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TOM TAT

Phan doan ethyl acetate cta than ré Giing gid (Zingiber zerumbet Sm.) thu hi tai An Giang da dugc xi Iy bang cac kj thudt sdc ky cot trén silica gel, két qua
ba hop chat tinh khiét: acid 4-hydroxybenzoic (1), acid protocatechuic (2) va aromadendrin (3) da dugc phan lap. Cau tric cla cac hgp chat dugc xdc dinh dua
trén phan tich phd cdng hudng tir hat nhan ("H-NMR, C-NMR) két hap so sanh dit liéu ph v6i céc tai liéu tham khdo. Déanh gia hoat tinh tic ché a-glucosidase
in vitro cho thay ca ba hgp chat déu c6 hoat tinh vuot trdi so vdi chat ddi chiing duong acarbose (ICso = 214,5uM). Gia tri ICso clia acid 4-hydroxybenzoic (1), acid
protocatechuic (2) va aromadendrin (3) lan lugt [a 49,7uM, 45,3uM va 31,28uM, trong d6 aromadendrin (3) thé hién tac dung manh nhat. Két qué nay gop phan
ma rong hiéu biét vé thanh phan héa hoc ctia Z zerumbet tai Viét Nam, dong thai goi m tiém nang (ing dung cac hop chat phén lap tir loai nay lam ngudn
nguyén liéu tu nhién cho phat trién chat (i ché a-glucosidase, hd trg phong nglra va diéu tri bénh dai thao dudng type 2.

Tirkhéa: Zingiber zerumbet, acid 4-hydroxybenzoic, acid protocatechuic, aromadendrin, a-glucosidase, ddi thdo dudng type 2.

ABSTRACT

The ethyl acetate fraction of the rhizomes of Zingiber zerumbet Sm., collected in An Giang province, was subjected to column chromatography on silica gel,
yielding three pure compounds: 4-hydroxybenzoic acid (1), protocatechuic acid (2), and aromadendrin (3). The structures of these compounds were elucidated
based on nuclear magnetic resonance ("H-NMR, ™C-NMR) spectroscopic analysis combined with comparison to published data. /n vitro evaluation of a-
glucosidase inhibitory activity revealed that all three compounds exhibited markedly higher potency than the positive control acarbose (ICso = 214.5uM). The
ICso values for 4-hydroxybenzoic acid (1), protocatechuic acid (2), and aromadendrin (3) were 49.7uM, 45.3pM, and 31.28uM, respectively, with aromadendrin
(3) showing the strongest activity. These findings provide further insights into the chemical constituents of Z. zerumbet in Vietnam and highlight the potential
of its isolated compounds as natural sources for the development of a-glucosidase inhibitors for the prevention and management of type 2 diabetes mellitus.

Keywords: Zingiber zerumbet, 4-hydroxybenzoic acid, protocatechuic acid, aromadendrin, a-glucosidase, type 2 diabetes mellitus.
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1. GIGI THIEU GUng (Zingiberaceae), phan b6 rong réi & cac nuéc Dong
Nam A nhu Thai Lan, Malaysia, Indonesia va Viét Nam.

Zingiber zerumbet Sm. (Z. zerumbet), thudng goi la ; -
Than ré cda cay tu lau da dugc s dung trong y hoc ¢o

Gung gid, la loai thuc vat than thdo lau nam thudc ho
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truyén dé diéu tri cac bénh ly viém nhiém, réi loan tiéu
hoa, dau khép, nhiém khuan da va kiém soat dudng huyét
[1-3]. Nhirng (ng dung nay da thuc ddy nhiéu nghién ctiu
hién dai nham kham pha cac hoat chat cé trong than ré
cla loai thuc vat nay.

