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TOM TAT

Bénh dai thdo dudng loai 2 la mét trong nhimng bénh réi loan chuyén hda hay gép nhat, va gay
ra nhiéu bién chiing nguy hiém. Viéc tc ché a-glucosidase bang thudc co ngudn géc tu nhién la
mot trong nhiing phuong phap diéu tri dugc stra dung rong rai dé én dinh lugng dudng huyét sau
bla dn. Dac biét, thanh phan flavonoid da dugc chiing minh cé tiém nang trong diéu tri bénh dai
thao dudng loai 2. Trong nghién cliu nay, khao sat thanh phan héa hoc cao chiét methanol ctia la
Tring c& (Muntingia calabura L) da phan lap dugc 4 hgp chét flavone gom izalpinin (1), 5-hydroxyl-
3,7-dimethoxyflavone (2), techtochrysin (3) va methylgnaphaliin (4) da dugc phan lap bang cac
phuong phap séc ky. Cau trdc hoa hoc clia cac hop chat nay dugc xac dinh dua vao phan tich
dir lieu phd NMR két hap so sanh tai liéu tham khao. T4t ca 4 hop chat déu cé kha nang Uc ché
a-glucosidase phu thudc vao nédng dé thir nghiém. Trong dé hop chat izalpinin (1) va 5-hydroxyl-
3,7-dimethoxyflavone (2) c6 hoat tinh Uic ché a-glucosidase véi gia tri ICsg lan luct la 61,4 va 156,1
uM, manh hon chét d6i chiing duong acarbose (ICsg = 214.5 uM). Dua vao mdi tuong quan cau
trdc clia cac hgp chat flavone va hoat tinh tc ché a-glucosidase cho thay su cé mat nhém thé
hydroxyl hodc methoxyl tai vi tri carbon olefin C-3 c6 kha nang lam tang hoat tinh trong khi su xuat
hién nhom methoxyl tai vj tri carbon thom C-8 lam gidm manh hoat tinh. Nghién ctiu nay da gép
phén bé sung vao bo di liéu hop chét ty nhién va hoat tinh sinh hoc vé cay thudc Viet Nam cé kha
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nang diéu tri bénh dai thdo dudnag.

Tu khoa: Triing c4, Muntingia calabura L., flavone, a--glucosidase

MG PAU

bai thdo dudng (PTD) 1a bénh vé r6i loan chuyén
héa man tinh ctia tuyén tuy, ddc trung bdi mic duong
huyét ting cao v6i rdi loan chuyén héa carbohydrate,
chét béo va protein. Bénh c6 thé dan dén cic bién
chiing nghiém trong anh hudng dén cic co quan
chinh trong co thé nhu mit, thin, than kinh, tim va
mach mau, cudi cling ¢ thé dan dén ti vong.! Mot
trong nhiing phuong phédp diéu tri bénh (chu yéu 1a
DTD loai 2) hiéu qua hién nay la st dung thudc tic
ché qua trinh phéan hiy carbohydrate trong thtic dn
thanh dudng dé€ giam thiéu sy ting cao dudng huyét
thong qua viéc tic ché a-glucosidase.? o-Glucosidase
thudc nhom enzyme xic téc cac phan tng thiy phan
dugc tim thiy trong biéu mod cha rudt non.® En-
Zyme nay xuc tdc qud trinh cat duat lién két 1,4-a-
D-glucoside khoi chit nén dé tao thanh o-D-glucose.
Béng céch tic ché a-glucosidase, qua trinh thiy phan
cdc oligosaccharide gidm dan t6i sy tri hoan t6c do
hép thu glucose vao mau. Diéu nay gitp giam su gia
tang glucose trong méau sau biia an va tranh céc bién
chiing dai thao duong vé sau. 4 Viéc tim kiém céc hoat

chét tic ché a-glucosidase tii ty nhién dugc quan tim
16n, dic biét 1a nhom hop chét flavonoid c6 hoat tinh
tc ché a-glucosidase rat manh, manh hon hoat chat
acarbose - 1a thuéc diéu tri bénh DTD hién nay.>°
Nghién ctiu trudc day cho théy 14 Tring cad (Muntin-
gia calabura L.) chia ham lugng flavonoid cao, 7-10
va chiét xuét ti loai nay c6 kha nang diéu tri bénh dai
thao dudng rit hiéu qua.'!? Tuy nhién, cic nghién
ctiu sau tim hi€u vé thanh phén hoat chat c6 kha ning
tic ché a-glucosidase con rit han ché.

Cay Tring cé c6 tén khoa hoc la Muntingia calabura
L., thudc ho Cém, con cé thén khac 1a Mat sam. '3 Day
laloai duy nhat trong chi Muntingia va dugc trong phé
bién & nhiing viing nhiét d6i, & An D6 va Dong Nam
A nhu Malaysia, Indonesia, Philippine va Viét Nam. !4
Trong y hoc ¢b truyén mot s6 nudc trén thé gidi, 14
Triing ca dugc dung dé diéu tri cic bénh loét da day,
DTD, giam sung tuyén tién liét va giam dau dau, '41°
Mot s6 nghién ctiu cao ethanol 14 Triing cd an toan véi
liéu Ién t6i 5000 mg/kg, '° va cé nhiéu hoat tinh sinh
hoc néi bat nhu khang oxy hod, khang viém, chéng lai
hoi chiing h6 hdp cép tinh ning (SARS-CoV-2) va gay
ddc mot s6 t€ bao ung thu nhu ung thu dai trang (P-
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388 va HT-29), ung thu tuyén gidp vi (MCF-7) va ung
thu mau (HL-60).3-1%!7 Tai Viét Nam, ba hgp chit
flavonoid gom kaempferol, tilirosid, kaempferol 3-O-
(6”-O-galloyl)-B-D-glucopyranosid da dugc phan lap
cling v6i cac nghién ciu vé kha nang khang khudn,
khang nim va khang oxy héa ctia chting. '®!° Nghién
ctiu nay dinh hudéng phan lap cac hop chét flavonoid
tila Tring ca (M. calabura) va ddnh gia kha ning diéu
tri hoat tinh tic ché a-glucosidase ctia chung.

