, H-29),
0,92 (3H, H-20"); 3 nhoém olefin tai oy
5,35 (1H, H-6), 5,36 (4H, H-9”, 107,
127, 13”). Tin hi¢éu nhém oxymethin
tai oy 3,53 (1H, H-3); 6 tin hi€u don vi
duong glucose xuét hién tai oy 4,37
(1H, d, J =7,8Hz, H-1"), 3,47 (1H, d, J
= 3,6Hz, H-2"), 3,54 (1H, H-3"), 3,37

tan trong
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(1H, H-4"), 3,36 (1H, H-5"), 4,33 (2H,
H-6") trong d6 c6 tin hi€u proton cua
anomer ¢ oy 4,37 (1H, d, J = 7,8Hz, H-
1'), voi gid tri J = 7,8Hz xé4c dinh ciu
hinh B cua duong.

Tir dit liéu "C-NMR, cho thiy hop
chat trén 12 mot glucosid steroid 29C
c6 tin hiéu dic trung cua lién két
olefinic c6 d0 dich chuyén tai oc
140,36 (C-5), 122,10 (C-6) voi mot
don vi hexose [dc 101,26 (C-1"), 73,79
(C-2"), 76,19 (C-3"), 70,37 (C-4"), 73,46
(C-5"), 63,53 (C-6")] va mot chudi béo
dai khong bdo hoa. C-NMR con chi
ra sy hi¢n di€n cia mot carbonyl este ¢
dc 174,39, mot chudi béo dai véi hai
lién két doi C=C ¢ Jc 128,25, 128,32,
130,24, 131,29, mot nhom oxymethin
0 dc 79,73 (C-3); 7 nhém methyl & dc
11,87 (C-18), 19,04 (C-19), 18,80 (C-
21), 19,38 (C-26), 19,82 (C-27), 11,98
(C-29), 14,13 (C-20”). Ngoai ra, su
dich chuyén vé phia truong thip cua
C-6" va su dich chuyén vé phia trudng
cao cua C-5° cua glucose du dodn
chudi béo dugc gin voi C-6” thong qua
lién két este.

Nhéan dién trén dugc khéng dinh
thong qua phan tich phé 2 chiéu HSQC
va HMBC. HMBC thé hién céc tuong
tdc cuia proton voi carbon ké bén. Dé
xdc dinh chinh xdc d6 dich chuyén hoa
hoc twong tng cua carbon va proton
chiing t6i da do phd HSQC. Vi tri ciia
duong ¢ C-3 xac dinh thong qua twong
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tic HMBC cua H-1' — C-3; lién két
este gitra C-6' va C-1"" dugc xdc dinh
vao tuong tic HMBC cua H-6' — C-
1”". Ngoai ra phd HMBC con chi ra vi
tri lién két d6i & mach béo khong bio
hoa dya vao twong tac cua H-9”, H-10”
— C-7", C-8 ", C-11 ", C-12" va cua
H-12"; H-13" — C-10", C-11", C-14",
C-15". Tir viéc phan tich phd va dya
vao tai liéu [10] d3 cong bd c6 thé
khang dinh 2 12 6”-O—(icosa-9”,12"—
dienoyl)—p—D-glucosyl—p-sitosterol.
Carambolasid Q (3): Chét rin vo
dinh hinh mau vang nhat; 'H-NMR
(CD;0D, 600MHz) dy: 6,92 (2H; br s;
H-2; H-6), 6,65 (2H; d; J = 7,2Hz; H-
3; H-5), 2,77 (H-7a), 1,34 (H-7b), 3,38
(H-8a), 3,10 (H-8b), 6,19 (s, H-5"),
5,09 (H-1""), 5,53 (H-2"), 3.85 (H-3",
H-5"), 3,80 (H-4"), 1,35 (3H; br s; H-
6", 7,40 (2H; d; J = 8,4Hz; H-2""; H-
6'"), 6,84 (2H; d; J = 8,4Hz; H-3""; H-
5", 7,48 (1H; d; J = 16,2Hz; H-7'");
6,1 (1H; d; J = 16,2Hz; H-8'"), 5,76
(1H; s; H-A)), 4,19 (H-A»); 4,12 (H-Ay),
3,97 (H-Ay), 3,80 (H-Agy), 3,65 (H-Agp),
397 (H-F)), 3.4 (H-F, 4), 3,25 (H-F;3),
2,91 (H-Fs), 0,85 (3H; br s; H-F¢). °C-
NMR (CD;0D, 150MHz) o¢: 134,0 (C-
1), 1304 (C-2, 6), 116,3 (C-3, 5), 156,6
(C-4), 30,3 (C-7), 47,5 (C-8), 206,2 (C-
9), 105,7 (C-1"), 165,0 (C-2"), 105,7 (C-
3", 165,0 (C-4"), 96,0 (C-5"), 161,5 (C-
6"), 73,9 (C-1"), 73,0 (C-2"), 74,5 (C-3"),
73,3 (C4"), 76,8 (C-5"), 17,2 (C-6"),
127,2 (C-1"), 131,2 (C-2", 6'"), 116,9

