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TOM TAT

Day gam hay con goi la Vuong ton cé tén khoa hoc la Gnetum montanum Markgr.,, thudc ho Day
gdm (Gnetaceae). Trong y hoc ¢ truyén, Day gdm dugc st dung dé diéu trj phong thap, viém phé
quan man tinh, réi loan kinh nguyét va la thudc giai doc. Cac nghién clu vé thanh phan héa hoc
cla loai nay cho thdy Day gdm chiia nhiéu hgp chat cé gia tri nhu flavonoid, stilbenoid, lignan va
alkaloid. Tuy nhién, van chua cé nghién ciiu nao vé cac hgp chat anthraguinone cé mat trong Day
gadm. Bang cac phuong sac ky cot két hgp vaéi séc ky bdn méng pha thudng trén cao ethyl acetate
clia Day gam, chuiing téi da phan lap dugc 6 hop chat la cac dan xudt clia anthraquinone bao gém
chrysophanol (1), emodin (2), physcion (3), questin (4), aloe-emodin (5) va acetyl-aloe-emodin (6).
C4u tric cac hop chat dugc xac dinh béng cac phuong phap phé cong hudng tir hat nhan két hop
so sanh tai liéu tham khao. Két qua nghién clu cho thdy ca 6 hop chat déu lan dau tién dugc bao
cdo trong chi Gnetum. Tién hanh thir nghiém hoat tinh trung hoa géc tu do DPPH, tic ché enzyme
a-glucosidase va Uic ché enzyme xanthine oxidase trén tat ca cac hop chét phan lap dugc. Két qua
thr nghiém hoat tinh Uc ché enzyme a-glucosidase, cho thdy tat ca cac hop chat déu co gia tri
phan tram Uc ché (1%) trong khoang 12-75% & néng do 100 uM, trong do6 cac hgp chat 2,3,5va 6
cho thdy hoat tinh tuong déi manh véi cac gia tri ICsq lan luct la 73,6, 97,1, 72,2 va 73,5 M, manh
hon so véi chat déi chiing duong acarbose (ICsg = 190,6 uM). Két qua thir nghiém hoat tinh trung
hoa géc tu do DPPH, cho thdy hop chét 4-6 cé gia tri phan tram Uc ché (1%) trong khodng 3-37%
tai néng do 100 uM, nguac lai cac hop chat 1-3 khong co hoat tinh trung hoa géc tu do DPPH tai
nong do thi nghiém nay. C& 6 hop chat déu cho thay kha ndng Uc ché enzyme xanthine oxidase
tuong déi yéu vai gid tri phan tram Uc ché trong khodng 6-42% tai néng dé 100 uM. Nghién ctu
nay da bé sung ca s& dirliéu vé thanh phan hoa thuc vat clia cac dudc liéu tai Viet Nam, dac biét
la cAc hgp chat anthraquinone tir than Day gam.

Tuwkhoa: Day gdm, anthraguinone, Gnetaceae, DPPH, xanthine oxidase, a-glucosidase

MG PAU

Day gdm hay con goi la Vuong Ton, 6 tén khoa hocla
Gnetum montanum Markgr., thudc ho Day gdm (Gne-
taceae). ! Day gim moc tu nhién trong riing thudng
xanh 6 d6 cao 200 - 1200 m hodc cic rling mua la
rong can nhiét d6i ¢ ven song.”~* & nubc ta, Day
gim phan bé rong rii & cac tinh viing nui phia Bic. >*
Trong y hoc ¢6 truyén, cic bo phan ctia than Day gdm
dugc st dung d€ diéu tri phong thdp, viém phé quan
man tinh, réi loan kinh nguyét va 1 thuéc giai doc. >*
Ngoai ra, hat con dugc ép ddu dé€ xoa bdp chiia bénh
thap khé’p.}’4 Céc cong bo trude day vé thanh phin
héa hoc ctia Diy gdm chda nhiéu hgp chit cé gid tri
nhu flavonoid, stilbenoid, lignan va alkaloid. 5-10 c4c
nghién ctu trong va ngoai nudc cing cho thdy cao
chiét va cac hgp chat tu loai nay ciing mang lai sy da
dang vé hoat tinh sinh hoc nhu khang khuén, khing
virus, khang oxy héa, khang viém, khédng ung thu va
ha dudng huyét. >10-12

Anthraquinone (9,10-dioxoanthracene) c6 ciu truc
v6i hé ba vong thom anthracene ciing va phing, trong
d6 c6 hai nhém ketone tai vi trf C-9 va C-10.'3 Pay
la mot nhém hgp chét tu nhién c6 mit trong nhiéu
loai dugc liéu. Céc hgp chét nay dugc biét dén véi
nhiéu hoat tinh sinh hoc quan trong nhu khang oxy
héa, khang ung thu va khang viém.!'4"'® Hién nay,
chua c6 cong bd nao vé thanh phan anthraquinone
tit than DAy gdm. D& lam rd hon vé thanh phan héa
hoc ctia loai cay nay ching t6i da tién hanh phan lap
cac hgp chét tit cao ethyl acetate (EtOAc) ctia Déy
gdm. Bang cac phuong phép sic ky cot pha thudng,
két hop véi phuong phap phd cong hudng tit hat nhan
(NMR), chung t6i da phan 14p dugc 6 hop chitla dan
xudt cuia anthraquinone bao gém chrysophanol (1),
emodin (2), physcion (3), questin (4), aloe-emodin
(5) va acetyl-aloe-emodin (6).

VAT LIEU VA PHUONG PHAP

Trich dan bai bao nay: Nhat Trudng D V, Xuan Hai N, Minh Khang L, Thanh Mai N T. Cac hgp chat an-
thraquinone tir cao ethyl acetate ciia than Gnetum montanum Markgr.. Sci. Tech. Dev. J. - Nat. Sci.