Nhiéu hgp chat thi cap da dugce phan lap tir Gung gio,
bao gém céc sesquiterpene nhu zerumbone - hgp chat dac
trung véi hoat tinh khang viém, chong ung thu, khang
virus va gay doc chon loc trén té bao ung thu [3-5]. Ngoai
ra, cdc monoterpene nhu camphene, citral va sabinene
cling dugc ghi nhan véi hoat tinh khang khuén va chéng
oxy héa manh [4, 6]. Bac biét, nhém flavonoid va acid
phenolic - nhu kaempferol, afzelin, protocatechuic acid va
vanillic acid - da dugc phat hién trong Z zerumbet va cho
thay kha nang chéng oxy hdéa manh, khang viém va diéu
hoa chuyén héa glucose [7-10].

Dai thdo dudng type 2 la mét bénh chuyén hoa man
tinh phé bién, trong d6 enzym a-glucosidase déng vai trd
quan trong trong viéc thdy phan carbohydrate thanh
glucose. Do dé, cac hgp chat uc ché enzym nay dang
dugc nghién ctu nhu liéu phap hé trg kiém soat dudng
huyét. So vai thudc téng hop nhu acarbose - von gay ra
tadc dung phu nhu chuéng bung, tiéu chdy - thi cac hop
chat tu nhién nhu flavonoid hoac acid phenolic dugc xem
la lua chon an toan va hiéu qua hon [11, 12].

Cac nghién cliu trudc day chd yéu tap trung phan tich
cao methanol, n-hexane hodc chloroform clia Gung gid,
ngi thu nhan cic hgp chat kém phan cuc nhu
sesquiterpene, flavonoid glycoside hodc steroid [4, 7, 9].
Trong khi d6, cao ethyl acetate it dugc khai thac mdc du
c6 tiém nang tap trung cac hop chat flavonoid tu do va
acid phenolic. Viéc phan lap va danh gia hoat tinh sinh
hoc tir phan doan nay con tuong d6i han ché. Do dé,
nghién ctru nay dugc thuc hién nham phan lap va xac
dinh cdu truc cac hop chat ti cao ethyl acetate cta than
ré Z zerumbet, dong thoi danh gia hoat tinh Gc ché
enzyme a-glucosidase in vitro clia cac hgp chat thu dugc.
K&t qua thu dugc sé gép phan md rong hiéu biét vé thanh
phan hoa hoc clia loai thuc vat nay tai Viét Nam va ggi mé
tiém nang Ung dung trong phong va hé trg diéu tri dai
thao dudng type 2.

2. D01 TUGNG VA PHUGNG PHAP NGHIEN CUU
2.1. Ddi tugng nghién ciu

Than ré Glng gi6 (Z zerumbet) dugc thu hai tai An
Giang thang 12 nam 2020 va dugc dinh danh bai Nguyén
Quéc Binh (Vién Han lam Khoa hoc va Céng nghé Viét
Nam). Mau tiéu ban ma s6 GG-T-01 dugc luu gil tai Phong
thi nghiém Héa hitu co, Truong Pai hoc Tay Nguyén.
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2.2, Phuong phap nghién ctiu

2.2.1. Phuong phdp phdén lép va xdc dinh cdu tric
hod hoc

Qua trinh phan lap cac hgp chat dugc thuc hién bang
phuong phap sac ky I6p mdng (TLC) két hgp sac ky cot
(CCO). Trong TLC, ban moéng trang san DC-Alufolien 60 Fass
(0,25mm; Merck) dugc st dung dé kiém tra su hién dién
cla cac hgp chat. Cac vét dugc quan sat duédi anh sang ti
ngoai & hai budc séng 254nm va 365nm. Ban mdng dugc
xt ly bang dung dich H,S04 5% trong methanol, sau do6
gia nhiét dé phat hién.

Sac ky cot pha thudng dugc tién hanh véi chat hap
phu la silica gel 100 (Merck, kich thudc hat 40 - 60um va
63 - 200um). Dung moi rtia gidi gébm n-hexane, ethyl
acetate, dichloromethane va methanol. Cac dung méi la
dung méi cong nghiép da dugc chung cat dé loai tap chat
trudc khi str dung.

