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TOM TAT

Nghién ctiu nay tap trung phan lap va xac dinh cdu trdc cac hgp chat tir cao chloroform clia than ré Ging gid (Zingiber zerumbet Sm.) thu hdi tai An Giang.
Hai hop chét tinh khiét, gom isokaempferide (1) va afzelin (2), da dugc thu nhan théng qua cac phuong phap sac ky va dugc xac dinh cdu tric bang phé NMR 1D
va 2D ("H-NMR, C-NMR, HSQC, HMBC) két hgp vdi so sanh tai liéu tham khao. (4 hai hop chét déu thé hién hoat tinh (ic ché enzyme a-glucosidase déng ké, véi
gia tri 1Cso lan lugt la 85,55uM va 98,63uM, cao han rd rét so véi acarbose (ICso = 214,5uM). K&t qua nghién cu gop phan lam sang t6 thanh phan hda hoc clia
thén ré cdy Ging gid tai Viét Nam va ggi mé tiém nang ting dung cdc hgp chat tu nhién trong diéu tri dai thao dudng type 2.

Tirkhoa: Zingiber zerumbet, isokaempferide, afzelin, a-glucosidase, ddi thdo dudng type 2.

ABSTRACT

This study focused on the isolation and structural elucidation of compounds from the chloroform extract of the rhizome of Zingiber zerumbet Sm., collected
in An Giang province, Vietnam. Two pure compounds, isokaempferide (1) and afzelin (2), were obtained through chromatographic techniques and structurally
identified using one- and two-dimensional nuclear magnetic resonance (1D and 2D NMR: 'H-NMR, ®C-NMR, HSQC, HMBC) in combination with comparison to
reference data. Both compounds exhibited significant a-glucosidase inhibitory activity, with 1Cs values of 85.55uM and 98.63uM, respectively, which were
substantially lower than that of the positive control, acarbose (ICs, = 214.5uM). These findings contribute to the phytochemical profiling of Zingiber zerumbet
rhizomes in Vietnam and suggest the potential application of natural compounds in the management of type 2 diabetes.

Keywords: Zingiber zerumbet, isokaempferide, afzelin, a-glucosidase, type 2 diabetes.
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1. GIGI THIEU Viét Nam, cay thudng moc hoang & céc vung déi nui am

GUng gi6 Zingiber zerumbet Sm. (Z. zerumbet), con thap, ddc biét la doc theo bd sudi hodc noi dat &m rém
duoc goi la Riéng dai hay Ngai mat trdi, 13 loai thuc vat ~ FaP- Gung gi(? la cay than thao lau nam, cao khoang 1’,0 -
thudc ho Guing (Zingiberaceae), phan b6 rong rai tai khu ~ 1,3M- Than ré dang cu, phan nhanh, vo ngoar mau trlang
vuc Dong Nam A, Nam A va cac d3o Thai Binh Duong. Tai  Mhat, rudt vang nhat. La moc so le, khong cudng, phién la
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hinh mac, mat trén xanh dam, mat dudi nhat mau va cé
l6ng thua, be 1a nhan, c6 16ng & chép. Cum hoa moc trén
can dai 30 - 60cm, gom nhiéu 1a bac xép lgp hinh mét
chim, mau luc, dudng kinh 25 - 30mm. Hoa mau vang,
trang hoa cé 6ng dai khoang 2cm, canh moéi ba thuy,
trong dé thuy gitta Ién va I6m. Qua nang hinh bau duc,
chtait hatden cé do hattrang [1, 2]. Trong y hoc dan gian,
than ré clia Guing gi6 dugc st dung dé diéu tri cac bénh
lién quan dén viém nhiém, réi loan tiéu héa, dau nhiic co
xuong khdp va réi loan chuyén héa [2, 31.

