Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2025, 9(1):3267-3278

Open Access Full Text Article

Bai nghién ciiu

Phan lap va thiét 1ap chat chuan déi chiéu Resveratrol,
Isorhapotigenin ti than day gam (Gnetum montanum markgr)

D6 Van Nhat Trudng, Nguyén Xuan Hai, Lé Hiru Tho, Nguyén Trung Nhan, Tén That Quang,

Nguyén Thi Thanh Mai"

Use your smartphone to scan this
QR code and download this article

TOM TAT

Cay Day gém, c6 tén khoa hoc la Gnetum montanum, thudc ho Day gdm (Gnetaceae). Qua cac
nghién ctu vé thanh phan héa hoc cho thdy rang cac hop chat stilbene chiém thanh phan chinh
trong loai cay nay. Ddc biét, resveratrol va isorhapotigenin la hai hgp chat quan trong, chiém
khodng 3-5% trong mau cao ethanol. Ca hai hgp chat nay déu cé nhiéu hoat tinh sinh hoc dang
chuiy nhu khang viém, khang ung thu, chdéng oxy héa, tic ché enzyme tyrosinase, Cytochrom P450
va enzyme a-glucosidase. Resveratrol va isorhapotigenin la hai hgp chat can thiét dé kiém tra va
danh gia chét lugng clia than Day gam cling nhu cac dugc liéu thudc ho Day gam. Nghién clu nay
da thiét lap dugc chat chudn doi chiéu cho resveratrol va isorhapotigenin, dugc phan lap ti than
Day gdm. Két qua cho thdy, do tinh khiét clia resveratrol dat 99,14% va cla isorhapotigenin dat
96,38%. Quy trinh xac dinh d6 tinh khiét cta resveratrol va isorhapotigenin trong than Déay gém da
dugc thadm dinh thanh céng bang hé théng HPLC-DAD Agilent 1260 véi pha déng st dung trong
qua trinh nay la gradient ACN va TFA 0,5% trong dung moi nudc, céc ndi dung tham dinh quy trinh
phan tich bao gébm tuong thich hé théng, do dac hiéu, khoang tuyén tinh, dé lap lai va do ding,
tat cd déu tuan theo hudng dan ctia ICH. Viéc thiét 1ap cac chat chudn déi chiéu nay rat quan trong
dé dam bao tinh nhat quan va dé tin cdy trong qua trinh kiém soét chat lugng clia Day gdm va
céc san phadm dugc lieu lién quan. Nhe cé cac chat chudn tinh khiét cao, cac nha nghién ctu va
nha san xudt cé thé do ludng va xac minh chinh xac sy hién dién va ndng do cla resveratrol va
isorhapotigenin trong cac mau khac nhau. Biéu nay gép phan nang cao hiéu qua va an toan clia
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cac loai thudc thdo dugc dugc chiét xudt ti Day gam.
Tu khoa: cay Day gam, ho Day gam, HPLC, resveratrol, isorhapotigenin

MG bAU

Day gam hay con goi la Vuong ton, Day so6t, Gam
nui, Day mau, c6 tén khoa hoc la Gnetum montanum
Markgr, la mot loai thuyc vat hat tran trong ho Day
gim (Gnetaceae) !. Cay Day gam thudng phan bs &
phia dong Himalaya (Nepal, Sikkin, Bhutan), Tay Be-
gal, Asam, Myanmar, mién nam Trung Qudc va Bong
Nam A. O Viét Nam, cdy moc hoang tai cac viing nui
nhu Sapa, Ha Giang, Tuyén Quang, Ha Tay. Theo
y hoc ¢8 truyén, dugc liéu Day gdm c6 tic dung sat
trung, trui thép, gidi doc, tiéu viém, hoat huyét va khu
phong. Dugc liéu dugc st dung trong cac bai thudc
tri s6t rét, ngd doc, dau nhiic xuong khép, bison an va
chiing phong thip 2. Dén nay, cic nghién ctiu trén
thé gi6i da cong bo cay c6 chiia phin 16n cac hop chat
stilbene, lignan, alkaloid, steroid va triterpenoidz'g.
V6inhiing hgp chit day tiém nang, nhiing nghién ctiu
vé dugc liéu nay cho thdy cic hoat tinh néi bat nhu
hoat tinh khang oxy hoa, hoat tinh khdng khuén, hoat
tinh tic ch€ enzyme -amylase va -glucosidase va hoat
tinh khang ung thu !®!1,

Céac nghién ctu vé thanh phin héa hoc cho thdy
thanh phan chinh trong thin D4y gam la cic hop
chét stilbene, trong d6 2 hgp chit resveratrol va
isorhapotigenin chiém khoang 3-5% trong mau cao
ethanol®>™®. C¢ rit nhiéu bai bdo khoa hoc cong
bé vé€ cic ngudn nguyén liéu c6 chita resveratrol
va isorhapotigenin tli cac thyc vat thuéc ho Day
gdm (Gnetaceae), Nho (Vitaceae), Dau (Diptero-
carpaceae), D4u (Fabaceae), Lan (Orchidaceae)... 12,
Ca 2 hop chit nay déu c6 nhiéu hoat tinh sinh hoc
quan trong nhu khéng viém, khang ung thu, chéng
oxy hoa, tic ché enzyme tyrosinase, Cytochrom P450,
enzyme -glucosidase... *71°. Tl cdc tai liéu tham
khéo trén, nh4n thdy rang Day gdm la mot loai dugc
liéu tiém nédng co6 rdt nhiéu hoat tinh sinh hoc quy
gid can dugc nghién ctiu phét trién thanh cic san
phém ho trg stic khoe. Nhung hién nay, & nudc ta cac
nghién ctu vé dugc liéu Day gdm van con han ché,
chua c6 cong b6 hodc tiéu chudn nao vé kiém nghiém
dugc liéu nay. Do do, d€ lam tién dé€ cho viéc kiém
nghiém va danh gid chit lugng dugc liéu Dy gam,