2026; 10(1):3572-3581.
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Péi tuong nghién cuu

Than Déay gdm dugc thu hai ¢ lang Thanh Luong,
huyén Luong Son, tinh Hoa Binh vao thdng 8 nam
2019. Mau thyc vat dugc dinh danh béi TS. Bui Thanh
Ha, khoa Y hoc ¢8 truyén, Bénh vién Quan y 103 (Hoc
vién Quan Y Viét Nam). Mau dugc luu trit 3 b mon
Hoa dudc, khoa Hbéa hoc, Pai hoc Khoa hoc tu nhién,
PHQG-HCM.

Héa chat va thiét bi

Midy phé cong hudng tit hat nhan Bruker-500 MHz
v6i dung mdi CDCls, CD3COCD3 va CD3SOCD3;
mdy quang ph6 hip thu phan t& UV-VIS Shi-
madzu 1800 (Nhat Ban); silica gel pha thudng 60-
200 pm tu Scharlau (Tay Ban Nha); ban modng
silica gel pha thuong Kieselgel 60F;s4 tii Merck
(Ptic); cac dung mdi n-hexane, chloroform, dimethyl
sulfoxide (DMSO), ethyl acetate (EtOAc), acetone
(AcMe), ethanol (EtOH), methanol (MeOH) tu
Scharlau véi @6 tinh khiét > 99%; 2,2-diphenyl-
1-picrylhydrazyl (DPPH, 1898-66-4, > 90%) tu
Merck (Dtc); a-glucosidase tii Saccharomyces cere-
visiae; 2,2-Diphenyl-1-picrylhydrazyl (DPPH); 4-
nitrophenyl 3-D-glucopyranoside ( NP-G), Na; CO3,
Na,HPO,4 va NaH,POy4 ti Sigma-Aldrich (Ptic);
xanthine oxidase (XO, 25 Units) va xanthine (>
99,5%) tui Sigma Aldrich (Ptc); HCI (37%) tii Merck
(bric).

Chiét xuat va phan lap

Miu than Day gam kho (6,5 kg) dugc xay nho, sau
dé tién hanh chiét Soxhlet 1an lugt véi cdc dung moi
c6 do phén cuc tang d4n n-hexane, EtOAc va MeOH
thu dugc cac dich chiét tuong tng. Dich trich viia
thu dugc mang di c6 quay ap sudt kém thu dugc cao
tuong ung 13 cao n-hexane (24,5 g), EtOAc (150,0 g)
va MeOH (585,0 g). Tién hanh sic ky ban mong céc
cao tho, hién vét hip thu dudi anh sing UV 254 nm
va hién mau bing thudc thtt HySO4 20% cho théy cao
EtOAc c6 kha néng tach t6t trén sic ky ban mong nén
dugc chon détiép tuc tién hanh diéu ché cic cao phan
doan. Cao EtOAc (150,0 g) dugc tién hanh sic ky
cot silica gel pha thudng véi hé dung moi giai ly 1a
CHCl3:MeOH v6i d6 phan cuyc tang dan tii 0-100%
MeOH thu dugc 15 phén doan ky hiéu lan lugt 1a
A (78,9 mg), B (1,1 g), C (967,5 mg), D (614,7 mg),
E (57 g), F(1,1 g, G (1,6g), H (2,1 g),1(2,7g), K
(51,8 g), L (153 g), M (7,0 g), N (21,6 g), O (21,3 g)
va P (22,1 g). Phén doan B (1,1 g) dugc tién hanh
sdc ky cot silica gel pha thudng véi hé dung moi n-
hexane:EtOAc véi ti 1¢ dung moi tang dan 0-100%
EtOAc thu dugc 7 phian doan B1-B7. Phan doan

B5 (211,1 mg) dugc tién hanh sic ky cot silica gel
pha thuong véi hé dung moi n-hexane:EtOAc véi ti
1é¢ dung méi tang dan 0-100% EtOAc, sau d6 dugc
tién hanh sic ky ban mong diéu ché pha thudng véi
hé dung moi gidi ly n-hexane-CHClIj3 (5:5) thu dugc
hgp chét 1 (3,2 mg) va hgp chit 3 (4,3 mg). Phan
doan C (967,5 mg) dugc tién hanh sic ky cot silica
gel pha thudng phén doan véi hé dung moéi gidi ly »-
hexane:EtOAc véi ti 1¢ dung moi ting déan tii 0-100%
EtOAc, thu dugc 7 phan doan gom C1-C7. Tiép tuc
tién hanh sic ky ban mong diéu ché silica gel pha
ly n-hexane:AcMe (8:2) thu dugc hop chit 5 (3,2 mg)
va 6 (3,0 mg). Phan doan E (5,7 g) dugc tién hanh sic
ky cot silica gel pha thudng va giai ly véi hé dung moéi
n-hexane:AcMe vdi ty 1é tang dan AcMe 0-100% thu
dugc 18 phan doan E1-E18. Tu phéin doan E6 (64,6
mg), tién hanh sdc ky cot silica gel pha thudng va giai
ly v6i hé dung moi n-hexane:EtOAc véi ty 1¢ ting dan
0-100% EtOAc thu dugc hgp chét 2 (3,1 mg). Tl phan
doan E12 (96,3 mg) tién hanh sic ky cét silica gel pha
thuong va giai ly v6i hé dung mé6i CHCl3:EtOAc véi
ty 1é ting dan 0-100% EtOAc thu dugc hgp chit 4 (3,5
mg). Cac hgp chit 1-6 dugc tién hanh do phd cong
huéng tii hat nhan 'H-NMR, '*C-NMR, HSQC va
HMBC dé xé4c dinh ciu truc.