Than ré Z zerumbet la nguén giau cac hgp chat thi cap
nhu monoterpene, sesquiterpene va flavonoid, trong dé
nhiéu hop chat da dugc chiing minh cé hoat tinh sinh hoc
nhu chéng viém, khang virus, chdng oxy héa va diéu hoa
dudng huyét. Tinh dau ti than ré Z. zerumbet cho thay sy
hién dién cla cac thanh phan chinh nhu citral, sabinene,
zerumbone, camphene.., trong dé zerumbone thé hién
kha nang Uc ché virus Epstein-Barr manh véi ICso = 0,14uM
[4, 5]. Ngoai ra, cao ethanol tir than ré cling da dugc ching
minh c6 tac dung gidm glucose huyét tuong trén mo hinh
chuét tiéu dudng gay bdi streptozotocin [6].

Trong boi canh cac bénh man tinh nhu dai thao dudng
type 2 ngay cang gia tang va nhu cau tim kiém céac chat
Uc ché enzyme a-glucosidase cé ngudn géc ty nhién
ngay cang Ién, Gling gi6 tré thanh déi tugng nghién ctu
tiém nang. Trong nghién ctiu nay, ching t6i tién hanh
phan 1ap cac hop chét tir cao chloroform cla than ré
GUng gid thu hai tai An Giang, xac dinh cau tric hoa hoc
bang phd cong hudng ti hat nhan (NMR) va danh gia
hoat tinh c ché enzym a-glucosidase clia cac hgp chat
thu nhan dugc. Muc tiéu nham déng gép thém dit liéu
hoa hoc cho loai cay nay va budc dau sang loc cac hoat
chat tiém nang phuc vu nghién ctu diéu tri dai thao
dudng type 2.
2.p0I TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Ddi tugng nghién ciu

Than ré Gung gi6 (Z. zerumbet) dugc thu hai tai An
Giang thang 12 nam 2020 va dugc dinh danh b&i Nguyén
Qudc Binh (Vién Han lam Khoa hoc va Cong Nghé Viét
Nam). Mau tiéu ban ma s6 GG-T-01 dugc luu gilr tai Phong
thi nghiém Hoéa h(tu co, Trudng Dai hoc Tay Nguyén.
2.2, Phuong phap nghién citu

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

S dung phuong phap phan sac ky I6p mong va sac
ky cot dé phan lap cac hop chat. Phuong phap sac ky 16p
mong (TLC) st dung ban méng trang san DC-Alufolien
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60 F254 (0,25mm; Merck). Quan sat cac hgp chat bang
den t ngoai & hai budc séng 254nm va 365nm hodc
hién mau bang thudc thir H,SO4 5% trong methanol va
ho néng bang may sdy. Phuang phap sac ky cét (CC) sur
dung cét sac ky pha thudng vai silica gel silica gel 100
(Merck, 40 - 60um), silica gel 100 (Merck, 63 - 200um).
Dung méi rtra giai s dung dung méi cong nghiép da
dugc chung cat lai nhu n-hexane, ethylacetate,
dichloromethane, methanol.

Cau trac hod hoc cua cac hgp chat dugc xac dinh
bang phd cong hudng tir hat nhan (NMR) 1 chiéu ('H-
NMR, *C-NMR) va phé cong hudng ti hat nhan 2 chiéu
(HMBC, HSQC). Phé NMR dugc do trén may Bruker Avance
500MHz va 600MHz, si dung chat chudn noi la TMS, tai
Vién Hoa hoc - Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Dung méi hoa tan cac hgp chat truéc khi do phd
NMR Ié: CD3OD, CDC|3.

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

Hoat tinh Uc ché enzyme a-glucosidase clia cta hgp
chat dugc thuc hién theo phuong phap cta Déi Thi Xuan
Trang va cong su [7]. Cach tién hanh: U & nhiét d6 37°C
hén hgp (100uL dung dich dém phosphate (100mM,
pH = 6,8) + 20uL enzyme a-glucosidase (IU) + 40uL chat
sach) trong 15 phut, ti€p theo b8 sung 40uL p-nitro-
phenyl-a-D-glucopyranoside (5mM) va G thém trong 20
phut va cudi cing cho vao 100uL Na,COs (0,1M) dé diing
phan tng. D6 hap thu ctia p-nitrophenol giadi phdng dugc
do tai budc séng 405nm. Chat déi chiing dugc st dung la
Acarbose.