VAT LIEU VA PHUONG PHAP

Péi tuong nghién cuu

L4 Tring ca trudng thanh dugc thu héi tai thanh phé
H6 Chi Minh vao thang 05/2017 va dugc dinh danh
bdibsi TS. Ping Lé Anh Tuén, khoa Sinh hoc - Cong
Nghé Sinh Hoc, Truong Pai hoc Khoa hoc Ty nhién,
PHQG-HCM. Mau ld Triing cd (MDC-9002) dugc
luu giti tai BO mon Hoéa dugc, khoa Hoa hoc, Truong
Dai hoc Khoa hoc Ty nhién, PHQG-HCM. Sau khi
thu héi, mau 14 dugc phoi kho, xay nho thu dugc 3,0
kg. Do 4m sau khi phai 1a 10.2%.

Hoéa chat va thiét bi

May ghi phé cong hudng ti hat nhan Bruker-500
MHz véi dung méi CDCl3. CD3COCD3 ¢6 chiia
chat n¢i chudn TMS. Mdy quang phd hip thu phan
ti UV-VIS Shimadzu 1800. Silica gel pha thudng,
ban mong silica gel pha thuong ti Merck. Cac
dung moi n-hexane, toluene, chloroform, ethyl ac-
etate, ethanol va methanol ti Scharlau v6i do tinh
khiét > 99%. o-Glucosidase from Saccharomyces cere-
visiae, 4-nitrophenyl B-D-glucopyranoside ( NP-G),
Na;CO3, NapHPOy4 va NaH, POy tii Sigma-Aldrich.

Chiét xuat va phan lap

T 3,0 kg mau 14 Tring cé kho, tién hanh cit nho va
chiét Soxhlet 14n lugt v6i cac dung moéi c6 6 phén cuc
tang d4n n-hexane, ethyl acetate, methanol. Cac dich
trich dugc c6 quay dudi ap sudt kém thu hdi dung moi
thu dugc cac cao thd n-hexane (143,8 g), ethyl acetate
(139,1 g) va methanol (286,0 g). Cao EtOAc dugc tién
n-hexane-acetone (0-100% acetone) thu dugc 13 cao
phéan doan lan lugt 1a A (15,7 g), B (9,2 g), C (14 ),
D (3,0g),E (447,5mg), F (2,58),G(2,8¢), H(9,7 g),
1(729),](329,K (27g),L(302g8),M (17,9 g).
Tién hanh ky thuit sic ky 16p mong két hgp kha ning
hién hinh bang thudc thit HySO4 20% cho thdy phan
doan C va E tach t6t va ¢ xudt hién vé€t mau vang
dac trung cta hgp chit flavonoid nén dugce chon dé
khao sat thanh phan héa hoc. Phan doan C tién hanh
sdc ky cot hdp phu trén silica gel pha thudng véi hé
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dung moéi giai ly n-hexane-CHCl3 (0-100% CHCl3)
thu dugc 7 phan doan gom C1 (219,9 mg), C2 (28,9
mg), C3 (48,8 mg), C4 (322,6 mg), C5 (527,4 mg), C6
(206,8 mg), C7 (191,2 mg). Tl phan doan C5 (527,4
mg) tién hanh sic ky cot silica gel pha thudng v6i hé
dung moi gidi ly n-hexane-CHCI3; (0-80% CHCI3)
thu dugc hgp chit 2 (280,3 mg). Phan doan C4
tién hanh sdc ky cot silica gel pha thudng véi hé dung
moi gidi ly n-hexane-EtOAc (0-80% EtOAc) va tiép
toluene-CHCl3 (5:5) thu dugc hgp chét 1. Phan doan
C6 tién hanh sic ky cot silica gel pha thuong véi hé
dung moéi gidi ly n-hexane-acetone (0-80% acetone)
nhiéu lan thu dugc hop chit 4 (22,4 mg). Phin doan
E dugc tién hanh sic ky cot hdp phu trén silica gel pha
thudng v6i hé dung mai giai ly #n-hexane-EtOAc (0-
80% EtOAc) thu dugc 5 phan doan gom El (59,2 mg),
E2 (116,6 mg), E3 (52,9 mg), E4 (57,2 mg), E5 (106,1
mg). Tién hanh sic ky cot silica gel pha thudng phan
doan E2 v6i hé dung moi giai ly n-hexane-EtOAc (0-
60% EtOAc) va sau d6 1a -hexane-CHCl3 (0-60%
EtOAc) thu dugc hop chit 3 (3,4 mg) (Hinh 1).

Ri R
1H OH
2H  OCHs
3 OCHj3; OCH3
4H H

Hinh 1: Cau tric cac hop chat flavone dugc phan lap
tu 14 Tring cé (Muntingia calabura L.)

Quy trinh thi hoat tinh Uc ché o-
glucosidase

Quy trinh thu hoat tinh tGc ché o-glucosidase dugc
thuc hién bang phuong phép tric quang dua trén moé
hinh ctia Kim et al.2° C4c méu tht nghiém dugc pha
trong dung mo6i DMSO véi néng d6 0,1 g/mL va pha
loang bang dung dich dém thanh cdc néng do (M)
tht nghiém. Thém 25 mL a-glucosidase 0,2 U/mL
vao 525 mL mau dugc pha trong dung dich dém phos-
phate 0,01 M, pH 7, ldc déu, G trong 5 phut tai nhiét
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d6 37°C. Tiép tuc thém 25 mL dung dich chit nén -
nitrophenyl-o-D-glucopyranoside 3 mM va 1 trong
30 phut tai 37°C d€ phéan ting xay ra. Sau khi @, thém
375 mL Na;CO3 0,1 M d€ ngling phan ting va do mat
d6 quang tai budc song 401 nm. Mdi mau thit dugc
thuc hién tai 5 ndng d¢ khao sat 250, 100, 50, 25 va 10
UM. Kha nang tc ché a-glucosidase dugc danh gia
thong qua gia tri phan trdm tic ché I (%).