Xac dinh cau tric hoa hoc clia cac hop chat dugc thuc
hién bang phé cong hudng tir hat nhan (NMR) mét chiéu
("H-NMR, 3C-NMR). Phé NMR dugc do trén may Bruker
Avance 500MHz va 600MHz, st dung tetramethylsilane
(TMS) lam chéat chuan ndi, tai Vién Héa hoc - Vién Han lam
Khoa hoc va Céng nghé Viét Nam. Cac dung méi st dung
dé hoa tan mau gém CDs0D va CDCls.

2.2.2. Bdnh gid hoat tinh i'c ché enzyme a-glucosidase

Hoat tinh (c ché enzym a-glucosidase cla hop chat
dugc khdo sat dua trén quy trinh cda Bai Thi Xuan Trang
va cong su [12]. Cu thé, hén hgp gém 100uL dung dich
dém phosphate (100mM, pH 6,8), 20uL enzym a-
glucosidase (IU) va 40uL dung dich mau dugc a & 37°C
trong 15 phut. Ti€p d6, bé sung 40uL p-nitrophenyl-a-D-
glucopyranoside (5mM) va tiép tuc i thém 20 phut. Phan
Ung dugc cham dut bang cach thém 100uL Na,CO;
(0,1M). S&n pham p-nitrophenol sinh ra dugc do dd hap
thu tai budc séng 405nm. Acarbose dugc st dung nhu
chat chudn déi ching.

2.2.3. Xdrly mau, chiét xudt va phdn ldp

Phan than ré Gung gié sau khi thu hoach dugc rua
sach, phoi khé va cat nhd, thu dugc téng khéi lugng
5,3kg. Mau nguyén liéu dugc chiét bang phuong phap
Soxhlet v&i dung méi methanol, thu dugc cao methanol
toan phan cé khoi lugng 618,5g. Cao methanol nay tiép
tuc dugc phan bé lan lugt vai cac dung moéi n-hexane,
chloroform, ethyl acetate va methanol. Sau khi c6 quay
chan khong, thu dugc cac phan doan: cao n-hexane
(150g), cao chloroform (599), cao ethyl acetate (17,7g) va
cao methanol phan doan (3609).
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Phan doan ethyl acetate dugc tinh sach bang sac ky
cot silica gel pha thudng, st dung hé dung méi giai ly n-
hexane : ethyl acetate (v/v, 100:0 dén 0:100), sau do6 rua
giai bang acetone. Cac dich rta gidi dugc theo doi bang
sac ky I6p mong va gop thanh phan doan, c6 quay thu hoi
dung moéi thu dugc 11 phan doan E1 - E11.

Tu phan doan E9 (1364,9mg), tién hanh sac ky cot
silica gel pha thudng véi hé dung méi chloroform : ethyl
acetate (v/v, 100:0 dén 0:100), thu dugc 6 phan doan nho:
E9.1 (155,0mg), E9.2 (325,1mg), E9.3 (125,8mg), E9.4
(133,4 mg), E9.5 (251,0mq) va E9.6 (51,9mq). Phan doan
E9.1 dugc tinh sach tié€p bang sac ky cot pha thudng sur
dung hé dung méi n-hexane : chloroform (v/v, 100:0 dén
0:100), thu dugc 2 phan doan: E9.1.1 (23,3mg) va E9.1.2
(31,9mg). Phan doan E9.1.2 tiép tuc dugc tinh sach bang
sac ky 16p mong diéu ché vai hé dung moi n-hexane :
ethyl acetate (85 : 15, v/v) thu dugc hgp chat 1 (4,0mg).
Phan doan E9.2 dugc tinh sach bang sac ky cét pha
thudng véi hé dung mdéi n-hexane : ethyl acetate (v/v,
100:0 dén 0:100), thu dugc 3 phan doan: E9.2.1 (98,0mg),
£9.2.2 (31,7mg) va E9.2.3 (96,4mg). Phan doan E9.2.2 tiép
tuc dugc tinh sach bang sac ky I6p mong diéu ché vai hé
dung méi n-hexane : ethyl acetate (v/v, 7 : 3), thu dugc
hap chat 2 (6,6mg) va hop chat 3 (4,5mq).