2.2.3. Xir Iy mau, chiét xudt va phén ldp

Nguyén liéu than ré Z. zerumbet sau khi thu hai tai An
Giang dugc ruia sach, phoi kho, cat nho va thu dugc 5,3kg.
Mau khoé dugc chiét lién tuc bang phuong phéap Soxhlet
vGi methanol, thu dugc cao methanol toan phan (618,5g).
Cao nay dugc phan bé tuan tu bang cac dung mébi
n-hexane, chloroform, ethyl acetate va methanol. Sau khi
c6 quay thu hoéi dung méi, thu dugc cac phan doan:
n-hexane (150g), chloroform (599), ethyl acetate (17,79)
va methanol (360g).

Cao chloroform (59g) dugc tién hanh sac ky cot silica
gel pha thudng, s&¢ dung hé dung moi
chloroform:methanol véi d6 phan cuc tang dan (0 - 100%
methanol), thu dugc 11 phan doan, ky hiéu tir A dén K.
Phan doan G (2707,3mg) tiép tuc dugc phan tach bang sac
ky cét silica gel v&i cing hé dung méi, thu dugc 7 phan
doan nhé: G1 (105,9mg), G2 (150,6mg), G3 (232,9mg), G4
(228,7mg), G5 (1208,1mg), G6 (313,2mg) va G7 (349,1mg).
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Phan doan G7 dugc xt ly bang sac ky cot véi hé dung
moi chloroform:isopropanol c6 dé phan cuc tang dan, két
thic bang methanol tuyét déi. Két qua thu dugc 6 phan
doan nhd (G7.1 - G7.6), trong d6 phan doan G7.4 (24,6mg)
dugc tiép tuc tinh sach bang sac ky I6p mong diéu ché, su
dung hé dung méi chloroform:methanol (85:15), thu
dugc hgp chat 1 (5,3mg) ti phan doan nhé G7.4.2.

Tu phan doan G7.5 (57,3mg), tién hanh két tinh trong
acetone thu dugc hop chat 2 (8,4mg).
3. KET QUA VA THAO LUAN
3.1. Két qua phéan lap va xac dinh cau tric héa hoc

St dung phuong phap sac ky cot silica gel pha thudng
va sac ky I6p mong véi cac hé dung moi co6 do phan cuc
khac nhau, phuang phap séac ki I6p mong diéu ché va
phuong phap két tinh, tir cao chloroform cta than ré
Gung gi6 da phan lap dugc hai hgp chat (1-2). Cau tric
cac hop chat dugc trinh bay trong hinh 1.

Hinh 1. Cau trtic cta cac hgp chat phan Iap tir than ré Ging gid Z. zerumbet

Hop chat 1 c6 dang bot, mau vang, tan tét trong dung
moi acetone. PhS 'H-NMR cla hgp chat 1 c6 su xuat hién
clia hai proton tham ghép meta véi nhau [6+ 6,25 (1H; d;
J = 2,1Hz; H-6); 614 6,49 (1H; d; J = 2,1Hz; H-8)], hai cap
proton tham ghép ortho [64 8,02 (2H; d; J = 9,0Hz; H-2' &
H-6'), 6u 7,01 (2H; d; J = 9,0Hz; H-3’ & H-5')], ba proton
nhom methoxyl [64 3,86 (3H; s; 3-OCH;s)] va moét tin hiéu
hydroxyl kiém néi [k 12,79 (1H; s; 5-OH)].

Phé 3C-NMR clia hop chat 1 cho thay c6 su xuat hién
clla mudi sau carbon, trong dé cé moét carbon carbonyl
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ctia nhom ketone [6¢ 180,0; C-4], bon carbon thom gan
véi oxygen [(6¢ 163,7; C-5), (6c 165,4; C-7), (5c 158,4; C-9),
(6c 161,4; C-4)], hai carbon thom mang nhém thé [(6c
106,4; C-10), (6¢c 123,2; C-1)], sédu carbon thom methine
[(6c99,9; C-6), (6c94,9; C-8), (6c131,7; C-2', C-6"), (6 116,9;
C-3', C-5")], hai carbon olefin gan vai oxygene [(6c 157,4;
C-2), (6¢ 139,7; C-3)] va moét carbon methoxyl [6¢ 60,7;
3-OCH;s]

TU cac dir liéu phé trén cho thay hgp chat 1 ¢6 cau tric
clia khung flavonol vé&i ba nhém hydroxyl va mét nhém
methoxyl. Phan tich ph6 HSQC va phé HMBC clia hgp chat
1 cho thdy nhom methoxy gén tai vi tri C-3 thong qua
tuong quan HMBC cuia proton nhém methoxyl véi C-3 va
ba nhém hydroxyl nam lan lugt cac vi tri C-5, C7 va C-4'.