I(%) _ Acontrol —Atest « 100
Acontrol

Trong do:
Aontror: Gid tri mat do quang ctia dung dich khong
chita mau khao sat.
Atesr: Gid tri mat do quang cua dung dich chiia méau
khdo sat.
Duia trén phan trdm tic ché tai cic nong do khac nhau
ctia miu thti, ddnh gid kha nang tic ché o-glucosidase
ctia mau thtt thong qua gia tri ICsg. Gid tri ICsq dugc
dinh nghia 1 ndng d6 ctia mot mau tha ma tai d6 n6
c6 thé tic ché dugc 50% o-glucosidase. Quy trinh st
dung acarbose la chat déi ching duong.
Tat ca cac thi nghiém dugc thyc hién hoan toan
ngau nhién, 1dp lai 3 ldn. Phan tich théng ké dugc
thuc hién bing phin mém Microsoft Excel 365. St
dung phuong phép phan tich phuong sai mot chiéu
(ANOVA), két qua dugc tinh dya trén gid tri trung
binh v6i d¢ léch chudn p < 0,05 cho thdy y nghia théng
ke.

KET QUA VA THAO LUAN

Hop chit 1 ¢6 dang hinh kim, mau vang nhat, tan t6t
trong dung mé6i CHCl3. Phd "H-NMR ctia hgp chit
1 & vung trudng thap xudt hién tin hiéu ctia 7 proton
thom trong d6 c6 2 proton thom ghép meta [0y 6,49
(1H; d; J = 2,2 Hz; H-8)] va [0y 6,36 (1H; d; ] = 2,2
Hz; H-6)]; 5 proton thom ghép cép véi nhau [6y 8,20
(2H; dd; J = 1,4 va 8,7 Hz; H-2’ va H-6)], [8y 7,53
(2H; m; H-3’ va H-5)] va [0y 7,47 (1H; like-t; J =
7,3 Hz H-4’]. Véy hop chét 1 c6 su xuit hién cta 1
vong benzene bén nhom thé va 1 vong benzene mot
nhéom thé. Ngoai ra con c¢6 su xudt hién tin hiéu ctia
1 nhém hydroxyl kiém néi [§y 12,70 (1H; s, 5-OH)]
va 1 nhom hydroxyl ty do [dy 6,69 (1H; s; 3-OH)].
6] ving trudng cao cd su xudt hién tin hiéu proton
clia mot nhom methoxyl [64 3,87 (3H; s, 7-OCH3)]
(Bang 1). Phé I3C_NMR ctia hgp chdt 1 xudt hién
tin hiéu ctia 16 carbon. Trong d6 & viing truong thap
¢6 1 carbon carbonyl cta ketone [¢ 175,6; C-4]; 3
carbon thom tit cdp gin oxygen [d¢ 166,2; C-7], [6¢
161,1; C-5], [O¢ 157,2; C-9]; 2 carbon thom td cip
[6¢ 130,9; C-1’] va [O¢ 104,2; C-10]; 7 carbon thom
tam cip [8¢ 130,4; C-4'], [8¢ 128,8; C-3, C-5], [8¢

127,8; C-2,C-6’], [0 98,2; C-6], [0 92,4; C-8]; 2 car-
bon olefin gin oxygen [¢ 145,4; C-2] va [0¢ 136,8;
C-3]. Ngoai ra, & vung trudng cao xudt hién tin hiéu
1 carbon methoxyl [§¢ 56,0; 7-OCHz3] (Bang 2). Tu
dii liéu ph6 'H-NMR va '3C-NMR cho thdy hgp chét
1 c6 céu truc ctia mot flavone v6i 1 nhém methoxyl
va 2 nhém hydroxyl. Phan tich d@ liéu phé HSQC
va HMBC ctia hgp chdt 1 cho thdy nhém hydroxyl
ty do dugc xac dinh tai vi tri C-3 thong qua tuong
quan HMBC cuia 3-OH véi C-4, C-3 va C-2; nhém
hydroxyl kiém néi dugc xac dinh tai vi tri C-5 thong
qua tuong quan HMBC ctia 5-OH véi C-5, C-6 va
C-10; nhom methoxyl dugc xac dinh tai vi tri C-7
thong qua tuong quan HMBC ctia 7-OCHj3 vé6i C-
7 (Hinh 2). Tién hanh tra ctu di liéu phd caa hgp
chét 1 vdi tai liéu tham khao hgp chét 3,5-dihydroxyl-
7-methoxyflavone cho thdy c6 sy tuong dong?!. Vi
vay, cdu tric cua hgp chat 1 dugc xdc dinh la 3,5-
dihydroxyl-7-methoxyflavone.