Quy trinh thi hoat tinh tic ché géc tu do
DPPH

Dung dich DPPH 100 ptM dugc pha trong dung moi
EtOH va dugc chuén bi ngay trude khi tién hanh phan
ung, dung trong chai t6i mau va gili trong chd tdi
trudc khi tién hanh thi nghiém. Quy trinh thit hoat
tinh dugc tién hanh nhu sau: miu dugc hoa tan trong
dung mo6i EtOH, thém 1,5 mL dung dich DPPH 100
UM, thém tiép dung méi EtOH dén 3 mL, 1ac déu hon
hgp va t trong t&i 30 phut, sau d6 do quang tai budc
séng 517 nm. 17

Mdi miu dugc thit & 4 noéng d6 khéc nhau (100, 50, 25,
10 pg mL'!), mdi ndéng d6 do 3 14n. Tuong ting véi
mobi n6ng d6 mau thti ludn c6 mot miu tring; mau
tring tuong ty nhu mau thit nhung thay dung dich
DPPH bang dung m6i EtOH. M6i mau thtt dugc kém
v6i mau d6i chiing dugc chudn bi tuong tu nhu mau
tht, khi d6 thay dung dich mau bang dung moéi EtOH
(mau d6i chiing khong chda mau tht). Ti do tinh
dugc gid tri phan tram tc ché (I%) véi tiing ndng do
khao sat la trung binh cdng ctia 3 gid tri mat d¢ quang
do dugc & mbi nong d6. 7

Quy trinh thit hoat tinh Uc ché enzyme « -
glucosidase

Quy trinh thu hoat tinh tGc ché o-glucosidase dugc
tién hanh nhu sau: mau tht nghiém dugc hoa tan
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trong dém phosphate pH 7,0 va DMSO véi ti 1é (97:3
v/v) va phaloang bang dung dich dém thanh cdc néng
do (uM) tht nghiém. Thém 50 uL a-glucosidase
0,2 U/mL vao 525 uL méau dugc pha trong dung dich
dém phosphate 0,01 M, pH 7, lac déu, 0 trong 5 phut
tai nhiét d6 37°C. Tiép tuc thém 50 uL dung dich
chat nén nitrophenyl-o-D-glucopyranoside 3 mM va
0 trong 30 phut tai 37°C dé phan ting xdy ra. Sau khi
0, thém 375 uL NayCO3 0,1 M dé ngiing phan ting va
do mit d¢ quang tai budc séng 401 nm. Mbi méu thi
dugc thuc hién tai 5 n6ng do khao sat 250, 100, 50, 25
valo uM.'8

Mbi miu dugc thit & 4 ndng do khac nhau (100, 50,
25, 10 ug mL"), mbi noéng d6 do 3 1an. Tuong ting
v6i méi néng d6 mau thi luén ¢ mot mau tring;
mau trang tuong tu nhu mau thi nhung thay dung
dich enzyme biang dung dich dém. Mbi mau thi dugc
kém v6i mau d6i chiing dugc chudn bi tuong tu nhu
mau thti, khi d6 thay dung dich mau bang dung moéi
ethanol (mau d6i chiing khong chiia mau thi). Tu do6
tinh dugc gia tri phan tram tc ché (1%) véi tiing ndng
do khao sat 1a trung binh cong ctia 3 gid tri mat do
quang do dugc & mbi néng do. '8

Quy trinh thir hoat tinh ic ché enzyme xan-
thine oxidase

Quy trinh thi hoat tinh tic ché enzyme xanthine oxi-
dase (XO) dugc tién hanh nhu sau: mau tht nghiém
dugc hoa tan trong dém phosphate pH 6,8 va DMSO
v6i ti 1€ (97:3 v/v) va pha loang bang dung dich dém
thanh cac nong d6 (uM) tht nghiém. Dung dich
mau (300 uL) dugc thém 100 uL enzyme XO, 0,05
U mL~!, lic déu dung dich va & trong 15 phiit tai
nhiét d6 phong. Dung dich sau 0, thém tiép 900 uL
dung dich nén xanthine 150 mM, lic déu dung dich
va U trong 30 phut tai nhiét d¢ phong. Sau do, thém
tiép 200 uL dung dich HCl 1 M, ldc déu dung dich rdi
do quang tai budc séng 293 nm. 1’

Mbi méu dugce thit 64 n6ng do khéc nhau (100, 50, 25,
10 ug mL!), méi néng d6 do 3 lan. Tuong ting véi
mbi ndng d6 miu thit ludén c6 mét mau tring; miu
trdng tuong tu nhu mau tht nhung thay dung dich
enzyme bang dung dich dém. M6i miu tht dugc kem
v6i mau d6i ching duge chuén bi tuong tu nhu mau
thtt, khi d6 thay dung dich mau bang dung méi EtOH
(mau d6i ching khong chia mau tha). Tu d6 tinh
dugc gia tri phin tram tGc ché (I%) véi tiing ndng do
khao sat 1a trung binh cong ctia 3 gia tri mat d6 quang
do dugc & mdi nong do. Y

Panh gia két qua thi hoat tinh
Kha ning tic ché ctia mau khdo st dugc tinh dya trén

gid tri phan tram tc ché theo cong thic:

A —A
1(%) _ control sample % 100%

Acontrol

Trong do A 01 12 gid tri mat do quang ctia dung dich
khong chtia mau khio sat, Aggple 12 gid tri mat do
quang cta dung dich chita mau khdo sit. Tién hanh
vé mot duong thing y = ax + b hodc dudng cong y =
alnx + b qua tét ca cdc diém (v6i y 1a phan tram tc
ché va x 1a n6ng do chit tc ché). Tu d6, v6i2 hé s6 a
va b da biét, thé gid tri y = 50% vao phuong trinh, tinh
dugc gia tri x 14 ndéng d6 ctia mau khdo sat ma tai do
¢6 kha ning tic ché dugc 50% goc tu do DPPH hoic
tic ché 50% enzyme va dugc ky hiéu la ICs.

Tat cd cac thi nghiém dugc thuc hién hoan toan
ngau nhién, ldp lai 3 lan. Phan tich théng ké dugc
thuc hién bang phan mém Microsoft Excel 365. St
dung phuong phdp phan tich phuong sai mot chiéu
(ANOVA), két qua dugc tinh dya trén gia trj trung
binh véi d6 léch chuén (p < 0,05) cho thdy y nghia
thong keé.