A

Hinh 2. Tueng quan HMBC ctia hop chat 1

Tu két qua phan tich dir kién phé NMR va so sanh dir
liéu phé ctia hgp chat 1 va isokaempferide [8] cho thdy dit
kién phé hop chat 1 va isokaempferide c6 su tuang déng.
Do d6, hgp chat 1 dugc xac dinh la isokaempferide.

Hagp chat 2 c6 dang bét mau vang, tan tét trong dung
moi methanol. Phd 'H-NMR clia hgp chat 2 ¢ su xuat
hién 2 tin hiéu proton thom ghép meta véi nhau [64 6,20
(1H; d; J=2,1Hz; H-6), 616,38 (1H; d; J = 2, Hz; H-8)], 2 cap
tin hiéu proton thom ghép ortho v&i nhau [647,76 (2H; d;
J = 8,7Hz; H-2' & H-6'), 646,94 (2H; d: J = 8,8Hz; H-3' &
H-5")1. Ngoai ra, & vung trudng cao con cé su xuat hién
cla 1 tin hiéu proton anomer [61 5,38 (1H; d; J = 1,7Hz;
H-1")], 4 tin hiéu proton oxymethine [64 4,22 (1H; dd;
J=3,4;1,7Hz; H-2"), 643,72 (1H; m; H-3"), 6u 3,34 (2H; t;
H-4" & H-5")], 3 tin hiéu proton methyl [6+ 0,92 (3H; d;
J = 5,7Hz; H-6")] tuong Ung véi mét phan tir dudng
L-rhamnose.

Phé *C-NMR cla hgp chat 2 cho thay c6 su xuat hién
clia 21 carbon, trong d6 c6 mot carbon carbonyl cla
nhom ketone [8c 179,6; C-4], 4 carbon thom gan vGi
oxygen [(6c 163,2; C-5), (¢ 165,9; C-7), (6c 159,3; C-9), (6¢
161,5; C-4"], 2 carbon tham mang nhom thé [(6¢ 105,9;
C-10), (6¢ 122,6; C-1"], 6 carbon tham methine [(6c 99,9;
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C-6), (6c 94,8; C-8), (6c 131,9; C-2', C-6'), (6¢c 116,5; C-3,
C-5], 2 carbon olefin [(6c 158,5; C-2), (6¢c 136,2; C-3)], 1
carbon anomer [6¢ 103,5; C-1"'], 4 carbon oxymethine [(6¢
72,1;C-2"),(6c¢72,0; C-3"),(6c73,2; C-4"), (6c71,9; C-5"")] va
1 carbon methyl [(6c17,6; C-6").

TU cac dir lieu phé trén cho thay hop chat 2 cling ¢6
cdu truc cta khung flavonol tuong tu hgp chat 2 ngoai trit
sy thay thé nhém methoxy bang mot phan ti dudng
L-rhamnose. Phan tich phé HSQC va HMBC cla hgp chat
2 cho thady phan ti dudng L-rhamnose gén tai vi tri C-3
théong qua tuong quan HMBC cda proton anomer H-1"
vai C-3.

Hinh 3. Tueng quan HMBC clia hgp chét 2

Tién hanh tra ctu tai liéu tham khao va so sanh dirliéu
phé clia hgp chat 2 va afzelin [9] cho thay c6 su tuong
déng. Vi vay, hgp chat 2 dugc xac dinh la afzelin.