(C-3",5™), 161,2 (C-4'"), 146,3 (C-7"),
115,3 (C-8"), 167,5 (C-9"), 107,1 (C-
A)), 92,8 (C-Ay), 76,3, (C-Aj) 84,5 (C-
Ay), 62,0 (C-As), 105,5 (C-Fy), 72,2 (C-
F,), 74,8 (C-F3), 72,8 (C-Fy), 71,8 (C-
Fs), 16,9 (C-Fy).

Hop chét 3 12 chét rén v6 dinh hinh
mau vang. Trén phd 'H-NMR xuét
hién tin hi€u cua 2 hé tuong tdc spin
A,B, cua vong benzen tai Jdy [6,92
(2H; br s; H-2; H-6), 6,65 (2H; d; J =
7,2Hz; H-3; H-5)]; [7,40 (2H; d; J =
8,4Hz; H-2""; H-6"")’ 6,84 (2H; d; J =
8,4Hz; H-3""; H-5"")] goi y cho sy c6
mat cua 2 vong benzen thé & vi tri
para; mot tin hiéu singlet cua proton
thom tai oy 6,19 (1H; s; H-5"). Ngoai
ra, phat hi¢n 2 proton olefine tai Jy
7,48 (1H; d; J = 16,2 Hz; H-7"); 6,1
(1H; d; J = 16,2 Hz; H-8'") voi gia tri J
= 16,2 Hz chung to lién két dbi c6 cau
hinh rans. Su xuit hién cua 3 proton
anomer tai oy 3,97 (H-F)); 5,09 (H-17);
5,76 (1H; s; H-A;) va cdac tin hiéu cua
proton carbinol tai dy ndm trong khoang
2,91-5,53 ppm va 2 tin hi¢u cta 2 nhém
CH; tai oy 1,35 (3H; br s; H-6""); 0,85
(3H; br s; H-F6) tir d6 goi ¥ cho su ton
tai ctia 3 phan tir duong bao gom 1 gbe
a-arabinofuranosyl va 2 gdoc B-fucosyl
trong ciu triic ctia phan tu.

Trén phd "C-NMR phit hién céc tin
hiéu C tai d¢c: 206,2; 167,5; 165,0;
161,2; 156,6; 146,3; 133,97; 131,2;
130,4; 127,2; 116,9; 116,3; 115,3;
107,1; 105,7; 105,5; 96,0; 93,0; 92,8;
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84,48; 76,8; 76,3; 74,8; 73,5; 72,98;
72,76, 72,2; 71,8; 62,0; 47,5; 30,3;
17,2; 16,9. Két hop véi phan tich pho 2
chiéu HSQC, HMBC cho thiy sy ¢6 mat
cua aglycon phloretin thong qua céc
twong tic duoc thé hién trén phd HMBC
nhu cua proton H-8 (2H, &y 3.,38; 3,10)
voi carbon C-1 (8¢ 134,0); carbon C-9
(0c 206,2) va C-1" (8¢ 105,7); proton H-
7 (2H, 6y 2,77; 1,34) v6i carbon C-9 (6¢
206,2), C-8 (0c 47,5), C-1 (8¢ 134,0), C-
2 (8¢ 130,4), C-6 (8¢ 130,4); proton H-2
Oy 6,92) va proton H-6 (dy 6,92) voi
carbon C-4 (&¢ 156,6); proton H-3 (o4
6,65) va proton H-5 (6y 6,65) vdi carbon
C-1 (8¢ 134,0).