KET QUA VA THAO LUAN

Xac dinh cdu tric cac hop chat dugc phan
lap

T cac phan doan B, C, E tién hanh sic ky cot, két
hop sic ky ban moéng diéu ché pha thudng nhiéu
lan vé6i nhiéu hé dung moi c6 do phén cyc khac
nhau thu dugc 6 hgp chit, cdc hgp chit duge do
phé cong huéng tii hat nhan ('H-NMR, '3C-NMR,
HSQC, HMBC) va céu tric dugc xac dinh 1a chryso-
phanol (1), emodin (2), physcion (3), questin (4),
aloe-emodin (5) va acetyl-aloe-emodin (6) (Hinh 1).

R, R, R;
1| H H OH
2 | H OH OH
3| H OMe OH
4| H OH  OMe
5| OH H OH
6| OAc H OH

Hinh 1: C4u tric cac hgp chat dugc phan lap tirthan
Day gam. [Nguon: Nhém téc gial

Hgp chdt 114 chit rdn v6 dinh hinh, mau cam, tan tét
trong dung méi CHCl3. Phd 'H-NMR ctia hop chit
1 cho théy c6 sy xudt hién tin hiéu ctia 2 proton thom
ghép meta v6i nhau [0y 7,11 d (J = 1,6 Hz; H-2) va
7,66 d (J = 1,6 Hz; H-4)]; 3 proton thom [6y 7,83
dd (] =8,4vi1,6Hz H-5),7,67t(J = 8,4 Hz; H-6)
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va 7,30 dd (J =8,4va 1,6 Hz; H-7)]; 1 nhom methyl
[8n 2,47 s (H-11)]; cling v6i 2 nhém hydroxyl kim
ndi [0y 12,015 (1-OH) va 12,125 (8-OH)] (Bang 1).
Phé '3C-NMR ctia hop chiét 1 cho théy tin hiéu cong
hudéng cua 15 carbon. Trong d6, c6 2 carbon carbonyl
nhom ketone [6¢ 192,6 (C-9) va 182,0 (C-10)]; 2 car-
bon thom gin oxygen [c 162,8 (C-1) va 162,5 (C-
8)]; 5 carbon thom mang nhém thé [§¢ 149,4 (C-3);
133,4 (C-4a); 116,0 (C-8a); 113,9 (C-9a) va 133,8 (C-
10a)]; 5 carbon thom methine [6¢ 124,4 (C-2); 121,4
(C-4); 120,0 (C-5); 137,0 (C-6) va 124,6 (C-7)]; cling
vdi 1 carbon methyl [8¢ 22,3 (C-11)] (Bang 3). Tu cac
dit liéu phd trén cho thdy hgp chat 1 c6 ciu truc cua
mot anthraquinone véi 2 nhém hydroxyl kim néi va
1 nhém methyl. Phéan tich phé HSQC va HMBC cta
hop chét 1, cho thdy 2 nhém hydroxyl kim ndi gin tai
vi tri C-1 va C-8 thong qua tuong quan HMBC ctia
proton nhém hydroxyl 1-OH tuong quan véi C-1, C-
2, C-9a va proton nhém hydroxyl 8-OH tuong quan
vdi C-7, C-8, C-8a. Nhom methyl duge xéc dinh gén
tai vi tri C-3 thong qua tuong quan HMBC cta pro-
ton nhém methyl H-11 vao C-2, C-3 va C-4 (Hinh 2).
Tién hanh tra ctiu tai liéu tham khao két hgp véi so
sanh dit liéu phd ctia hgp chit 1 véi chrysophanol 2
cho thdy co su tuong dong. Vay cdu tric cta hop
chat 1 14 chrysophanol. Hgp chiét chrysophanol (1)
da dugc bao cdo lan dau tién trong loai Rheum rhabar-
barum, thudc ho Polygonaceae.?! Day 14 l4n d4u tién
dugc phén lap ti chi Gnetum.

Bang 1: Dit liéu phé 'H-NMR (500 MHz) ctia hgp chat
1-3 (6 /ppm, J/Hz)

Vi tri 1 2 3
CDCl; CD3COCD3  CDCly
2 7,11d (1,6) 7,14 s 7,08 d
(1,5)
4 7,66 d (1,6) 7,57 s 7,63 d
(1,5)
5 7,83 dd (8,4; 7,25 d (2,4) 7,37 d
1,6) (2,6)
6 7,67 t (8,4)
7 7,30 dd (8,4; 6,67 d (2,4) 6,69 d
1,6) (2,6)
11 247 s 247 s 245 s
1-OH 12,01 s 12,18 s 12,11s
8-OH 12,12s 12,06 s 12,31s
6- 3,94
OCH;3

[Nguoén: Nhom tac gial

Hop chit 2 c6 dang tinh thé hinh kim, mau vang nau,
tan t6t trong dung moi acetone. Phd 'H-NMR ctia
hgp chit 2 cho thay cé su xudt hién cac tin hiéu ctia 2
cdp proton thom ghép meta v6i nhau [y 7,14 s (H-
2);7,57 s (H-4) va [Sy 7,25 d (J = 2,4 Hz, H-5); 6,67
d (J = 2,4 Hz, H-7)]; 1 nhém methyl [y 2,47 s (H-
11)]; cung vé6i 2 nhém hydroxyl kim néi [8y 12,18 s
(1-OH) va 12,06 s (8-OH)] (Bang 1). Phé 13C-NMR
ctia hgp chat 2 cho théy tin hiéu cong hudng cua 15
carbon. Trong d6 c6 2 carbon carbonyl cia nhém ke-
tone [8¢ 191,8 (C-9) va 182,3 (C-10)]; 3 carbon thom
gin oxygen [6c 163,3 (C-1); 166,5 (C-6) va 166,4 (C-
8)]; 5 carbon thom mang nhém thé 8¢ 149,6 (C-3);
135,5 (C-4a); 113,9 (C-8a); 110,4 (C-9a) va 133,4 (C-
10a)]; 4 carbon thom methine [6¢ 108,9 (C-2); 109,8
(C-4); 125,0 (C-5) va 121,5 (C-7)]; cung véi 1 car-
bon methyl [6¢c 22,0 (C-11)] (Bang 3). Tu di liéu
phd trén cho thdy hgp chét 2 ciing c6 cdu truc cha
mot anthraquinone tuong tu nhu hgp chit 1, ngoai
trii c6 sy bién mdt ctia mot proton thom. Phan tich
phé HSQC va HMBC cuia hgp chét 2, cho thdy ¢ mot
nhoém hydroxyl (6-OH) gén tai vi tri C-6, thong qua
tuong quan HMBC ctia proton thom H-5 va H-7 vao
C-6 va d6 dich chuyén hoa hoc vé ving trudng thip
ctia carbon thom gdn oxygen C-6 (8¢ 166,5) so v6i
hgp chit 1. Tién hanh tra ctiu tai liéu tham khao va
so sanh di liéu phé cho thiy hgp chit 2 va emodin >
c6 su tuong dong. Vay hgp chit 2 la emodin. Hop
chit emodin (2) da dugc tim thdy trong mot s6 loai
nhu Rumex abyssinicus va Reynoutria japonica thudc
ho Polygonaceae, Senna alata thudc ho Fabaceae va
Odontites serotina thudc ho Orobanchaceae. Dbiayla
14n d4u tién dugc phan 1ap ti chi Gretum.