Trich dan bai bao nay: Trudng D V N, H3i N X, Tho L H, Nhan N T, Quang T T, Mai N T T. Phan lap va
thiét lap chat chuan déi chiéu Resveratrol, Isorhapotigenin tif than day gdm (Gnetum montanum
markgr). Sci. Tech. Dev. J. - Nat. Sci. 2025; 9(1):3267-3278.
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2 hgp chit resveratrol va isorhapotigenin la hgp chit
can thiét d€ xay dung thanh chét ddi chiéu, cha dong
dugc ngudn chit chudn stt dung trong phan tich, khic
phuc dugc nhiing han ché trong viéc tim chit chuin
sti dung trong phan tich dinh lugng cac hgp chat hitu
cd. Do d6, trong nghién ctiu nay ching t6i thuc hién
phén lap va thiét 1ap chét chuén déi chiéu resveratrol,
isorhapotigenin tit thAn Dy gdm.

VAT LIEU VA PHUONG PHAP

Héa chat va thiét bi

Théin D4y gam dugc thu hoach tit huyén Luong Son,
tinh Tuyén Quang. Cay Déy gdm dugc dinh danh béi
TS. Bui Thanh Ha, Khoa Y hoc ¢§ truyén, Bénh vién
Quén Y 103, Hoc vién Quény. Mau than Dy gdm kho
dugc luu tr tai BO mon Hoa Dugc, Khoa Hdéa hoc,
Trudng Pai hoc Khoa hoc Ty nhién, PHQG-HCM
v6i ma luu trit MCE0065 trong di€u kién nhiét do 15-
25 °C. Than Day gam (6,5 kg) khi dugc thu héi dugc
phoi kho va cdt nhoé véi kich thude 5 mm, c6 do dm
7,1%.

Miéy do diém néng chay IA 9300 (Electrothermal,
Anh), médy ph6 hong ngoai FT/IR - 6600 (Jasco, Nhat
Ban), mdy cong hudng ti hat nhan Bruker Avance
500-phong thi nghiém Phén tich Trung tdm, Trudng
Dai hoc Khoa hoc Ty nhién DPHQG-HCM, HR-ESI-
MS (Waters, My) Vién Kiém nghiém thuéc Thanh
phé H6 Chi Minh. Hé théng HPLC-DAD Agilent
1260, cot sac ky pha dao Eclipse Plus XDB-C18 (150
x 4,6 mm, 5 um), dung mé6i CD3COCD3 ctia hiang
Scharlau, cac loai dung méi tinh khiét phan tich
n-hexane, ethyl acetate (EtOAc), acetone, methanol
(MeOH), ethanol (EtOH), acetonitril (ACN) ctia hang
Scharlau, acid trifluoroacetic (TFA, Scharlau, 99%).

Chiét xuat va phan lap chat déi chiéu

T 6,5 kg mau kho, xay nho roi tién hanh chiét Soxhlet
lan lugt véi cac dung moi c6 d phéan cuc ting dan ti
n-hexane, EtOAc va MeOH, cd quay ap sudt thdp cac
dich trich thu dugc cic cao n-hexane (24,5 g), EtOAc
(150 g) va MeOH (585 g). Cao EtOAc (150 g) dugc
tién hanh sic ky cot silica gel pha thudng véi hé dung
moi gidi ly CHCl3:MeOH véi d phén cuc ting dan
tit 0-100% MeOH. Dung dich ra khéi cot sic ky dugc
hiing bang erlene 500 mL va c6 quay ap sudt thdp thu
hoi dung moi. Cac mau ra khoi cot duge tién hanh sic
ky 16p mong, hién vét dudi dén UV 254 nm va thudc
tht HpSO4 20% dun néng. Dua trén két qua sic ky
16p mong thu dugc 15 cao phan doan ky hiéu lan lugt
la A (78,9 mg), B (1,1 g), C (967,5 mg), D (614,7 mg),
E (57g),F(1,1g),G (1,6 ¢),H((2,1g),1(2,7¢g),K
(51,8¢),L(153¢),M(7,08),N (21,6 g),0 (21,3 g), P

(22,1 g). Tu phan doan K (51,8 g) tién hanh rtia tinh
thé nhiéu lan bing MeOH sau d6 két tinh lai trong
acetone thu dugc hgp chit 1 (50,0 g) va phin doan L
(15,3 g) dugc tién hanh sic ky cdt nhiéu lan véi cac
hé dung méi cé d6 phén cuc khac nhau thu dugc hgp
chét 2 (5,0 g) (Hinh 1).

Hai hgp chit d6i chiéu dugc xdc dinh cdu tric bing
cac phuong phap phd phé hap thu phan tt (UV-Vis),
phé hong ngoai (IR), phd cong hudng ti hat nhan
(NMR), phéi khoi lugng (HR-ESI-MS). X4y dung tiéu
chufn chit lugng chit d6i chiéu véi cac chi tiéu: cam
quan, dinh tinh, mét khéi lugng do 1am kho, xdc dinh
tro sulfate, 6 tinh khiét sic ky.