3. KET QUA VA THAO LUAN
3.1. Két qua phan lap va xac dinh cau tric héa hoc

Tu cao ethyl acetate cla than ré Glng gi6 Z zerumbet
thu hai tai tinh An Giang, s&r dung phuong phap sac ki cot
silica gel pha thudng, sac ki I6p méng va sac ki |6p mong
diéu ché da phan lap dugc ba hgp chat gém acid 4-
hydroxybenzoic (1), acid protocatechuic (2) va
aromadendrin (3). Cau tric cac hgp chat dugc trinh bay

trong hinh 1.
CIOOH cooH L A on
X HO__A o © 2‘\\\‘(\©j
3 > >
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OH OH S g O
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Hinh 1. Cau tric cac hop chat (1-3) phan lap tir than ré Gimg gid Z zerumbet

Hop chat 1 c6 dang bét, mau tréng, tan tot trong dung
moi acetone. Phé "TH-NMR clia hgp chéat 1 ¢6 su xuat hién
tin hiéu cta hai cdp proton thom ghép ortho véi nhau
[617,92 (2H; d; J = 8,6Hz; H-2, H-6); 616,92 (2H; d; J = 8,6Hz;
H-3, H-5)]. Phé 3C NMR clia hop chat 1 cho céc tin hiéu
cong hudng tuong Ung véi bdy carbon, trong d6 cé moét
carbon carbonyl ctia acid carboxylic [6c 167,6; 1-COOH],
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mot carbon thom gan véi oxygen [&c 162,6; C-4], mét
carbon tham mang nhém thé [6c 122,8; C-1] va bon carbon
thom methine [(&c 132,8; C-2, C-6); (& 116,0; C-3, C-5)].

TU cac ditliéu phé trén cho thay hop chat 1 c6 ciu truc
clia mot vong benzene ¢ 2 nhom thé la acid va hydroxyl.
Tién hanh tra ctu tai liéu tham khao va so sanh dit liéu
phé cla hgp chdt 1 cho thdy hgp chat nay va acid
4-hydroxybenzoic c6 su tuong déng. Vi vay, cau tric cla
hap chat 1 dugc dé nghi la acid 4-hydroxybenzoic [13].

Hgp chat 2 c6 dang bét, mau trang, tan tét trong
dung méi methanol. Phé "H-NMR cuta hgp chat 2 cho
thdy su xuat hién ba tin hiéu proton thom cta hé ABX
[6n 7,40 (1H; d; J=1,7Hz; H-2); &4 6,78 (1H; d; J = 8,0Hz;
H-5); 84 7,41 (1H; dd; J = 8,4; 1,7Hz; H-6)]. Phé *C-NMR
cla hgp chat 2 xuat hién tin hiéu ctia bay carbon, trong
d6 c6 mét carbon carbonyl ctia nhém acid [6¢ 170,3;
1-COOH], hai carbon thom gan véi oxygen [(6c 146,1;
C-3); (6¢c 151,6; C-4)], mét carbon thom mang nhém thé
[6c 123,2; C-1] va ba carbon thom methine [(6¢ 117,8;
C-2); (6c 115,8; C-5); (6¢ 124,0; C-6)].

TU céc dir lieu phd trén cho thdy hop chat 2 cling ¢
cdu trdc ctia mét vong benzene tuong tu nhu hop chat 1
ngoai tri su bi€n mat mot proton thom va su xuat hién
thém mot carbon thom gén véi oxygen, ggi y hgp chat 2
chta hai nhdm hydroxy. Tién hanh tra ctiu tai liéu tham
khdo va so sanh di liéu phd ctia hgp chat 2 va acid
protocatechuic [14] nhan thay c6 sy tuong dong. Vi vay,
cau tric hgp chat 2 dugc dé nghi la acid protocatechuic.