Hop chit 3 c6 dang tinh thé hinh kim, mau cam, tan
t6t trong dung méi CHCl;. Phé 'H-NMR ciia hgp
chédt 3 cho thdy c6 sy xudt hién tin hiéu cta 2 cdp
proton thom ghép meta tiing d6i mét [6y 7,37 d (J =
2,6 Hz, H-5); 6,69 d (J = 2,6 Hz, H-7)] va [Sy 7,08 d
(J = 1,5 Hz, H-2); 7,63 d (J = 1,5 Hz, H-4)]; 1 nhém
methyl [64 2,45 s (H-11)]; 1 nhém methoxyl [SH 3,94
s (6-OCH3)]; cung vé6i 2 nhém hydroxyl kim néi [OH
12,11 (1H,s,1-OH) va 12,31 (1H, 5, 8-OH)] (Bang 1).
Phé '3C-NMR ctia hop chit 3 cho thdy tin hiéu cong
hudng cta 16 carbon. Trong d9, c6 2 carbon carbonyl
nhom ketone [d¢c 191,1 (C-9) va 182,2 (C-10)]; 2 car-
bon thom gin oxygen [d¢ 162,7, (C-1) va 165,4 (C-
8)]; 6 carbon thom mang nhém thé [8¢ 148,6 (C-3),
136,7 (C-4a)], 166,8 (C-6)], 114,6 (C-8a), 110,5 (C-
9a) va 134,4 (C-10a)]; 4 carbon thom methine [¢
124,7 (C-2), 121,4 (C-4), 108,4 (C-5) v 107,0 (C-7)];
cuing vdi 1 carbon methyl [d¢ 22,3 (C-11)] va 1 car-
bon methoxyl [8¢c 56,2 (6-OCHj3)] (Bang 3). Tu cac
dit liéu pho trén cho thdy hgp chit 3 cling ¢6 cdu tric
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ctia mot anthraquinone tuong tu hgp chét 2, ngoai trit
6 sy xudt hién thém 1 nhém methoxyl so véi hop
chét 2. Phan tich phé HSQC va HMBC ctia hgp chat
3, cho thdy nhom methoxyl (6-OCHj3) dugc xac dinh
tai vi tri C-6 thong qua tuong quan HMBC cua pro-
ton nhém methoxyl 6-OCHj3 vao C-6 (Hinh 2). Tién
hanh tra cttu tai liéu tham khao va két hgp so sanh dit
liéu phé ctia hgp chét 3 véi hgp chét physcion?* cho
théy c6 su tuong dong. Vay céu truc ctia hgp chit 3
la physcion. Hgp chét physcion (3) da dugc tim thiy
trong mot s6 loai Rheum tanguticum, Rheum palma-
tum, Muehlenbeckia hastulata, Polygonum multiflo-
rum va Rheum emodi thudc ho Polygonaceae va mot
s6 loai thudc ho Rhamnaceae nhu Rhamnus sphaeros-
perma va Frangula rupestris.”> Day 1a l4n d4u tién
dugc phan l4p tu chi Gnetum.

Hop chat 4 c6 dang tinh thé hinh kim, mau vang nau,
tan t6t trong dung moi acetone. PhS 'H-NMR clia
hop chét 4 cho thdy c6 sy xudt hién tin hiéu ctia 2 cip
proton thom ghép meta v6i nhau [y 7,10 s (H-2);
7,50 s (H-4)] va [8n 7,35 d (J = 2,4 Hz, H-5); 6,94
d (J = 2,4 Hz, H-7)]; 1 nhém methyl [§y 2,44 s (H-
11)]; 1 nhém methoxyl [8y 3,99 s (8-OCH3)]; cling
véi 1 nhém hydroxyl kim néi [6y 13,33 s (1-OH)]
(Bang 2). Phd '>*C-NMR ctia hop chit 4 cho théy tin
hiéu cong hudng ctia 16 carbon. Trong do, c6 2 car-
bon carbonyl ctia nhém ketone [6c 187,8 (C-9) va
183,2 (C-10)]; 3 carbon thom gin oxygen [d¢ 165,0
(C-1); 163,4 (C-6) va 164,8 (C-8)]; 5 carbon thom
mang nhom thé [§¢ 147,6 (C-3); 138,6 (C-4a); 115,8
(C-8a),114,8 (C-9a) va 133,6 (C-10a)]; 4 carbon thom
methine [6¢ 119,9 (C-2), 105,7 (C-4), 107,7 (C-5) va
124,9 (C-7)]; 1 carbon methyl [d¢ 21,7 (11)] va 1 car-
bon methoxyl [8¢ 56,7 (8-OCH3)] (Bang 3). Tu dit
liéu phd trén cho thdy hop chét 4 ciing c6 ciu tric cta
mot anthraquinone tuong ty nhu hgp chét 2, ngoai
trt ¢6 sy xudt hién ctia 1 nhém methoxyl thay cho
su bién mdt cta 1 nhoém hydroxyl kim néi. Phén tich
phd HSQC va HMBC cuia hgp chét 4, cho thidy nhom
methoxyl (8-OCHj3) dugc xac dinh tai vi tri C-8 thong
qua tuong quan HMBC ctia proton nhém methoxyl
8-OCHj3 vao C-8 (Hinh 2). Tién hanh tra ctu tai
liéu tham khéo va so sanh dii liéu phé cho thiy hgp
chit 4 va questin?® ¢6 sy tuong déng. Vay hop chit
4 la questin. Hop chét questin (4) da dugc tim thay
trong mot s6 loai ndm cé ngudn gbc tii bién nhu Eu-
rotium rubrum, Pseudogymnoascus va Aspergillus, &
thuc vat hgp chit nay dugc tim thay trong loai Senna
tora thudc ho Fabaceae va Uvaria kurzii thudc ho An-
nonaceae.?” Day 14 14n d4u tién dugc phan lap tif chi
Gnetum.