Xac dinh dé tinh khiét bang phuong phap
HPLC va tham dinh phuong phap

Mau thii: cdc mau thi ctia 2 chit d6i chiéu isorhapoti-
genin va resveratrol déu dugc pha vé néng d6 100 ppm
bang dung mdi ethanol va dugc loc qua mang PTFE
0,45 um dé tién hanh khéo sat HPLC.

Xac dinh d¢ tinh khiét ctia 2 hgp chat resveratrol va
isorhapotigenin dugc thuc hién bang phuong phép
HPLC-DAD quy vé 100% dién tich peak trén sic ky
do6. Khao sat bude séng dinh lugng bing cach trién
khai miu chudn d6i chiéu resveratrol va isorhapoti-
genin c6 nong d6 100 ppm trén may HPLC véi dai
budc séng phat hién tu 200-900 nm. Dua vao két
qua do phd ctia ddu do DAD tim budc séng hép thu
cao nhit clia resveratrol va isorhapotigenin, tii 46 lua
chon budc song dinh lugng phit hgp cho méi hgp
chat.

biéu kién dinh gid do tinh khiét resveratrol va
isorhapotigenin da dugc t6i uu trén théng HPLC-
DAD Agilent 1260 nhu sau: cdt Eclipse Plus XDB-
C18 (150 x 4,6 mm, 5 um), t6c d6 dong 1,0 mL/phit,
nhiét do cot 35°C, thé tich tiém 10 uL, dinh lugng
resveratrol tai budc séng 307 nm va isorhapontigenin
tai budc séng 324 nm. Hé pha dong danh gia d¢ tinh
khiét peak dugc khao sat trén 4 hé pha dong khac
nhau la MeOH:H,O (35:65), ACN:H,O (20:80) va
ACN:TFA 0,5% (30:70) va ché d¢ gradient ACN-TFA
0,5% trong nudc (Bang 1). Két qua lya chon tt nhat
cho thi nghiém nay ché d¢ gradient ACN-TFA 0,5%
trong nudc, thoi gian phén tich 30 phut ca 2 sic ky
do ctia resveratrol va isorhapotigenin déu cho thdy cac
peak c6 do ddi xting cao, kha ning phan tach tét. Quy
trinh dinh lugng dugc thdm dinh theo huéng dan cta
ICH ! bao gém khao sat tinh phit hgp hé théng, tinh
chon loc, khoang tuyén tinh va d¢ lép lai.

Thiét 1ap chat d6i chiéu

Qua trinh thiét 1ap chét chudn resveratrol va
isorhapotigenin dugc thyc hién theo cac buéc:
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OH

Hinh 1: Cau trdc cac hop chat phan lap duoc

Bang 1: Hé pha ddng t8i uu ACN-TFA 0,5% trong nudc

Thoi gian (phut) ACN (V/V)
0 10
5 20
10 30
20 60
20,5 90
23 90
23,5 10
27 10

TFA 0,5% trong nuéc (V/V)
90
80
70
40
10
10
90

90

dong goi va danh gid do dong nhat ctia cac lo sau
déng goi va xdc dinh ham lugng bang phuong phép
HPLC-DAD véi két qua dugc quy vé 100% dién tich
peak tinh theo nguyén trang. Viéc déanh gia két qua
dinh lugng lién phong dugc thuc hién tai 2 phong thi
nghiém: hong thi nghiém Nghién ctiu phat hién va
phat trién thudc (PTN 1) va hong thi nghiém Phén
tich trung tam (PTN 2) ctia Trudng Pai hoc Khoa
hoc Ty nhién, PHQG-HCM. Thyc hién kiém tra
Dixon va xdc dinh gid trj &n dinh ctia resveratrol va
isorhapotigenin huéng ddn TCVN 9596:2013 (ISO
13528:2003) 18,

KET QUA VA THAO LUAN

Xac dinh cau truc va tiéu chuan chat lugng
chat déi chiéu

Hop chét 1 (Hinh 1) ¢6 dang bdt mau nau nhat, tan tot
trong dung moi acetone. Phan tich di liéu ph6 HR-
ESI-MS, cho thdy c6 tin hiéu clia mi ion gia phéan td
[M+H] ™ tai m/z 259,09733 (Hinh 2), so sénh véi ly
thuyét c6 m/z 259,0970 (1éch 0,3 mMass), cho phép
x4ac nhan cong thiic phan ti 1a C;sH1404. Phé 'H-
NMR ctia hgp chit 1 cho théy c6 su xudt hién cac tin