Hinh 2: Tuong quan HMBC ctia hgp chat 1

Hop chat 2 ¢6 dang hinh kim, mau vang nhat, tan tét
trong dung moi acetone va CHCl3. Phd 'H-NMR ctia
hgp chit 2 & vung trudng thap xuat hién tin hiéu ctia 7
proton thom gom 2 proton thom ghép meta [0y 6,67
(1H;d;J=2,2Hz; H-8)] va [6y 6,34 (1H;d; ] = 2,2 Hz;
H-6)]; 5 proton tham ghép cip theo véinhau [§ 8,10
(2H; m; H-2, H-6")] va [0y 7,58 (BH; m; H-3, H-4’va
H-5%)]. Pi€u nay xac nhan hgp chit 2 ¢é su xuit hién
ctia 1 vong benzene bén nhom thé va 1 vong benzene
mot nhom thé. Ngoai ra con ¢6 sy xudt hién tin hiéu
ctia 1 nhém hydroxyl kiém néi [0y 12,63 (1H; s,5-
OH)]. G vung trudng cao xuit hién tin hiéu 6 proton
ctia 2 nhom methoxyl [65 3,89 (3H; s; 3-OCH3)] va
[8x 3,92 (3H; s; 7-OCH3)] (Bang 1). Phd '3C-NMR
ctia hgp chat 2 xudt hién tin hiéu ctia 17 carbon. Trong
d6 & vung truong thip cé 1 carbon carbonyl nhom
ketone [8¢ 178,9; C-4]; 3 carbon thom tit cip gin
oxygen [8¢ 165,9; C-7], [6¢ 161,9; C-5], [6¢ 157,1;
C-9]; 2 carbon thom td cdp [O¢ 131,0; C-1’] va [6¢
105,9; C-10]; 7 carbon thom tam cép [6¢ 130,6; C-
4], [5¢ 128,6; C-3, C-5'], [8¢ 128,4; C-2, C-6], [8¢
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97,8; C-6], [6¢ 92,1; C-8]; 2 carbon olefin gin oxygen
[0¢ 155,9; C-2] va [O¢ 139,5; C-3]. Ngoai ra & viing
trudng cao xudt hién tin hiéu 2 carbon methoxyl [§¢
59,7; 3-OCHzs] va [8¢ 55,6; 7-OCH3] (Bang 2). Phan
tich dit liéu ph6 1D-NMR ctia hgp chit 2 cho thdy
ciing c6 cdu tric ctia mot flavone tuong tu hop chat 1
& nhiéu tin hiéu. Ngoai trii c6 sy mét di cta 1 tin hiéu
ctia proton nhém hydroxyl (g 6,69 ppm, 3-OH) &
hgp chét 1 va thay vao d6 la sy xuét hién thém tin hiéu
proton ctia 1 nhém methoxyl (0 3,89 ppm, 3-OCHj3
va §¢ 59,7 ppm, 3-OCH3). Tién hanh tra ctiu di liéu
phd ctia hgp chit 2 véi tai liéu tham khéo ctia hgp chit
izalpinin cho théy c6 su tuong déng.?>?? Vi vy, ciu
tric cua hgp chat 2 dugc xac dinh 13 izalpinin.

Hgp chit 3 c6 dang hinh kim, mau vang nhat, tan t&t
trong dung méi CHCl3, Phé "H-NMR clia hop chit
3 & vung trudng thip xuit hién tin hiéu cta 5 pro-
ton thom ghép cip v6i nhau [0y 8,15 (2H; m; H-2)
H-6")], [0x 7,53 (3H; m; H-3, H-4’ va H-5)]; 1 pro-
ton thom 6 1ap [0y 6,43 (1H; s; H-6)]. Diéu nay
cho phép xdc nhén hgp chat 3 c6 sy xudt hién 1 vong
benzene ndm nhom thé va 1 vong benzene mot nhém
thé. Ngoai ra con cd sy xudt hién tin hiéu proton ctia
mot hydroxyl kiém néi [6y 12,42 (1H; s; 5-OH)]. 6]
ving trudng cao ¢6 su xudt hién tin hiéu 9 proton ctia
3 nhom methoxyl [0y 3,88 (3H; s; 3-OCH3)], [6x
3,95 (3H; s; 7-OCH3)] va [y 3,91 (3H; s; 8-OCH3)]
(Bang 1). Pho I3C_.NMR ctia hgp chit 3 xudt hién
tin hiéu ctia 18 carbon. Trong d6 & viing truong thap
6 1 carbon carbonyl nhém ketone [d¢ 179,3; C-4];
4 carbon thom td cdp gin oxygen [8¢ 148,7; C-9],
[6¢ 157,4; C-5], [6¢ 158,5; C-7], [6¢ 129,0; C-8]; 2
carbon thom ti cdp [6¢ 105,5; C-10] va [8¢ 130,7;
C-1’]; 6 carbon thom tam cép, [8¢ 95,5 C-6], [6¢
128,4; C-2, C-6], [5¢ 131,0; C-4'], [8¢ 128,7; C-3,
C-5’]; 2 carbon olefin [ 155,8; C-2] va [6¢ 139,5;
C-3]. Ngoai ra ¢ vung trudng cao xuét hién tin hiéu
3 carbon methoxyl [8¢ 60,4; 3-OCH3s], [6¢ 61,7; 8-
OCH3] va [8¢ 56,4; 7-OCH3] (Bang 2). Phan tich dit
liéu phé 1D-NMR ctia hgp chét 3 cing c6 cdu tric
ctua mot flavone tuong tu hgp chit 2 & nhiéu tin hiéu.
Ngoai trit ¢6 sy mat di mot tin hiéu proton thom (8
6,67 ppm, H-8; 6¢ 92,1 ppm, C-8) & hgp chét 2 va thay
vao do6 la sy xuét hién thém tin hiéu 3 proton cua 1
nhém methoxyl (8 3,91 ppm, 8-OCH3 6y 61,7 ppm,
8-OCHj3 va 8¢ 129,0 ppm, C-8) & hop chét 3. Tién
hanh tra ctu di liéu phé ctia hgp chit 3 véi tai lidu
tham khdo ctia hgp chét methylgnaphaliin cho thdy
c6 sy tuong déng.?* Vi vay, cdu tric ctia hgp chit 3
dugc xdc dinh 14 methylgnaphaliin.