Hop chiét 5 c6 dang bdt, mau vang, tan tot trong dung
mo6i DMSO, MeOH. Phé 'H-NMR ctia hop chit 5

Bang 2: Dir liéu phé 'H-NMR (500 MHz) ctia hgp chat
4-6 (6/ppm, J/Hz)

4 5 6
CD;COCD; CD3;SOCD;  CDCly
2 7,10's 7,27 s 7,20 d (1,6)
4 7,50 s 7,66 s 7,72d (1,6)
5 7,35d 7,68d (7,4)  7,78dd
(2,4) (7,55 1,1)
6 7,78 dd 7,63 dd
(8,4;7,4) (8,4;7,5)
7 6,94 d 7,35 d (8,4) 7,27 dd
(2,4) (8,4;1,1)
11 2,44 s 4,62 s 512s
1-OH 13,33 s 11,91 brs 12,00 s
8-OH 11,91 brs 11,98 s
8-OCH; 3,995
11- 2,12
OCOCH;3;

[Nguon: Nhom téc gia]

cho thdy c6 sy xudt hién tin hiéu ctia 2 proton thom
ghép meta [On 7,27 s (H-2); 7,66 s (H-4)]; 3 proton
thom lién ké ghép ortho v6i nhau [6y 7,68 d (J=7,4
Hz; H-5); 7,78 dd (J = 8,4 va 7,4 Hz; H-6) va 7,35 d
(J=8,4 Hz; H-7)]; 1 nhém oxymethylene [Sy 4,62 s
(H-11)]; cing v6i 2 nhém hydroxyl kim néi [6y 11,91
brs (1/8-OH)]. Ph '3C-NMR ctia hgp chét 5 cho thdy
tin hiéu cong hudng cta 15 carbon. Trong dd, c6 2
carbon carbonyl ciia nhém ketone [8¢ 192,0 (C-9);
181,9; (C-10)]; 2 carbon thom gén oxygen [8¢ 162,1
(C-1)161,8 (C-8)]; 5 carbon thom mang nhém thé d¢
154,1 (C-3); 133,7 (C-4a); 116,3 (C-8a); 114,8 (C-9a)
va 133,5 (C-10a)]; 5 carbon thom methine [§¢ 121,2
(C-2); 117,7 (C-4); 119,8 (C-5); 137,8 (C-6); va 124,9
(C-7)]; cing véi 1 carbon oxymethylene [8¢ 62,5 (C-
11)] (Bang 3). T cac dii liéu phé NMR trén cho thdy
hgp chit 5 ciing ¢6 cdu tric cia mot anthraquinone
tuong tu hop chit 1 ngoai trit ¢6 sy xudt hién tin
hiéu ctia mét nhém oxymethylene thay cho su bién
mdt cia 1 nhdm methyl so v6i hgp chét 1. Phén tich
phd HSQC va HMBC cuia hgp chiét 5 cho thdy nhom
oxymethylene dugc xac dinh tai vi tri C-11, thong qua
tuong quan HMBC ctia proton thom H-2 va H-4 véi
C-11 va proton ctia nhém oxymethylene H-11 véi C-
2 va C-4 (Hinh 2). Tién hanh tra ctiu tai liéu tham
khao két hgp vdi so sanh di liéu phé ctia hgp chit 5
va aloe-emodine* cho théy c6 sy tuong dong. Vay
hop chit 5 dugc két luan 13 aloe emodine. Hgp chat
aloe-emodine (5) da dugc tim thdy trong mot s6 loai
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OH (8] OH
C J) C

Hinh 2: Tuong quan HMBC ctia hgp chét 1-6. [Nguén: Nhom tac gial

Rheum palmatum, Fallopia multiflora thudc ho Polyg-
onaceae, Senna occidentalis thudc ho Fabaceae va Aloe
vera thudc ho Asphodelaceae.?® Pay la 1an déu tién
dugc phén lap ti chi Gnetum.

Hop chit 6 c6 dang bot, mau vang cam, tan tét trong
dung méi chloroform. Phd 'H-NMR ciia hop chit 6
cho théy c6 su xuét hién tin hiéu cta 2 proton thom
ghép meta [0n 7,72d (J = 1,6 Hz, H-4) va 7,20 d (J
= 1,6 Hz; H-2)]; 3 proton thom lién ké ghép ortho véi
nhau [6H 7,78 dd (J = 7,5 va 1,1 Hz; H-5); 7,63 dd (J
=8,4va 7,5 Hz; H-6) va 7,27 dd (J = 8,4 va 1,1 Hz;
H-7)]; 1 nhém oxymethylene [y 5,12 s (H-11)]; 1
nhém methyl [y 2,12 s (11-OCOCH3)]; cling véi
2 nh6ém hydroxyl kim ndi [6n 12,00 (1H, s, 1-OH)]
va 11,98 (1H, s, 8-OH)] (Bang 2). Ph§ '3C-NMR ciia
hgp chit 6 cho théy tin hiéu cong hudng ctia 17 car-
bon. Trong d6, c6 2 nhém carbon carbonyl ctia nhém
ketone [6¢ 192,7 (C-9), 181,5 (C-10); 1 carbon car-
bonyl ctia nhém ester [6c 170,4 (11-OCOCH3)]; 2
carbon thom gén oxygen [6¢ 162,8 (C-1); 162,6 (C-
8)]; 5 carbon thom methine [§¢ 122,4, (C-2); 118,5
(C-4); 120,2 (C-5); 137,3 (C-6) va 124,8 (C-7)]; 5 car-
bon thom mang nhém thé [6c 114,5 (C-9a), 146,5
(C-3), 134,6 (C-4a) va 133,9 (C-10a) va 115,8 (C-8a)];
1 carbon oxymethylene [§¢c 64,7 (C-11)]; 1 carbon
methyl [d¢ 20,8 (11-OCOCH3)] (Bang 3). Tu dit liéu
phé trén cho théy, hop chit 6 ciing c6 cdu tric cua
khung anthraquinone tuong tu nhu hgp chit 5, ngoai
trit c6 sy xudt hién thém cdc tin hiéu tuong tng véi
mot nhom acetoxyl (-OCOCH3) so véi hgp chit 5.
Phén tich phé HSQC va HMBC ctia hgp chit 6 cho
thdy nhom acetoxyl (-OCOCH3) dugc gin vao vi tri
C-11, thong qua tuong quan HMBC ctia proton nhém
oxymethylene H-11 vao carbon carbonyl cia nhém
acetoxyl (11-OCOCHj3). Tién hanh tra ctu tai liéu