hiéu ctia 3 proton thom ghép hé ABX [6y 7,21 (1H;
d; J = 2,0 Hz), H-2"], [0y 6,81 (1H; d; ] = 8,1 Hz),
H-5] va [8y 7,01 (1H; dd; ] = 8,1 va 2,0 Hz), H-6)];
3 proton thom ghép meta v6i nhau [6y 6,54 (2H; d;
J= 22 Hz), H-2 va H-6] va [8y 6,27 (1H; £ ] = 2,2
Hz), H-4]; 2 proton olefin ghép trans [dy 6,91 (1H; d;
J= 16,3 Hz), H-a] va [8y 7,01 (1H; d; J = 16,3 Hz),
H- ]; 1 nhém methoxyl [6y 3,89 (3H; ), 3>-OCHs]
ciing v6i 3 nhém hydroxyl [8y 8,24 (2H; brs), 3-OH
va5-OH] va [6y 7,72 (1H; brs), 4-OH] (Bang 2). Phé
I3C_NMR ctia hop chit 1 cho thdy c6 su xudt hién tin
hiéu cong hudng 15 carbon, bao gom 4 carbon thom
ndi oxygen [O¢ 159,6; C-3 va C-5], [6¢ 148,6; C-3’]
va [6¢ 147,6; C-4]; 2 carbon thom mang nhém thé
[6c 140,9; C-1] va [6¢ 130,5; C-1’]; 6 carbon thom
methine [6¢ 105,7; C-2 va C-6], [0¢ 102,8; C-4], [6¢
110,2; C-2], [6¢ 116,0; C-5'] va [6¢ 121,2; C-6']; 2
carbon olefin methine [§¢ 127,1; C-a] va [6¢ 129,4;
C- ] cung véi 1 carbon methoxyl [d¢ 56,3; 3°-OCH3]
(Bang 2). Tt dii liéu phd 'H-NMR va '3C-NMR cho
théy ctia hgp chdt 1 ¢6 cdu tric ctia mot trans-tilbene
mang 1 nhém methoxyl va 3 nhém hydroxyl. Tién
hanh so sdnh dit liéu phé NMR ctia hgp chit 1 véi
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hop chit isorhapontigenin cho théy c6 su tuong dong,
vay hgp chit 1 1 isorhapontigenin '°.

Hop chét 2 (Hinh 1) ¢6 dang bdt mau n4u nhat, tan tot
trong dung moi acetone. Phan tich di liéu phd HR-
ESI-MS, cho thdy ¢4 tin hiéu cia mi ion gia phéan ti
[M+H]" taim/z 229,08677 (Hinh 2), so sinh véi ly
thuyét c6 m/z 229,0865 (léch 0,3 mMass), cho phép
xdc nhan cong thitc phan ti 1a C14H;203. Phé 'H-
NMR hgp chit 2 cho thdy tin hiéu cong hudng ctia 2
cdp proton thom ghép ortho [0y 7,40 2H; d; J = 8,3
Hz), H-2 vA H-6'] va [8 6,83 2H; d ] = 8,3 Hz), H-
3’ va H-5']; 3 proton thom ghép meta v6i nhau [6y
6,53 (2H; d J = 2,2 Hz), H-2 va H-6] va [8 6,26 (1H;
t J= 2,2 Hz), H-4]; 2 proton olefin ghép trans [0y
6,87 (1H; d; ] = 16,3 Hz), H-a] va [8 7,00 (1H; d; J
= 16,3 Hz), H- ]; cung v6i 3 nhém hydroxyl [§y 8,23
(2H; brs), 3-OH va 5-OH] va [6y 8,50 (1H; brs), 4'-
OH] (Bang 2). Ph§ '3C-NMR hgp chit 2 c6 sy xuit
hién tin hiéu cdng hudng ctia 14 carbon. Trong dé cé
3 carbon thom ndi oxygen [¢ 159,6; C-3 va C-5] va
[O¢ 158,2; C-4’]; 2 carbon thom mang nhém thé [0¢
140,9; C-1] va [8¢ 130,0; C-1’]; 2 carbon olefin me-
thine [0¢ 126,9; C-a] va [8¢ 129,15 C- ] cling 7 car-
bon thom methine [§¢ 105,7; C-2 va C-6], [6¢ 102,7;
C-4], [8¢ 128,7; C-2va C-6'] va [8¢ 116,4; C-3’ va C-
5] (Bang 2). Ti di liéu phé 'H-NMR va 3C-NMR
cho théy hop chat 2 c6 cdu tric cia mot trans-stilbene
v6i 3 nhom hydroxyl. Tién hanh so sanh di liéu phd
NMR ctia hgp chat 2 véi hgp chét resveratrol cho thiy
su tuong hgp, vay hgp chat 2 1a resveratrol 2021,

Xay dung tiéu chudn chat lugng cho chat
ddi chi€u resveratrol va isorhapontigenin
Séic ky d6 16p mong véi 3 hé dung moi khdc nhau cho
théy ca 2 hgp chdt d6i chiéu déu tinh khiét so bo trén
sdc ky 16p mong. Tién hanh phan tich miu tring va
mau tht v6i diéu kién pha dong tdi uu thu duge sic ky
do6, phd UV 2 chiéu, phé UV 3 chiéu va d¢ tinh khiét
peak tai thoi gian luu tuong ting véi peak chinh. D¢
tinh khiét ctia chat d6i chiéu dugc quy vé€ 100% dién
tich peak. Tt két qué sic ky d6 nhan thdy méi sic ky
d6 chi c6 1 peak chinh, c6 d6 tinh khiét peak > 95%
tinh theo nguyén trang va peak sic ky déu c6 ngudng
tinh khiét cao, cho thdy cac hgp chdt déi chiéu déu cé
da d¢ tinh khiét dé thiét lap chit chudn (Hinh 3).
Két qua xay dung bo dii liéu nhan danh hai chat d6i
chiéu (Bang 3) bao gébm: cidm quan, nhiét d6 nong
chay, phé hép thu phén t&t (UV-Vis), phé hong ngoai
(IR), phé cong hudng tit hat nhan (NMR), phéi khéi
lugng (HR-ESI-MS) cho théy ca hai chit doi chiéu
resveratrol va isorhapotigenin déu cho két qua nhén
danh dung va d6 tinh khiét cao (> 95% tinh theo
nguyén trang) phu hgp lam chét déi chiéu.