Hop chit 4 c6 dang hinh kim, mau vang nhat, tan tot
trong dung méi CHCl3. Phé 'H-NMR ctia hop chit
4 ¢ vung trudng thap xudt hién tin hiéu ctia 7 proton
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thom gom 2 proton thom ghép meta véi nhau [y
6,49 (1H; d; ] = 2,3 Hz; H-8)] va [0y 6,36 (1H; d; ] =
2,3 Hz; H-6)]; 5 proton thom ghép cép méi nhau [0y
7,87 (2H; m; H-2’; H-6")] va [8y 7,51 (3H; m; H-3’; H-
4’; H-5")]. Diéu nay cho phép xdc nhan hgp chit4 co
su xudt hién 1 vong benzene bén nhém thé va 1 vong
benzene mét nhém thé. Ngoai ra con c6 sy xuat hién
tin hiéu proton olefin ¢6 lap [0y 6,65 (1H; s; H-3)];
1 tin hiéu proton nhém hydroxyl kiém néi [0y 12,70
(1H;s; 5-OH)]. O vung trudng cao c6 sy xudt hién tin
hiéu proton ctia mét nhém methoxyl [6y 3,87 (3H;
s; 7-OCH3)] (Bang 1). Ph§ 3C-NMR ctia hop chit 4
xudt hién tin hiéu ctia 16 carbon. Trong dé & vung
trudng cao c6 1 carbon carbonyl nhém ketone [6¢
182,6; C-4]; 3 carbon thom ti cip gin oxygen [8¢
162,3; C-9], [S¢ 164,1; C-5], [S¢ 165,7; C-7]; 2 car-
bon thom ti cdp [¢ 105,9; C-10] va [d¢ 131,9; C-1'];
7 carbon thom tam cdp [6¢ 92,8; C-8], [5¢ 98,3; C-
6], [8¢ 126,4; C-2, C-6], [6¢ 131,4; C-4], [S¢ 129,2;
C-3}, C-5’]; 2 carbon olefin [6¢ 157,9; C-2] va [6¢
105,8; C-3]. Ngoai ra & ving trudng cao xudt hién
tin hiéu 1 carbon methoxyl [d¢ 55,9; 7-OCHj3]. Phan
tich dit liéu ph6é 1D-NMR cua hgp chit 4 cho thdy
ciing ¢6 ciu truc ctia mot flavone tuong tu hop chit
1 6 nhiéu tin hiéu. Ngoai trti c6 sy mat di 1 tin hiéu
proton ctia nhém hydroxyl tu do (6 6,69 ppm, 3-OH
va 8¢ 136,8 ppm, C-3) & hgp chét 1 va thay vao do 1a
sy xudt hién thém tin hiéu cta proton olefin (0 6,65
ppm, H-3 va 8¢ 105,8 ppm, C-3) & hop chit 4. Tién
hanh tra ctu dit liéu phd ctia hgp chit 4 va tai liéu
tham khao ctia hgp chét techtochrysin cho théy c6 su
tuong dong.?> Vi véy, cdu tric ctia hop chét 4 dugc
xac dinh 1a techtochrysin.

Tién hanh thu hoat tinh tc ché a-glucosidase ctia 4
hgp chat phan l4p dugc tii cao EtOAc ctia 1a Triing ca.
Két qua dugc cho thdy ca bon hop chat déu c6 hoat
tinh phu thudc vao néng d thii nghiém ti 250-50
ug/mL, trong d6 hop chét 1, 2 c6 hoat tinh tic ché a-
glucosidase manh véi gid tri ICs lan lugt 1a 61,4 va
156,1 uM, manh hon chdt déi chiing duong acarbose
(ICsp =214,5 uM). Trong khi d6, hgp chit 4 c6 hoat
tinh tc ché véi gia tri ICs0 219,5 uM va hgp chit 3
¢6 hoat tinh yéu (IC5o > 250 uM). Bén canh d6, hop
chét 4 c6 hoat tinh manh tuong duong véi chat doi
chiing duong va hgp chit 3 c6 hoat tinh yéu tai cac
néng do thi nghiém (Bang 3). Nghién ctiu cho thiy
st hién dién cac nhom thé hydroxyl hodc methoxyl tai
vi tri C-3 c6 kha nédng lam ting hoat tinh. Pic biét,
nhom hydroxyl tai vi tri C-3 lam tding manh hoat tinh
so v6i nhom methoxyl (1 >> 2 > 3). Trong khi do,
sy xudt hién nhom methoxyl tai vi tri C-8 lam giam
manh hoat tinh (3 < 4) (Hinh 3).
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Bang 1: Dit liéu phé 'H-NMR (500 MHz; §; (J tinh bing Hz)) ctia hop chat 1-4

Vi tri Hogp chat
1 2b 34 44
3 6,65 (s)
6 6,39 (d; 2,2) 6,34 (d; 2,2) 6,43 (s) 6,36 (d; 2,3)
8 6,51 (d; 2,2) 6,67 (d; 2,2) 6,49 (d; 2,3)
2,6 8,20 (dd; 1,4 va 8,7) 8,10 (m) 8,15 (m) 7,87 (m)
3,5 7,53 (m) 7,58 (m) 7,53 (m) 7,51 (m)
4 7,47 (like-t; 7,3) 7,58 (m) 7,53 (dd; 2,0 va 7,25) 7,51 (m)
3-OH 6,69 (s)
5-OH 11,66 (s) 12,63 (s) 12,42 (s) 12,70 (s)
3-OCH3 3,92 (s) 3,88 (s)
7-OCHj, 3,89 (s) 3,89 (s) 3,95 (s) 3,87 (s)
8-OCH3 3,91 (s)
“: Phé do trong dung moi CDCl3
b Ph§ do trong dung moi CD3COCD;
Bang 2: Dit liéu phé '>*C-NMR (125 MHz; 5 (J tinh bang Hz)) ctia hop chat 1-4
Vi tri Hop chit Vi tri Hop chit
14 2b 34 44 1¢ 2b 34 44
2 145,4 155,9 155,8 157,9 127,8 128,4 128,4 126,4
3 136,8 139,5 139,5 105,8 3 128,8 128,6 128,7 129,2
4 175,6 178,9 179,3 182,6 4 130,4 130,6 131,0 131,4
5 161,1 161,9 157,4 164,1 5 128,8 128,6 128,7 129,2
6 98,2 97,8 95,5 98,3 6 127,8 128,4 128,4 126,4
7 166,2 165,9 158,5 165,7 3-OCHj3 55,6 60,4
8 92,4 92,1 129,0 92,8 7-OCH3 56,0 59,7 56,4 55,9
9 157,2 157,1 148,7 162,3 8- OCH3 61,7
10 104,2 105,9 105,5 105,9 “¢: Phé do trong dung méi CDCl3
1 130,9 131,0 130,7 131,9 b Ph§ do trong dung méi CD3COCD;
KE'T LUAN acarbose véi gid tri ICs( 1an lugt 1a 61,4 va 156,1 uM.