Hop chat 3 c6 dang tinh thé kim, mau vang nhat, tan
t6t trong dung méi methanol. Phd 'H-NMR cla hgp chat
3 ¢6 su xuat hién hai proton thom ghép meta véi nhau [6y
5,88 (1H; d; J = 2,2Hz; H-6); 615,93 (1H; d; J = 2,2Hz; H-8)],
hai cdp proton tham ghép ortho véi nhau [64 7,36 (2H; d;
J =8,6Hz; H-2', H-6); 6n 6,83 (2H; d; J = 8,6Hz; H-3’, H-5')]
va 2 tin hiéu proton oxymethine [6+ 4,54 (1H; d; J=11,6Hz;
H-2); 644,98 (1H; d; J = 11,6Hz; H-3)].

Phé *C-NMR cuia hgp chat 3 cho thay tin hiéu cda 15
carbon, trong d6 c6 mét carbon carbonyl cila nhém
ketone [6¢ 198,5, C-4], bén carbon thom gén véi oxygen
[(6c 165,3; C-5); (6c 168,7; C-7); (6¢c 164,5; C-9); (6¢ 159,2;
C-4"], hai carbon thom mang nhém thé [(6-101,9; C-10);
(6¢129,3; C-11], 6 carbon tham methine [(6¢97,3; C-6); (6c
96,3; C-8); (6¢c 130,4; C-2', C-6"); (6¢ 116,2; C-3', C-5")] va 2
carbon oxymethine [(6¢85,0; C-2); (6¢ 73,6; C-3)]1.

Cacdtliéu phé trén cho thay hgp chat 3 cé cautruc clia
mét khung flavanone véi mot nhém oxymethine. Ngoai ra,
trén phd 'H-NMR nhan thdy proton oxymethine H-2 va hai
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Bang 1. Két qua thir hoat tinh clia cac cao th thén ré Gimng gio

Mu cao Phan tram tic ché (1, %) ICso
250 pg/mL 100 pg/mlL 50 pg/mlL 25 pg/ml 10 pg/mL (ng/mlL)

MeOH toan phan 88,615 275+26 23+26 - - 155,2
n-Hexane 791+28 18,6 +14 - - - 177,7
CHCl, 948+1,5 40,2+29 64+18 - - 126,9
EtOAc 721£22 520+3.2 28,54 1+0,61 7314 - 95,7
MeOH phan doan 252+20 76+11 - - - >250
Acarbose 138,2

*1>100%;—:1<1%

Bang 2. Két qua thir hoat tinh clia cac hap chét (1-3) phan Iap tif cao ethyl acetate

. Phan tram uc ché (I, %)
Hop chat 1Cso (pM)
250uM 100pM 50pM 25uM 10uM
Acid 4-hydroxybenzoic (1) * 63,37 £ 0,68 50,10+ 0,39 34,90+ 0,30 27,37+0,13 49,7
Acid protocatechuic (2) * 63,9+6,8 56,4+ 4,1 22,7+5,7 179495 453
Aromadendrin (3) * 77,55%0,75 65,37+ 0,26 445+13 29,7£2,0 31,3
Acarbose 2141
*11>100 %

proton H-3 c6 hang sé ghép J = 11,6Hz nén H-2 va H-3
ghép trans véi nhau hudng truc - truc, tir dé cho phép xac
dinh nhém 4'-hydroxyphenyl va nhém -OH tai vi tri C-2
cling & vi tri trans véi nhau. Tién hanh tra cdu tai liéu tham
khdo va so sanh dir liéu phé cla hgp chat 3 va
aromadendrin cho thay cé su tuong dong. Vi vay, hgp chat
3 dugc dé nghi la aromadendrin [15].

3.2. Két qua danh gia hoat tinh ic ché enzyme
a-glucosidase

Cao tho cla than ré Glung gidé sau khi dugc ly trich
bang hé thong chiét Sohxlet dugc tién hanh th nghiém
hoat tinh tc ché enzyme a-glucosidase véi chat doi
chiing duong la acarbose. Két qua thr nghiém hoat tinh
dugc trinh bay trong bang 1.