tham khdo va so sanh véi di liéu phd cta hgp chit

6 vGi hop chit acetyl-aloe-emodin 2%

cho théy cé su
tuong dong. Vay, ciu truc ctia hgp chét 6 dugc dé nghi
la acetyl-aloe-emodin. Hgp chét acetyl-aloe-emodin
(6) da dugc tim thdy trong mot s6 loai nhu Cassia rox-
burghii thudc ho Fabaceae, Kniphofia foliosa thu¢c ho
Xanthorrhoeaceae, Siraitia grosvenorii thu¢c ho Cu-
curbitaceae va Actinidia deliciosa thudc ho Actinidi-
aceae.>*? Pay 14 1an d4u tién dugc phan lap tii chi
Gnetum.

Hoat tinh trung hoa géc tu do DPPH va tic
ché& enzyme xathine oxidase ciia cac hgp
chat dugc 1-6

Tét ca cac hop chat dugc tién hanh thi nghiém hoat
tinh trung hoa géc tu do DPPH va tic ché tic ché en-
zyme xathine oxidase & cdc nong d¢ tht nghiém 100 -
10 uM. Két qua thtt nghiém tc ché enzyme xanthine
oxidase cho théy tat ca cac hgp chit thi nghiém déu
¢6 hiéu qua tic ché 6 ndéng do 100 uM trong d6 hop
chit 4 vahgp chdt 5 cho thdy gid tri phan tram tic ché
cao nhdt tai ndng d6 100 pM 14 42,0 va 30,1%, cic hgp
chét con lai cho théy hoat tinh tuong déi yéu. Két qua
thi nghiém trung hoa géc tu do DPPH cho thédy 3 trén
6 hop chit c6 hoat tinh trung hoa géc tu do DPPH tai
néng do thtt nghiém 100 M, trong d6 hgp chit 5 va
hgp chit 6 cho thdy phén tram tc ché cao nhét tai tai
noéng d6 100 uM lan lugt la 37,2 va 29,8% (Bang 4).

Hoat tinh tic ché enzyme o -glucosidase cuia
cac hgp chat dugc 1-6

Két qua thi nghiém hoat tinh tic ché enzyme o-
glucosidase cho thdy tit ca hgp chit déu cho thiy hoat
tinh ¢ nong d¢ thi nghiém 100 uM. Cac hgp chit 2,
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Bang 3: Dit liéu phé 1*C-NMR (125 MHz) ctia hgp chét 1-6 (5 /ppm)

Vi tri 1 2 3 4 5 6
CDCl; CD3COCDs CDCl; CD3COCDs CD3SOCD3 CDCl;

1 162,8 163,3 162,7 165,0 162,1 162,8
2 124,4 108,9 124,7 119,9 121,2 122,4
3 149,4 149,6 148,6 147,6 154,1 146,5
4 121,4 109,8 121,4 105,7 117,7 118,5
5 120,0 125,0 108,4 107,7 119,8 120,2
6 137,0 166,5 166,8 163,4 137,8 137,3
7 124,6 121,5 107,0 124,9 124,9 124,8
8 162,5 166,4 165,4 164,8 161,8 162,6
9 192,6 191,8 191,1 187.8 192,0 192,7
10 182,0 182,3 182,2 183,2 181,9 181,5
4a 133,4 135,5 136,7 138,6 133,7 134,6
8a 116,0 113,9 114,6 115,8 116,3 115,8
% 113,9 110,4 110,5 114,8 114,8 114,5
10a 133,8 133,4 134,4 133,6 133,5 133,9
11 22,3 22,0 22,3 21,7 62,5 64,7
6-OCHj3 56,2

8-OCHj3 56,7

11-OCOCHj3 170,4
11-OCOCHj3 20,8

[Nguon: Nhom téc gia]

Bang 4: Hoat tinh trung hda géc tu do DPPH va tic ché enzyme xanthine oxidase ctia cac hgp chat dugc phan lap

1-6
Hop chat Xanthine oxidase DPPH
1% (100 mM) ICso (mM) 1% (100 mM) ICso (mM)

1 19,0 + 1,3 > 100 - >100
2 24,0 +2,5 > 100 - >100
3 6,7 + 1,1 > 100 - >100
4 42,0+ 1,2 > 100 3,51 0,30 >100
5 30,1 +2,8 > 100 372+1,6 >100
6 21,9+ 0,8 > 100 29,8 + 1,0 >100

Két qua I (%) dugc tinh dya trén gid tri trung binh véi do léch chudn n = 3 cho thdy sy khdc biét cdc gid tri phdn tram tic ché giita cdc nong do
trong mot mau thir nghiém y nghia théng ké (p < 0,05).

- Khong thé hién hoat tinh tic ché.