Két qua tham dinh quy trinh dinh lugng
HPLC/DAD theo huéng dan ctia ICH

Tinh tuong thich hé théng

Két qua phan tich HPLC ldp lai 6 14n tiing loai dung
dich chit doi chiéu resveratrol 100 ppm va isorhapoti-
genin 100 ppm; xdc dinh cac thong s6 phu hgp hé
thong nhu dién tich peak, thoi gian luu, s6 dia ly
thuyét, hé s6 kéo dudi va do phan gidi. Két qua cd
dugc ti Bang 4 cho thdy céc thong s6 hoan toan phu
hop véi yéu ciu dé€ ra, viy nén quy trinh dat chi tiéu
tinh pht hgp hé thong.

Tinh ddc hiéu

Tién hanh phan tich HPLC mau blank (dung méi
ethanol), dung dich chéit d6i chiéu resveratrol 100
ppm va isorhapotigenin 100 ppm. Mau trang (blank)
khong c6 tin hiéu cta 2 chét d6i chiéu resveratrol va
isorhapotigenin. Ph6 UV thu dugc ding cho 2 hgp
chét d6i chiéu véi dinh hép thu cuc dai ctia hgp chit
isorhapontigenin 13 324 nm va clia resveratrol 1a 307
nm (Hinh 3).

Khdo sdt tinh tuyén tinh

Trong khodng néng d¢ khao sat ctia cac dung dich
chufn resveratrol va isorhapotigenin tit 1-500 ppm
(Bang 5). St dung TCVN 6661-1:2000 két hgp véi
phidn mém excel - phéin tich phuong sai mét chiéu
ANOVA dé danh gia sy phu hgp cta phuong trinh
hoi quy tuyén tinh, ciing nhu khoang tuyén tinh va
khoang lam viéc ctia phuong phap. Cho thdy khoang
tuyén tinh 1-500 ppm 1a phtt hgp cho cé 2 chit chuén,
két qua thu dugc hai phuong trinh dudng chuén:
resveratrol: y = 63,971x - 66,793 (R2 = 0,9999) va
isorhapontigenin: y = 43,250x - 15,387 (R2 =0,9999)

D6 Idp lai va dé6 tdi lap trung gian

Thyc hién phéan tich 6 mau chit déi chiéu resvera-
trol tai néng d¢ 100 ppm va 6 miu isorhapontigenin
tai nong d6 100 ppm bing phuong phap HPLC trong
cung moét ngay; tuong tu ldp lai khao sat nay sau 1
tudn dé€ danh gia do tdi lap trung gian (Bang 6). Két
qua ctia cho thdy d¢ tinh khiét sic ky ctia isorhaponti-
genin trong 6 mau c6 d6 1ap va d¢ tai 1ap t6t voi 2 ngay
phan tich v6i RSD 1a 0,32%. Két qua ctia cho thdy do
tinh khiét sic ky cta resveratrol trong 6 mau c6 do
lap va do tai lap t6t v6i 2 ngay phén tich v6i RSD lala
0,11%. Piéu nay ching td quy trinh dat yéu cau vé do
13p lai.

D6 ding

Thuc hién thém chu4n vao nén mau chat déi chiéu
100 ppm véi cac mitc n6ng do khac nhau, 80%, 100%,
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Bang 2: Dit liéu phé NMR ctia 2 hop chat phan lap dugc

Vi tri Isorhapontigenin (1) Resveratrol (2)
(CD3COCD3) (CD3COCD3)
1 (ppm) 1 (ppm) 1 (ppm) 1 (ppm)
1 - 140,9 - 140,9
2 6,54 (1H; d; ] = 2,2 Hz) 105,7 6,53 (1H; d; ] = 2,2 Hz) 105,7
3 - 159,6 - 159,6
4 6,27 (1H; t; ] = 2,2 Hz) 102,8 6,26 (1H; t; ] = 2,2 Hz) 102,7
5 - 159,6 - 159,6
6 6,54 (1H; d; ] = 2,2 Hz) 105,7 6,53 (1H; d; ] = 2,2 Hz) 105,7
a 6,91 (1H; d; ] = 16,3 Hz) 127,1 6,87 (1H; d; ] = 16,3 Hz) 126,9
B 7,01 (1H; d; J = 16,3 Hz) 1294 7,00 (1H; d; ] = 16,3 Hz) 129,1
i1y - 130,5 - 130,0
2/ 7,21 (1H; d; J = 2,0 Hz) 110,2 7,40 (1H; d; J = 8,3 Hz) 128,7
3/ - 148,6 6,83 (1H; d; ] = 8,3 Hz) 116,4
4 - 147,6 - 158,2
5/ 6,81 (1H; d; ] = 8,1 Hz) 116,0 6,83 (1H; d; ] = 8,3 Hz) 116,4
6 7,01 (1H; dd; ] = 8,1 va 2,0 Hz) 121,2 7,40 (1H; d; J = 8,3 Hz) 128,7
3/5-OH 8,24 (2H; brs) - 8,23 (2H; brs) -
4-OH 7,72 (1H; brs) - 8,50 (1H; brs) -
3'-OCH; 3,89 (3H; s) 56,3 - -
Bang 3: K&t qua danh gia hai hop chat déi chiéu
Chi tiéu Phuong phép Isorhapontigenin Resveratrol
Vat ly Cam quan Bot min, mau nau nhat BoOt min, mau niu nhat
Nhiét d6 noéng chay 180-183°C 253-255°C
Dinh tinh Phé UV-Vis Hép thu cuc dai tai budc séng 324  Hap thu cuc dai tai budc
nm song 307 nm
Ph6 IR Tin hiéu hép thu dic trung (cm™!):  Tin hiéu hép thu dac trung
3363 (O-H), 1608, 1554, 1515 (ben-  (cm™—1): 3228 (O-H), 1639,
zene), 1149 (C-O) 1569, 1504 (benzene), 1149
(C-0)
NMR Dbung Ding
MS Dbing Pung
Do tinh khiét sic HPLC-DAD 95,86 99,03