Tu két qua cho thay cao ethyl acetate clia than ré
Gung gié c6 hoat tinh tc ché enzyme a-glucosidase
manh nhat véi gia tri ICso = 95,7ug/mL so vGi chat doi
ching duaong acarbose (bang 1). Do d6, cao ethyl acetate
dugc chon dé tiép tuc tién hanh phan 1ap cac hop chat
sach thdr hoat tinh ic ché enzyme a-glucosidase cla cac
chat sach thu dugc. Két qua cac thi nghiém dugc trinh
bay trong bang 2.

Két qua danh gia hoat tinh (c ché enzyme
a-glucosidase cho thdy cad ba hop chat gém acid
4-hydroxybenzoic (1), acid protocatechuic (2) va
aromadendrin (3) déu thé hién kha nang tc ché manh, véi
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gia tri ICs, thap hon tir 4,3 - 6,8 1an so véi chat d6i ching
duong acarbose (ICso = 214,1uM). Cu thé, gia tri ICso clia
acid 4-hydroxybenzoic (1), acid protocatechuic (2) va
aromadendrin (3) lan luot & 49,7uM, 45,3uM va 31,3uM.
Pang cha y, & nong d6 250uM, ca ba hgp chat déu cho
phan tram c ché vugt qua 100%, ching to hiéu luc Uc
ché vuat troi.

Céac nghién cdu trudc day cling da ghi nhan hoat tinh
Uc ché enzyme a-glucosidase cla ba hop chat nay &
nhiing loai thuc vat khac nhau, tuy nhién mdc dé c ché
thudng thap hon so véi két qua trong nghién clu nay.
Cu thé, acid 4-hydroxybenzoic phan 1ap tiloai Geranium
thunbergii cé gia tri ICso > 362,32uM [16]. Protocatechuic
acid (PCA) va aromadendrin da dugc nhiéu nghién ctu
khac ghi nhan <6 kha nang Uc ché enzyme
a-glucosidase, nhung muc dé tic ché bao céo thay doi
I&n tuy theo hé thir nghiém. PCA thudng dugc bao cio
la mot chat Uc ché yéu - trung binh trong nhiéu nghién
ctu (ICso khoang 157,7uM trén hé enzyme ndm men
[17]) mac du cling ¢6 bdo cdo ghi nhan gia tri ICso nhd
hon trong mot sé nghién ctu (ng dung phuong phéap
phan lap nham hoat tinh [18]. Ngugc lai, aromadendrin
thuong cho hoat tinh Uc ché t6t hon so véi cac acid
phenolic don gidn, va cac bado cdao cho thay
aromadendrin hodc chiét phan chda aromadendrin c6
gid tri 1Cso trong khodng vai chuc uM [19].
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So sanh vdi cac tai liéu tham khao, ba hop chat phan lap
tur Z. zerumbet trong nghién ctu nay cho gia tri ICso thap
hon dang ké (31,3 - 49,7uM). Diéu nay c6 thé lién quan dén
su khac biét vé nguén géc thuc vat téi hoat tinh Uc ché
enzyme a-glucosidase. Két qua nay khéng chi cling co
bang ching vé vai trd cla cac hgp chat polyphenol tu
nhién trong kiém soat dudng huyét ma con la lan dau tién
ghi nhan hoat tinh tic ché a-glucosidase manh ctia ba hgp
chat nay tu loai Gling gi6 Z. zerumbet.

4, KET LUAN

Tu phan doan cao ethyl acetate cla than ré Gling gio6
Z. zerumbet, ba hgp chat acid 4-hydroxybenzoic (1), acid
protocatechuic (2) va aromadendrin (3) da dugc phan lap
va xac dinh cau tric. Ca ba hgp chat déu thé hién hoat
tinh tc ché a-glucosidase manh hon dang ké so vGi
acarbose vdi gia tri ICso thap hon tir 4 - 6,8 lan gia tri ICso
clia acarbose, trong d6 aromadendrin c6 tdc dung manh
nhat (ICso 31,28uM). Két qua nay cho thay cac hgp chat
phan lap tu cay GUng gi6 Zingiber zerumbet c6 vai tro va
tiém nang Ung dung nhu nhing tdc nhan Uc ché
a-glucosidase tu nhién, cé thé khai thac trong nghién ctiu
phat trién dugc pham.
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