Bang phuong phdp sic ky cot két hgp sic ky ban
mong trén cao EtOAc cua 14 Triing c4, ching t6i da
phan 1ap dugc 4 hgp chat flavone la izalpinin (1),
5-hydroxyl-3,7-dimethoxyflavone (2), techtochrysin
(3) va methylgnaphaliin (4). Céu tric héa hoc cua
cic hop chét nay dugc xac dinh dya vao phan tich
phé NMR két hgp so sanh tai liéu tham khao. Két
qua thtt hoat tinh sinh hoc cho thdy 4 hgp chit déu
6 kha nang tic ché a-glucosidase phu thudc nong do
tht nghiém. Trong d6 hop chat 1, 2 ¢6 hoat tinh tic
ché a-glucosidase manh hon chét d6i ching duong

Duia vao thuc nghiém cho thdy sy ¢6 mat nhém thé
hydroxyl hodc methoxyl tai vi tri C-3 ¢6 kha nang lam
tang hoat tinh trong khi sy xuat hién nhém methoxyl
tai vi tri C-8 lam gidm manh hoat tinh. Nghién ctiu
nay da bs sung thém di liéu quéc gia vé cay thudc
Viét Nam c6 kha ning diéu tri bénh déi thio duong
loai 2.

LO1 CAM ON

Nghién ctiu dugc tai trg boi Pai hoc Qudc gia Thanh
phé H6 Chi Minh (PHQG-HCM) trong khuon khé
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Bang 3: Két qua thit hoat tinh tic ché a-glucosidase cac hgp chat flavone (1-4) tir 14 Tring ca

Hop chit Phan tram tc ché 1 (%) I1C50

(uM)
250 (LM) 100 (M) 50 (M) 25 (LM) 10 (uM)

Izalpinin (1) * 69,6 + 1,0 43,6 £ 1,6 30,8 + 2,2 25,7+ 1,7 61,4

5-hydroxyl-3,7- 74,34 £ 0,70 41,54 + 0,89 149+1,2 13,1 £1,5 10,0 2,0 156,1

dimethoxyflavone

(2)

Methylgnaphaliin 3) 42,36 £ 0,70 39,07 £ 1,3 16,6 £ 1,1 - - > 250

Techtochrysin (4) 54,8 + 1,6 31,18+0,76 84+1,8 - - 219,5

Acarbose? 59,8 + 1,2 21,2 +£2,2 9,8 +14 32+1,7 - 214,5

Két qua I (%) dugc tinh dua trén gid tri trung binh v6i d6 1éch chudn n = 3, cho théy su khac biét cdc gid tri phan trim
tic ché gitia cdc ndng d6 trong mot mau thi nghiém y nghia thong ké (p < 0,05).

— Khong thé hién hoat tinh tc ché.

* Khong thtt nghiém, két qua nay khong anh hudng dén gia tri IC50.

¢ Chét déi ching duong.

PONG GOP CUA CAC TACGIA

D6 Vin Nhat Truong va Lé Thanh Phuac thu hdi mau
va diéu ché cao chiét, Tran Thi Minh TAm phén lap

Nhém OMe [am giam
hoat tinh (3 < 4)

cac hop chét, Lé Hiu Tho gidi cdu truc cic hop chit
va viét ban thao bai bdo, Nguyén Xuén Hai, Nguyén
R1 Anh Thy tht hoat tinh tic ché enzyme a-glucosidase,
MeO O Nguyén Thi Thanh Mai phan b6 cuc va chinh stia ban
| thao chi tiét. Tat ca cac tac gia da doc va chdp nhin
=5 ban théo cudi cling.

OH O TAI LIEU THAM KHAO

1. Sonia TA, Sharma CP. Oral delivery of insulin. Netherlands: EI-

4 < - . sevier; 2014;.
Nhom OH lam tang manh hoat tinh 2. Association AD. Diagnosis and classification of diabetes mel-
hon nhém OMe (1 >> 2 > 3) litus. Diabetes care. 2014;37(Supplement 1):581-S90;PMID:
24357215. Available from: https://doi.org/10.2337/dc14-S081.
3. Chiba S. Molecular mechanism in oa-glucosidase and glu-

Hinh 3: Méi tuong quan cau tric cta cac hgp chat coamylase. Bioscience, biotechnology, and biochemistry.

flavone va hoat tinh tc ché a-glucosidase 1997;61(8):1233-1239;PMID: 9301101. Available from: https:
//doi.org/10.1271/bbb.61.1233.

4. Kumar S, Narwal S, Kumar V, Prakash O. a-Glucosidase in-
hibitors from plants: A natural approach to treat diabetes.
Pharmacognosy reviews. 2011;5(9):19-24;PMID: 22096315.
Available from: https://doi.org/10.4103/0973-7847.79096.

rig z 5. Tadera K, Minami Y, Takamatsu K, Matsuoka T. Inhibition of

DANH MUC VIET TAT a-glucosidase and c-amylase by flavonoids. Journal of nu-
tritional science and vitaminology. 2006;52(2):149-153;PMID:
16802696. Available from: https://doi.org/10.3177/jnsv.52.149.