ky
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Phé HR-ESI-MS cila isorhapontigenin (1)
Hinh 2: Phé NMR va MS ctia 2 hgp chat phan lap dugc
Bang 4: Cac thong sé thé hién tinh phi hgp hé théng cia cac chat déi chiéu
Hop chét Dién tich peak Thoi gian luu SO dia ly thuyét  Hé s6 kéo du6i D¢ phan giai (RS)
(N) (Tf)
Resveratrol 6110,6 11,0 16758 1,150 3,7
RSD (%) 1,0 0,91 - - -
Isorhapontigenin 4085,0 11,6 18636 1,125 3,7
RSD (%) L1 0,72 = . .
Yéu cau RSD <2,0% RSD < 2,0% N > 3000 0,9 <Tf<2,0 RS>1,5
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Hinh 3: Phé hap thu UV-Vis va s&c ky d6 cta hai hgp chat d6i chiéu

120% so v6i ham lugng trong mau thi (Bing 7).
Két qua ti 1¢ phuc hdi ctia isorhapontigenin 1a 99,4 -
101,6%, resveratrol 1a 98,6 - 101,1%. Nhu vay, ca hai
hop chit déu dat véi so véi quy dinh 14 98,0% - 102,0%
da chiing t6 ring quy trinh phén tich dat yéu ciu vé
do dung.

Thiét 1ap chat chuan ddi chiéu

Péng goi va ddnh gid dé ddng nhit giira cdc
lo

Do dong nhit lo ctia resveratrol: thuc hién dong géi
1,0 g resveratrol dugc dong goi thanh 50 lo véi khoi
lugng 20,0 mg/lo. Cac lo dugc st dung la vial thuy

tinh 1,5 mL t6i mau c6 chia khi nits 95%, bdo quan &
nhiét do 2-80C, tranh anh sang truc tiép. S6 lo dugc
danh gia d6 dong nhét dugc lya chon ngiu nhién véi
s6 lugng theo cong thic g = /(N+1) =8 1o (voi N 1a
50 19). Do Ftn < Ftc nén khong c6 su khdc biét thong
keé gitia cac két qua do dugc, véy céc lo chit chuin
d6i chiéu resveratrol dat yéu ciu vé d6 dong nhat ham
lugng sau khi dong géi (Bang 8 va 9).

Do déng nhit lo clia isorhapontigenin dugc thuc
hién tuong tu nhu resveratrol. Tién hanh phan tich
phuong sai mot yéu t6 ANOVA (Bang 8 va 9) d€ danh
gid d6 dong nhét lo cho thiy khong c6 su khac biét
thong ké gitia cac két qua do dugc, vay cic lo chat
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Bang 5: Két qua khao sat khodng tuyén tinh ciia 2 chat déi chiéu

STT Isorhapontigenin Resveratrol
No6ng do (ppm) Dién tich peak No6ng do (ppm) Dién tich peak
1 0,96 41,3 0,99 57,4
2 1,93 76,3 1,98 109,5
3 4,82 196,8 4,96 275,8
4 9,64 407,3 9,91 575,4
5 19,28 827,7 19,83 1152,9
6 48,19 2011,1 49,57 2957,5
7 96,38 4158,0 99,14 6194,6
8 192,76 8332,0 198,28 12785,0
9 481,90 18900,2 495,70 31608,9
Bang 6: Két qua khao sat dé lap lai va dé tai Iap trung gian
STT Isorhapotigenin Resveratrol
Do tinh khiét Do tinh khiét Do tinh khiét Do tinh khiét
(%) ngay 1 (%) ngay 2 (%) ngay 1 (%) ngay 2
1 95,89 96,11 98,90 99,21
2 95,97 95,48 99,20 98,91
3 96,01 95,73 99,01 99,02
4 95,63 96,05 99,13 99,16
5 96,13 95,33 99,08 99,03
6 95,33 95,80 99,10 99,21
Trung binh 95,79 99,08
RSD (%) 0,32 0,11

chuén d6i chiéu isorhapontigenin dat yéu cau vé do
dong nhat ham lugng sau khi dong goi.