Trén phd twong tic hai chiéu HMBC
phat hién dugc sy ¢c6 mat cua mach p-
coumaroyl thdong qua cdc tuong tic
nhu cua proton H-7" (6y 7.,48) va
proton H-8"" (84 6,1) véi carbon C-9"
(0c 167,5); proton H-8" (6y 6,1) voi
carbon C-1" (8¢ 127,2); proton H7""
Oy 7,48) voi carbon C-2'" (d¢ 131,2)
va carbon C-6" (8¢ 131,2); tuong tac
dac trung cta vong benzen nhu cua
carbon c6 oc 6,84 (C-3", C-5"") voi
carbon ¢6 o¢ 127,2 (C-1"); tuong tic
cua carbon cé o¢c 131,2 (C-2"", C-6"")
voi carbon C-4"" (&¢ 161,2). Vi tri cua
3 gbc duong ciing duoc thé hién rd
rang thong qua phan tich tin hiéu tu
phd 2 chiéu HMBC. Mot gbc duong -
fucosyl (A) lién két v6i phan aglycon
phloretin qua lién két C-glycosid tai vi
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tri C-3'thé hién qua tuwong tic ciia H-
1”7 (®g 5,09) v6i carbon C-3° (dc
105,7), carbon C-2" (8¢ 165,0), carbon
C-4" (3¢ 165,0). Pong thoi mach p-
coumaryl duoc phat hién 12 lién két voi
phan tir duong A tai vi tri C-2"" duya
vao tuong tic trén phdo HMBC cua H-
2" (dy 5,53, br s) voi carbon C-9" (5¢
167,5). Goc dudng o-arabinofuranosyl
cling lién két voi aglycon phloretin
thong qua lién két ether tai vi tri C-6'
véi tuong tac cua H-A; (0y 5,76 s) voi
C-6" (3¢ 161,7). Goc duong B-fucosyl
(B) con lai duoc xdc dinh lién két véi
phan tr duong a-arabinofuranosyl tai
vi tri C-A, thdong qua tuong tic trén
phé HMBC ciia H-A, (8 4,19 br s) voi
C-F; (6c 105,5) va tuong tac cua H-F,
Oy 3,97 d) voi C-A; (8¢ 92,8). Tur céac
phan tich dit liéu phd thu duge va so
sanh vdéi tai liéu tham khao, hop chat 3
¢ tén la carambolasid Q [9].

BAN LUAN

Hop chit 1-O-linolenoyl-2-O-
linoleoyl-3-O—3—D-galactopyranosyl—
rac—glycerol (1) 1a modt hop chat p-
galactosyl diglycerid va da phan lap
duoc tir mot sd loai nhu: Clinacanthus
nutans, Panax ginseng [5] va 1a lan
dau tién duoc phan 1ap tir cdy khé. Hop
chat 1 da duoc nghién ctu vé mot sb
tdc dung sinh hoc thu vi nhu: Téc dung
rc ché vi rit Herpes typ HSV-1 va
HSV-2 véi % tic ché tuong dbi cao lan
luot 1a 100 £ 0 (%) va 90 £ 2 (%)
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(6 ndng d6 thir nghiém bao nhiéu?) [8],
tic dung khiang viém thong qua hoat
dong trc ché san xuat NO trong té bao
RAW264.7 dugc kich thich bang LPS
voi ICsp = 8,0 £ 0,9mM, tic dung
chéng ung thu bang céch giam biéu hién
ARN thong tin  (mARN) cua
interleukin — 1 (IL — 1), IL — 6 va
yéu t6 hoai tr khdi u — a trong té bao
dai thuc bao do LPS gy ra véi su uc
ché manh mé hoat dong cia mARN [5].
6”"—0O—(icosa—9",12"—dienoyl)—p—
D—glucosyl—pB-sitosterol (2) 1la 1 hop
chét acylglucosyl sterol da timg dugc
phan 1ap tr mot sd loai khic nhu
Livistona chinensis [10], Horseradish,...
Nhung nghién ctru nay 1a lan dau tién
phan 1ap dwoc hop chat nay tir 14 khé
noéi riéng va cac bd phan khic nhau cua
ciy khé néi chung. Tdc dung sinh hoc
chinh cua hop chéit 2 da dugc nghién
ctru trén thé gidi 1a hoat dong chdng
tang sinh manh té bao khdi u & ngudi
(K562, HepG2, HL - 60, CNE - 1) v6i
ICs lan luot 12,77 + 0,93; 24,76 + 1,63;
17,14 £ 1,13 va 17,65 + 1,05 [10].