Chuong trinh ma s6 NCM2020-18-01

'H-NMR: Phé cong hudng tif hat nhan cta 'H.

13C-NMR: Phé cong hu@ng tit hat nhan cta Bc. 6. Proenca C, Freitas M, Ribeiro D, Oliveira EF, Sousa JL, Tomé
PTD: Pdi thio dli(‘)’ng SM, et al. a-Glucosidase inhibition by flavonoids: an in vitro
HSQC: Phs tuong quan hat nhan gitta Bcva iy and in SI‘|ICC‘) s:t.ructure—actl\{lt.)l relatlon#.hlp study. Journal of

R A enzyme inhibition and medicinal chemistry. 2017;32(1):1216-
thong qua 1 lién két. 1228;PMID: 28933564,  Available from: hitps://doi.org/10.
HMBC: Phé tuong quan hat nhan gitia '3C va 'H 1080/14756366.2017.1368503.

7. Buhian WPC, Rubio RO, Valle DL, Martin-Puzon JJ. Bioac-
tive metabolite profiles and antimicrobial activity of ethano-
lic extracts from Muntingia calabura L. leaves and stems.

thong qua 2, 3 lién két.
NP-G: 4-Nitrophenyl 3-D-glucopyranoside
XUNG POT LI ICH

Cac tac gia cam doan khong c6 bét ky xung dot lgi ich
nao trong bai nghién ctiu nay.

1861


https://www.ncbi.nlm.nih.gov/pubmed/24357215
https://doi.org/10.2337/dc14-S081
https://www.ncbi.nlm.nih.gov/pubmed/9301101
https://doi.org/10.1271/bbb.61.1233
https://doi.org/10.1271/bbb.61.1233
https://www.ncbi.nlm.nih.gov/pubmed/22096315
https://doi.org/10.4103/0973-7847.79096
https://www.ncbi.nlm.nih.gov/pubmed/16802696
https://doi.org/10.3177/jnsv.52.149
https://www.ncbi.nlm.nih.gov/pubmed/28933564
https://doi.org/10.1080/14756366.2017.1368503
https://doi.org/10.1080/14756366.2017.1368503

Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién, 6(1):1856-1863

Asian Pacific Journal of Tropical Biomedicine. 2016;6(8):682-
685;Available from: https://doi.org/10.1016/j.apjth.2016.06.
006.

. Su B-N, Park EJ, Vigo JS, Graham JG, Cabieses F, Fong

HH, et al. Activity-guided isolation of the chemical con-
stituents of Muntingia calabura using a quinone reductase in-
duction assay. Phytochemistry. 2003;63(3):335-341;Available
from: https://doi.org/10.1016/S0031-9422(03)00112-2.

. Chen J-J, Lee H-H, Duh C-Y, Chen I-S. Cytotoxic chalcones and

flavonoids from the leaves of Muntingia calabura. Planta med-
ica. 2005;71(10):970-973;PMID: 16254834. Available from:
https://doi.org/10.1055/s-2005-871223.

. Ayesha S, Premakumari K, Roukiya S. Antioxidant activity and

estimation of total phenolic content of Muntingia calabura
by colorimetry. International Journal of ChemTech Research.
2010;2(1):205-208;.

. Syahara S, Harahap U, Widyawati T. Activity of Muntingia cal-

abura leaves ethanolic extract on glucose and insulin blood
levels in streptozotocin-induced rat. Asian Journal of Pharma-
ceutical Research and Development. 2019;7(4):8-11;Available
from: https://doi.org/10.22270/ajprd.v7i4.552.

. Aligita W, Susilawati E, Sukmawati IK, Holidayanti L, Riswanti

J. Antidiabetic activities of Muntingia calabura L. leaves wa-
ter extract in type 2 diabetes mellitus animal models. The
Indonesian Biomedical Journal. 2018;10(2):165-70;Available
from: https://doi.org/10.18585/inabj.v10i2.405.

. Ho PH. Cay c6 Viét Nam. TP. H6 Chi Minh: Nha xudt ban Tré;

2003.432-461 p;.

. Zakaria ZA, Sulaiman MR, Jais AMM, Somchit MN, Jayara-

man KV, Balakhrisnan G, et al. The antinociceptive activity of
Muntingia calabura aqueous extract and the involvement of |-
arginine/nitric oxide/cyclic guanosine monophosphate path-
way in its observed activity in mice. Fundamental & clinical
pharmacology. 2006;20(4):365-372;PMID: 16867020. Avail-
able from: https://doi.org/10.1111/j.1472-8206.2006.00412.x.

. Zakaria ZA, Mustapha S, Sulaiman MR, Jais AMM, Somchit

MN, Abdullah FC. The antinociceptive action of aqueous ex-
tract from Muntingia calabura leaves: the role of opioid
receptors. Medical Principles and Practice. 2007;16(2):130-
136;PMID: 17303949. Available from: https://doi.org/10.1159/
000098366.

20.

21.

22.

24.

25.

. lbrahim IAA, Abdulla MA, Abdelwahab S|, Al-Bayaty F, Majid

N. Leaves extract of Muntingia calabura protects against gas-
tric ulcer induced by ethanol in Sprague-dawley rats. Clinical
and Experimental Pharmacology. 2012;5:2161-1459;Available
from: https://doi.org/10.4172/2161-1459.85-004.

. Ansori ANM, Kharisma VD, Solikhah TI. Medicinal proper-

ties of Muntingia calabura L.: A Review. Research Journal of
Pharmacy Technology. 2021;14(8):4509-4512;Available from:
https://doi.org/10.52711/0974-360X.2021.00784.

. Bich DT, Dung HNT, Ngoc TK, Hiép LP, Ba NV. Khao sat hoat

tinh chéng oxy hoa va Uc ché vi khudn gay boi nhiém mun
triing ca cla la tring cé (Muntingia calabura L.). Tap chi Khoa
hoc Trudng Pai hoc Can Tha. 2019:91-97;Available from: https:
//doi.org/10.22144/ctu.jsi.2019.012.