Két qua dinh luong lién phéng va xdc dinh gid
tri céng bé

Két qua dinh lugng lién phong dugc thuc hién tai
2 phong thi nghiém cho thdy ham lugng resveratrol
trong cac lo déu trén 99% va ham lugng isorhaponti-
genin trong cac lo déu trén 95% (Hinh 3), cic gia tri
d0 1éch chudn tuong d6i RSD nho hon 2%, d¢ chénh
léch két qua vé d¢ tinh khiét ctia 2 phong thi nghiém
< 1%, cho thdy két qua thu dugc vé d tinh khiét peak
va thoi gian luu phan tich ¢6 d9 tin cay cao (Bang 10).
Xdc dinh gid tri 4n dinh cta chat d6i chiéu isorhapon-
tigenin: au khi tinh z-score tit két qua trén, thu dugc
két qué céc gid tri |z| déu nho hon 2, nhu vy khong
6 gia tri nao bi loai (Bang 10). Két qua ti Bang 11

cho théy sau 2 lan thay d6i, gid tri s* khong thay d6i
la 3,279, nhu thé gia tri x* méi dugc chon la 96,38%.
Cuoi cung, tinh todn gid tri trung binh cta tat ca 20
gid tri, thu dugc ham lugng trung binh 14 96,38% (n =
20), d¢ 1éch chudn 6n dinh s 1a 3,279, d6 khong dam
bédo do u 1a 0,916.

Xac dinh gia tri 4n dinh ctia chat d6i chiéu resveratrol:
au khi tinh z-score tu két qua trén, thu dugc c6 mot
gid tri 99,07% cho két qué z tuong ting la 2,79 > 2,
tién hanh loai bo gia tri nay, vay két qua sé dugc tinh
trén 19 két qua con lai (Bang 11). Két qua tit ang 11
cho théy sau 2 lan thay d6i, gid tri s* khong thay d6i
la 0,023, nhu vay gid tri x* méi dugc chon la 99,14%.
Cudi cung, tinh todn gid trj trung binh cta tit ca 19
gid tri, thu dugc ham lugng trung binh 14 99,14% (n =
19), d6 1éch chuén 6n dinh s 13 0,023, d6 khong dam
béo do u 1a 0,0065.
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Bang 7: Két qua khao sat dd ding cta hai hop chat dai chiéu

STT Muc ham  Isorhapontigenin Resveratrol
lugng

Nong d6 Nong do Dothuhéi Nong d6 Nong do Do thu héi

thém vao tim théy thém vao tim thdy

(ppm) (ppm) (ppm) (ppm)
1 80% 76,6 76,1 99,4 79,2 78,1 98,6
2 76,6 76,9 100,4 79,2 79,9 100,9
3 76,6 77,1 100,7 79,2 80,1 101,1
4 100% 95,7 96,2 100,5 99,0 99,2 100,2
5 95,7 95,5 99,8 99,0 98,5 99,5
6 95,7 96,1 100,4 99,0 98,1 99,1
7 120% 114,9 114,4 99,6 1188 119,4 1005
8 114,9 115,9 100,9 118,8 117,9 99,2
9 114,9 116,7 101,6 118,8 119,7 100,7

Bang 8: K&t qua danh gia dong nhat giita caclo
STT Ham lugng (%)
Isorhapontigenin Resveratrol
Lol 96,99 98,99
Lo2 95,98 99,00
Lo3 96,13 99,03
Lo 4 95,62 99,04
Lo5 96,01 99,03
Lo 6 96,72 99,06
Lo7 95,97 99,03
Lo 8 96,49 99,02
Trung binh 96,24 99,025
SD 0,47 0,022
Bang 9: Két qua phan tich phuong sai mét yéu té theo ANOVA

Isorhapontigenin
Nguon sai s& T6ng binh phuong Bac tu do Binh phuong  Ftn Ftc
Gitta cic nhém 0,39760945 7 0,044 0,5786 3,020
Trong tling nhém 0,7635175 8 0,076
T6ng cong 1,16112695 15
Resveratrol
Ngudn sai s6 T6ng binh phuong Béc tu do Binh phuong  Ftn Ftc
Gitia cic nhom 0,002678 7 0,00030 0,0478 3,020
Trong tling nhém 0,062258 8 0,0062
T6ng cong 0,064936 15
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Bang 10: Két qua dinh lugng chat chuan déi chiéu & hai phong thi nghiém (n=10)

Isorhapontigenin (1) Resveratrol (2)

STT PTN 1 PTN 2 PTN 1 PTN 2
1 96,92 95,99 99,15 99,18
2 96,74 95,98 99,14 99,17
3 96,13 96,91 99,13 99,18
4 95,62 96,49 99,16 99,13
5 96,01 96,36 99,15 99,12
6 97,28 95,72 99,13 99,10
7 95,97 97,02 99,14 99,17
8 95,49 96,99 99,14 99,11
9 97,18 95,80 99,13 99,11
10 95,88 97,13 99,15 99,07
Ham lugng trung 96,322 96,439 99,032 99,142
binh (> 95%)
RSD ctia ham lugng 0,68 0,57 0,026 0,010
(< 2%)
Bang 11: Két qua xac dinh gia tri an dinh cta hai hop chat déi chiéu
Isorhapontigenin Resveratrol
X0 X1 xp* X0 x1* X *
x* - (L,5x8%) - 89,81 91,46 - 99,11 99,10
x* + (1,5 x s*) - 102,68 101,30 - 99,17 99,17
Ham lugng trung 96,38 96,38 96,38 99,14 99,14 99,14
binh (x)
Do léch (s) 0,589 0,589 0,589 0,026 0,021 0,021
Trung binh 6n dinh 96,25 96,38 96,38 99,14 99,14 99,14
ctia ham lugng (x*)
Do léch 6n dinh (s*) 4,292 3,279 3,279 0,021 0,023 0,023
KE’T LU AN két qua phan tich ma con hd trg trong viéc phat trién

va kiém sodt chit lugng ctia cdc san phdm dugc liéu.