Carambolasid Q (3) tén theo danh
phdp la phloretin 3'-C-[(2-O-trans-p-
coumaroyl)-B-D-fucopyranosyl]
-6'-O-B-D-fucopyranosyl-(1—2)-a
Larabifuranoside, la mot hop chat
thuoc nhém dihydrochalcon C-glycosid.
Trudc day carambolasid Q da tirng duoc
chiét xudt tir qua khé, tuy nhién ddy 1a
lan dau tién phan lap duoc hop chét

nay trong 14 khé. Trén thé gidi, cic
nghién ctru vé tic dung sinh hoc cua
hop chit 3 rat han ché. Cho dén nay,
hop chét nay méi chi dugc nghién ctru
vé tic dung chdng oxy héa thong qua
tac dung bat giit géc tu do DPPH,
ABTS va tic dung khir sit (FRAP) véi
gid tri nong d6 we ché ICs, twong tng
la: > 100uM; 2,7uM va 0,2 mmol/g,
khi so sdnh voi chét tham khdo 1a L-
ascorbic acid véi gid tri IC5, tuong ing
la: 39,5 £ 0,5uM; 10,5 £ 0,1uM va
11,3 + 0,1 mmol/g. Két qua nay cho
thy hop chét 3 c6 tac dung bat giir gdc
tv do ABTS va khir sit (FRAP) rét
manh, twong tu nhu cic hop chat cung
ciu tric phloretin C-glycosid khéc nhu
carambolasid M, N, O, P [9]. Bén canh
d6 tic dung tc ché enzym lipase cua
tuyén tuy ctia hop chit nay ciing da duoc
cong bd. O hai mirc liéu thir nghiém la
50 va 100 uM cho két qua trc ché
twong ung dat 27,3 £ 0,2uM va 51,7 £
0,0uM va gid tri ICsq 12 99,6 + 6,1uM,
cao hon rat nhiéu do véi chat tham
khio orlistat, mot thudc phong ngira
béo phi, voi gid tri ICsy1a 1,6 £ 0,1uM.
Nghién ctru nay cho thdy hop chét 3
cho tic dung tc ché enzym lipase yéu.
Nhan thdy cdc hop chat duoc phan
lap tir 14 khé chwa duoc nghién ctu
nhiéu vé hoat tinh sinh hoc, do d6, can
c6 thém cdc nghién ctu theo hudng
nay trong tuong lai. Két qua nay ciing
dong gbép cho viéc lam phong phud
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thém tri thirc vé hda thuc vat cua cady
Averrhoa carambola L. n6i chung va
chi Averrhoa n6i riéng.

KET LUAN

Nghién ctru vé thanh phan héa hoc
tir 14 cay khé, 3 hop chit da duoc phan
1ap va xac dinh cdu tric héa hoc bao
gém: 1-O-linolenoyl-2—-O-linoleoyl—
3—-O—pB-D-galactopyranosyl-rac—
(1), 6’-O—(icosa-97,12”—
dienoyl)—B-D-glucosyl—p—sitosterol
(2), Carambolasid-Q (3). Trong dé hop
chat 1 va 2 lan dau tién duoc phan lap
tir cy khé. Hop chat 3 lan dau tién
duoc phan lap tir 14 cAy khé.

glycerol
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