. Hoéng LTT, Leo VV. Chiét xudt, phan lap mét s flavonoid tu 14

Triing ca (Muntingia calabura L., Muntingiaceae). Tap chi Dugc
hoc. 2018;58(9):54-56;.

Kim K, Nam K, Kurihara H, Kim S. Potent a-glucosidase in-
hibitors purified from the red alga Grateloupia elliptica. Phyto-
chemistry. 2008;69(16):2820-2825;PMID: 18951591. Available
from: https://doi.org/10.1016/j.phytochem.2008.09.007.
Tashmatov Z, Eshbakova K, Bobakulov KM. Chemical compo-
nents of the aerial part of Scutellaria schachristanica. Chem-
istry of Natural Compounds. 2011;47(3):440-441;Available
from: https://doi.org/10.1007/s10600-011-9955-8.

linuma M, Kakuto Y, Tanida N, Tanaka T, Lang FA. Unusual
biflavonoids in the farinose exudate of Pentagramma trian-
gularis. Phytochemistry. 1997;44(4):705-710;Available from:
https://doi.org/10.1016/S0031-9422(96)00597- 3.

. Reinecke MG, Minter DE, Jia Q. Carbon NMR assignment for

gnaphaliin 7-methyl ether. Magnetic Resonance in Chemistry.
1994;32(12):788-789;Available from: https://doi.org/10.1002/
mrc.1260321214.

Phung NKP. Phuong phép c6 lap hgp chat hiru co. TP. H6 Chi
Minh: Nha xudt ban Dai hoc Quéc gia TP. H6 Chi Minh; 2007;.
Guzman-Gutiérrez SL, Nieto-Camacho A, Castillo-Arellano JI,
Huerta-Salazar E, Hernandez-Pasteur G, Silva-Miranda M, et
al. Mexican propolis: A source of antioxidants and anti-
inflammatory compounds, and isolation of a novel chalcone
and e-caprolactone derivative. Molecules. 2018;23(2):334-
339;PMID: 29415430. Available from: https://doi.org/10.3390/
molecules23020334.

1862


https://doi.org/10.1016/j.apjtb.2016.06.006
https://doi.org/10.1016/j.apjtb.2016.06.006
https://doi.org/10.1016/S0031-9422(03)00112-2
https://www.ncbi.nlm.nih.gov/pubmed/16254834
https://doi.org/10.1055/s-2005-871223
https://doi.org/10.22270/ajprd.v7i4.552
https://doi.org/10.18585/inabj.v10i2.405
https://www.ncbi.nlm.nih.gov/pubmed/16867020
https://doi.org/10.1111/j.1472-8206.2006.00412.x
https://www.ncbi.nlm.nih.gov/pubmed/17303949
https://doi.org/10.1159/000098366
https://doi.org/10.1159/000098366
https://doi.org/10.4172/2161-1459.S5-004
https://doi.org/10.52711/0974-360X.2021.00784
https://doi.org/10.22144/ctu.jsi.2019.012
https://doi.org/10.22144/ctu.jsi.2019.012
https://www.ncbi.nlm.nih.gov/pubmed/18951591
https://doi.org/10.1016/j.phytochem.2008.09.007
https://doi.org/10.1007/s10600-011-9955-8
https://doi.org/10.1016/S0031-9422(96)00597-3
https://doi.org/10.1002/mrc.1260321214
https://doi.org/10.1002/mrc.1260321214
https://www.ncbi.nlm.nih.gov/pubmed/29415430
https://doi.org/10.3390/molecules23020334
https://doi.org/10.3390/molecules23020334

Science & Technology Development Journal - Natural Sciences, 6(1):1856-1863
a Open Access Full Text Article Research Article

a-glucosidase inhibitory effect of flavones from the leaves of
Muntingia calabura L.

Tho Huu Le*, Tam Thanh Thi Tran, Truong Nhat Van Do, Hai Xuan Nguyen, Phuc Thanh Le, Thy Anh Nguyen,
Mai Thanh Thi Nguyen

ABSTRACT

Type 2 diabetes mellitus is one of the most common metabolic disorders and causes dangerous
complications. The inhibition of a--glucosidase by drugs of natural origin is one of the therapeutic
Use your smartphone to scan this methods that has been used widely for stabilizing postprandial hyperglycemia. Especially, the po-
QR code and download this article tential effects of flavonoids in diabetes mellitus have been studied. In this study, the composition
investigation of the methanol extract of the leaves of Muntingia calabura L. led to four flavone com-
pounds, including izalpinin (1), 5-hydroxyl-3,7-dimethoxyflavone (2), techtochrysin (3), and methyl-
gnaphaliin (4). The chemical structures of these compounds were determined based on analysis
of NMR spectral data and reference comparisons. Four compounds exhibited the a-glucosidase
inhibitory effect in a concentration-dependent manner. Compounds izalpinin (1) and 5-hydroxyl-
3,7-dimethoxyflavone (2) have the a-glucosidase inhibitory activity with ICsq values of 61.4 and
156.1 uM, respectively, that is more potent than acarbose (ICsop = 214.5 uM). The relationship of
the flavone structural and a-glucosidase inhibitory activity showed that a hydroxyl or methoxyl
substituent at the olefinic carbon C-3 is likely to increase the activity. In contrast, the presence of
methoxyl at the aromatic carbon C-8 strongly reduces the activity. This study has contributed to
the natural ingredient and bioactive dataset of Vietnamese medicinal plants for diabetic treatment.
Key words: Trung ca, Muntingia calabura L., flavone, a-glucosidase
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	KẾT QUẢ VÀ THẢO LUẬN
	KẾT LUẬN
	LỜI CẢM ƠN
	DANH MỤC VIẾT TẮT
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	References