[Nguodn: Nhom tac gid]
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3,5 va 6 cho thdy hoat tinh tuong d6i manh véi céc gia
tri ICsq lan lugt 1a 73,6, 97,1, 72,2 va 73,5 uM manh
hon so véi chit déi ching duong acarbose (ICsy =
190,6 uM) la loai thudc dugc st dung phé bién trén
thi truong dé€ diéu tri ddi thao dudng tuyp 2 (Bang 5).

KET LUAN

T cao EtOAc ctia thay Day gam da phén lap dugc 6
hop chiét la cdc dan xudt ctia anthraquinone bao gém
chrysophanol (1), physcion (2), emodin (3), questin
(4), aloe-emodin (5) va acetyl-aloe-emodin (6). Céu
tric hoa hoc ctia cac hgp chat nay dugc xac dinh dya
vao ph6 NMR két hgp so sanh tai liéu tham khao.
Két qua nghién ctu cho théy ca 6 hgp chit déu lan
dau tién dugc tim thdy trong chi Gnetum. Tién hanh
thtt nghiém hoat tinh trung hoa géc tu do DPPH, tic
ché enzyme «-glucosidase va enzyme xanthine oxi-
dase trén tat ca cac hgp chit phén lap duge. Két qua
tht nghiém hoat tinh trung hoa géc tu do DPPH cho
théy c6 3 trén 6 hgp chit thé hién hoat tinh tai n6ng d
tht nghiém 100 uM, cac hgp chit 1, 2 va 3 khong c6
hoat tinh trung hoa géc tu do DPPH tai néng d¢ thi
nghiém nay. Ca 6 hgp chat déu cho thdy kha ning tic
ché enzyme xanthine oxidase tai ndng d¢ thti nghiém
100 uM. Két qua thi nghiém hoat tinh tic ché enzyme
o-glucosidase cho thdy tit ca cac hgp chit déu c6 hoat
tinh tic ché tai ndng d6 thti nghiém 100 M, trong d6
cdc hop chit 2, 3, 5 va 6 thé hién kha nang tc ché
enzyme 0-glucosidase tuong d6i manh véi cic gia tri
1Cs0 lanlugtla 73,6,97,1, 72,2 va 73,5 uM manh hon
so v6i chét doi ching duong acarbose (IC5o = 190,6
UM).

DANH MUC VIET TAT

'H-NMR: Phé cong hudng tif hat nhan cta 'H.
I3C-NMR: Phé cong hudng tii hat nhan ctia 3C.
AcMe: acetone

DMSO: Dimethyl sulfoxide

DPPH: 2,2-Diphenyl-1-picrylhydrazyl

EtOAc: Ethyl acetate

EtOH: Ethanol

MeOH: Methanol

HSQC: Phd tuong quan hat nhan gitia '3C va 'H
thong qua 1 lién két.

HMBC: Phd tuong quan hat nhan gitta 13C va 'H
thong qua 2, 3 lién két.

s: Mii don (singlet)

d: Miii d6i (doublet)

dd: Miii d6i doi (doublet of doublets)

m: Miii da (multilet)
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Bang 5: Hoat tinh tic ché enzyme o -glucosidase cia cac hgp chat dugc 1-6

Hop chit Phén tram tc ché& T (%)

100 uM 50 uM
1 12,1 £ 1,1 -
2 71,4+ 1,6 31,2423
3 52,3 42,2 12,9 + 0,4
4 13,1 £ 1,5 -
5 72,7 4 2,4 33,4432
6 75,0 & 3,0 26,2 + 3,2
Acarbose?

25 uM 10 uM 1Cs0 (UM)
- - >100
10,3 + 1,0 - 73,6
- - 97,1
- - >100
80+1,3 - 72,2
6,41 £+ 0,51 - 73,5
190,6

Két qud 1 (%) dugc tinh dva trén gid tri trung binh véi d¢ léch chudn n = 3 cho thdy sy khdc biét cdc gid tri phdn tram dic ché gidia cdc ndng do
trong mot mau thir nghiém y nghia théng ké (p < 0,05).
- Khéng thé hién hoat tinh iic ché.
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ABSTRACT

Gnetum montanum , called “Day gdm” 1in Vietnam, is a perennial plant belonging to the family
Gnetaceae. Gnetum montanum is traditionally used in folk medicine to treat conditions such as
rheumatism, chronic bronchitis, menstrual disorders, and as an antidote. Studies on the chem-
ical composition of this species have revealed that it contains various valuable compounds, in-
cluding flavonoids, stilbenoids, lignans and alkaloids. However, no research has been conducted
on the presence of anthraquinone compounds in Gnetum montanum. Through applying column
chromatography and thin-layer chromatography, six compounds were isolated. Their chemical
structures were elucidated by analyzing nuclear magnetic resonance spectroscopy (1D and 2D-
NMR) and comparison with reference data. These compounds were identified as chrysophanol
(1), emodin (2), physcion (3), questin (4), aloe-emodin (5), and acetyl-aloe-emodin (6). All isolated
compounds were reported for the first time in the genus Gnetum. The DPPH free radical scaveng-
ing, a-glucosidase inhibition, and xanthine oxidase inhibition assays were performed on all isolated
compounds. The results of the a-glucosidase inhibition assay showed that all compounds exhib-
ited activity at the tested concentration of 100 uM, with compounds 2, 3, 5, and 6 have the a-
glucosidase inhibitory activity with ICsg values of 73.6,97.1, 72.2, and 73.5 uM, respectively, that is
more potent than acarbose (ICsg = 190.6 M). The results of the DPPH free radical scavenging assay
showed that 3 out of 6 compounds exhibited activity at the tested concentration of 100 M, while
compounds 1,2, and 3 did not show DPPH free radical scavenging activity at this concentration. All
six compounds exhibited relatively weak xanthine oxidase inhibitory activity at the tested concen-
tration of 100 wM. The findings of this study provide the national database on the phytochemical
profile of medicinal plants in Vietnam, especially Gnetum montanum.

Key words: Gnetum montanum, anthraquinones, Gnetaceae, DPPH, xanthine oxidase, a-
glucosidase
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