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

Cao tho cda than ré Gung gié sau khi dugc ly trich
bang hé théng chiét Sohxlet dugc tién hanh thi nghiém
hoat tinh Gc ché enzyme a-glucosidase vai chat doi
ching duong dugc st dung la acarbose. Két qua thi
nghiém hoat tinh cla cac cao tho tir than ré Gung gid
dugc trinh bay trong bang 1.

Bang 1. Két qua thir hoat tinh clia cac cao thd

Phan tram uc ché (1, %) Ic
= 50
Mau cao 250 | 100 50 25 10
(ng/ml)
pg/mL| pg/mL | pg/mL | pg/mL | pg/ mL
.. | 86| 275 23
MeOH toan phan 15| 26 | +26 - - 155,2
791 | 18,6
n-Hexane +28 | +14 - - - 177,7
94,8 | 40,2 6,4
Chloroform 215 | 29 | +18 - - 126,9
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72,1 52,0 | 28,54 7.3
Ethyl acetate £22| +32 | <061 | +14 - 95,7
MeOHphan | 252 | 7,6
doan | x20|+11| | T | T[>0
Acarbose 138,2

*1>100%; —:1< 1%

Tu két qua cho thay, cao chloroform va cao ethyl
acetate cla than ré cay Gung gié c6 hoat tinh tc ché
enzyme a-glucosidase kha tot vai gia tri ICso déu nho
hon acarbose (bang 1). Cac hop chat dugc phan lap
cing dugc tién hanh thu hoat tinh Gc ché enzyme
a-glucosidase in vitro. K&t qua cac thi nghiém dugc
trinh bay trong bang 2.

Bang 2. Két qua thi hoat tinh cla cdc hgp chét phan lap

. Phan tram tic ché (1, %) 1Cso
Hop chat

250pM | 100pM | 50pM | 25uM | 10pM | (pM)

Isokaempferide | 578+ | 264+ | 32+
(1) 4 |20 | 18 | B

5048+ 330t | 61+

. * 7 ! ! _

Afzelin (2) 067 " 12 98,63
Acarbose 214,5

*1>100%;—:1<1%

Két qua cho thay cac hgp chat 1 va 2 déu c6 hoat tinh
Uc ché enzyme a-glucosidase manh vai gia tri ICso nho
hon 2,2 - 2,5 lan gia tri ICso cGa chat d6i chiing duong
acarbose (ICsp = 214,5uM), trong d6, hogp chat
isokaempferide (1) la chat c6 hoat tinh manh nhat. M6t s6
bédo cao trudc day vé hoat tinh tic ché a-glucosidase ctia
hai hop chat isokaempferide va afzelin hodc cac dan xuat
flavonoid tuong tu cho thdy afzelin c6 1Cso khoang 118uM
(thdp hon acarbose), déng thsoi nghién clu véi
kaempferide cho két qua ICso = 55,3uM va co ché Uic ché
kiéu hén hap [8, 9]. Do d6, két qua hién tai khédng nhiing
khang dinh lai tiém nang cta hai hgp chat trong Uic ché
a-glucosidase, ma con mad réng y nghia khi ching duogc
phat hién tu cdy Gung gié véi hoat tinh manh.
4, KET LUAN

Tu cao chloroform clGa than ré cay Gung gid
Z. zerumbet thu hai tai An Giang, da phan lap va xac dinh
cau truc hai hop chat flavonoid la isokaempferide (1) va
afzelin (2) bang cac phuong phép sac ky cot va TLC. Cau
trdc cha cac hgp chat phan lap dugc xac dinh bang phé
cong hudng tir hat nhan 1D va 2D ('H-NMR, “C-NMR,
HSQC, HMBC). Két qua khao sat hoat tinh tic ché enzyme
a-glucosidase in vitro cho thdy ca hai hop chat déu thé
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hién hoat tinh tc ché dang ké, véi gia tri ICso lan luot la
85,55uM va 98,63uM, thap hon tir 2,2 - 2,5 1an so vai chat
doéi chiing duong acarbose. Két qua nay gép phan lam ro
hon thanh phan héa hoc clia than ré cay Gung gio tai Viét
Nam, déng thoi cho thay tiém nang (ng dung cula cac
flavonoid tu nhién trong phat trién dugc liéu hé trg diéu
tri ddi thao dudng type 2.
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