LO1 CAM ON

Nghién ciiu dugc tai trg béi Bo Khoa hoc va Cong nghé
theo ma s6 DTL.CN-118/21

DANH MUC TU VIET TAT

"H-NMR: Ph§ cong huéng tit hat nhan ctia 'H
I3C-.NMR: Phé cong hudng tit hat nhan cta 3¢

T cao EtOAc cua than Day gdm, da phan lap va
xac dinh dugc cdu tric dugc hai hgp chat tinh khiét
la resveratrol va isorhapotigenin. Viéc thiét lap chit
chudn d6i chiéu cho resveratrol va isorhapotigenin
ti than D4y gam cho thdy d¢ tinh khiét lan lugt dat
99,14% va 96,38% tinh theo nguyén trang, dam bao
d0 tin cdy cao trong kiém nghiém dugc liéu. Diéu nay
gitip cha dong ngudn chét chudn st dung trong phan
tich, khdc phuc nhiing han ché trong viéc tim kiém

chat chuén cho phén tich dinh lugng cdc hop chét hiu
c0. Viéc ¢6 sdn céc chit chudn tinh khiét nhu vay la
rdt quan trong trong linh vuc héa dugc, vi n6 khong
chi gitip ddm bao tinh chinh xdc va do tin cdy cua cac

S: 'H-chemical shift

§¢: 13C-chemical shift

brs: Mii don bau (broad singlet)
d: Mii doi (doublet)
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DAD: Pau do day diode quang

dd: Mui doi doi (doublet of doublets)
EtOAc: Ethyl acetate

HPLC: Sic ky 1ong hiéu ning cao
HR-ESI-MS: High resolution electrospray ionization
mass spectrometry

IR: Phé hong ngoai

MeOH: Methanol

m/z: mass to charge

NMR: Phé cong hudng tit hat nhan
ppm: part per million

PTFE: Polytetrafluoroethylene

PTN: Phong thi nghiém

RSD: D6 léch chuin

s: Mii don (singlet)

TFA: acid trifluoroacetic

UV-Vis: Quang phd tt ngoai - kha kién

XUNG POT LO1 iCH

Céc tac gid cam doan khong c6 bat ky xung dot lgi ich
nao trong bai nghién ctiu nay.

PONG GOP CUA CACTACGIA

Ton That Quang thu hdi miu va tinh ché cic hgp chit,
Lé Hitu Tho diéu ché cao chiét, Nguyén Xuan Hai sic
ky cot diéu ché cao phan doan, Nguyén Trung Nhan
xac dinh d¢ tinh khiét cidc hgp chdt, D6 Van Nhat
Trudng xdc dinh cdu tric cac hgp chét, thdm dinh quy
trinh phan tich va viét ban thao, Nguyén Thi Thanh
Mai phan b6 cuc va chinh stta ban thao chi tiét. Tat ca
cdc tac gia da doc va chip nhan ban thao cudi ciing.
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Isolation and establishment of reference standards for resveratrol
and isorhapotigenin of the linas of Gnetum montanum markgr

Truong Van Nhat Do, Hai Xuan Nguyen, Tho Huu Le, Nhan Trung Nguyen, Quang That Ton,
Mai Thanh Thi Nguyen®

ABSTRACT

Gnetum montanum, commonly known as Day gam, belongs to the Gnetaceae family. Chemical
composition studies have shown that stilbene compounds are the main constituents of this plant.
Use your smartphone to scan this Notably, resveratrol and isorhapotigenin are two significant compounds, comprising approximately
QR code and download this article 3-5% of the ethanol extract. Both compounds exhibit remarkable biological activities, including
anti-inflammatory, anti-cancer, antioxidant properties, tyrosinase inhibition, Cytochrome P450 inhi-
bition, and a-glucosidase inhibition. Resveratrol and isorhapotigenin are essential for assessing and
evaluating the quality of Gnetum montanum liana and related medicinal materials within the Gne-
taceae family. This study successfully established reference standards for resveratrol and isorhapoti-
genin, isolated from Gnetum montanum liana. The results showed high purity levels of 99.14% for
resveratrol and 96.38% for isorhapotigenin. The process for determining the purity of resveratrol
and isorhapotigenin in Gnetum montanum liana was successfully validated using the HPLC-DAD
Agilent 1260 system. The mobile phase used in this process was a gradient of ACN and 0.5% TFA
in water. The research covered system compatibility, specificity, linearity range, repeatability, and
accuracy, all in accordance with ICH guidelines. Establishing these reference standards is crucial
for ensuring consistency and reliability in the quality control processes of Gnetum montanum and
related medicinal products. With these highly pure standards, researchers and manufacturers can
accurately measure and verify the presence and concentration of resveratrol and isorhapotigenin
in various samples. This contributes to the overall efficacy and safety of herbal medicines derived
from Gnetum montanum. Furthermore, the validated HPLC-DAD method provides a robust and
reliable analytical technique for routine quality control, supporting the standardization of herbal
products and enhancing confidence in their therapeutic use. This advancement underscores the

Faculty of Chemistry, University of importance of rigorous scientific methods in the development and quality assurance of traditional
Science, Vietnam National University medicinal resources.
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