TAP CHIi NGHIEN CPU Y HOC

HAM LUQNG VITEXIN, ISOVITEXIN VA
HOAT TiNH U’C CHE A-GLUCOSIDASE CUA CAO CHIET VO bAU XANH

Nguyén Thi Nga', Nguyén Ngoc Linh?, Vii Thi Thoa?
Lé Van Long? Nguyén Thi Nguyét?, D6 Thi Trang'
Nguyén Thi Quyén' va Dao Thi Ngoan3*

"Truvong Cao déng Y té Ha Noi

2Trwong Dai hoc Thanh D6

3Trwong Dai hoc Y Ha Noi

V6 déu xanh la phu phdm phét sinh véi khéi long I6n trong ché bién dau xanh nhung chua duoc khai
thac hiéu qua. Nghién ctru nay nhdm dinh luong vitexin va isovitexin trong cao chiét vé dau xanh bang HPLC-
DAD, xéac dinh ham lwong polyphenol toan phén, ham lwong flavonoid toan phén, danh gia hoat tinh (rc ché
a-glucosidase in vitro va st dung docking phén tir dé hé tro goi y tuong tac cla céc hop chét chinh véi
dich lién quan a-glucosidase. Vé déu xanh duoc thu tir co' sé ché bién tai Hung Yén, da duoc séy khé theo
quy trinh ché bién tai co s& san xuét truéc khi ban giao, sau d6 méu duoc bdo quan kin & ngdn mét ti
lanh, nghién nhé va chiét siéu &m bang methanol hodc ethanol 50%; Cao chiét ethanol 50% duoc ky hiéu
VRES50. Két qué cho thdy VRES0 c6 hiéu suét chiét 5,45%, chira vitexin 12,38% va isovitexin 10,77% trong
cao chiét, cao hon vé mét dinh luong so véi cao methanol. VRE50 ¢6 ham luong polyphenol toan phén 48,56
+ 1,46 mg GAE/g cao chiét va ham luong flavonoid toan phadn 145,66 + 4,37 mg QE/g cao chiét. VRE50 (¢
ché a-glucosidase véi IC,, = 148,36 + 5,49 ug/mL, so voi acarbose la 120,99 + 8,31 ug/mL trong cing diéu
kién thir nghiém. Docking trén protein 3TOP cho théy vitexin va isovitexin cé khd néng tuong tac véi ving
gén két cua dich lién quan a-glucosidase; tuy nhién, két qué docking chi duoc si¥ dung nhuw béng ching hé
tro, khéng thay thé thir nghiém enzym in vitro. Nghién ctu cung cép co s& ban ddu cho huéng khai thac

phu phdm vé dau xanh giau vitexin va isovitexin ¢é tiém ndng (rc ché a-glucosidase trong diéu kién in vitro.
T khéa: Vo dau xanh, vitexin, isovitexin, a-glucosidase, docking phan tu.
I. DAT VAN PE

cham qua trinh thly phan oligosaccharid va
disaccharid thanh glucose hép thu.?

Dai thao dwong typ 2 1a réi loan chuyén
héa man tinh cé xu hwdng gia tadng trén toan

cau. Tang glucose mau sau dn [a mot dac diém
quan trong cla bénh va cé lién quan dén tién
trién bién chirng mach mau, stress oxy hoa va
rbi loan chuyén héa kéo dai.'2 Mét huéng tiép
can nhadm kiém soat ting glucose mau sau an
la &c ché enzym a-glucosidase, qua do6 lam
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Dau xanh (Vigna radiata (L.) R. Wilczek)
la cay ho Dau dwoc st dung phd bién & chau
A. Trong qua trinh ché bién céng nghiép, 16p
vé hat thuwdng bi loai bd nhw phu phdm. Céc
nghién clru trwdc day cho thdy vé dau xanh
chra nhiéu hop chéat phenolic va flavonoid,
trong dé vitexin va isovitexin la hai flavonoid
C-glycosid dac trwng co lién quan dén cac tac
dung sinh hoc nhw chéng oxy héa va diéu hoa
chuyén héa glucose.*® Tuy nhién, di liéu vé
phu phém vo dau xanh tai Viét Nam, dac biét
la di liéu két hop dinh lwong marker, hoat tinh
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e ché a-glucosidase va md phdng tuwong tac
phan t& trén cing mét mau nghién cu, van
con han ché.

Tai Cong ty TNHH Xuét nhap khau Nam
Binh, théon Liéu Ha, x& Yén My, tinh Hwng
Yén, lwong vé dau xanh phu phdm phat sinh
khodng 2 - 5 tAn médi thang. Phan phu pham
nay chi yéu bi loai bd hodc st dung 1am phan
bén, chua dwoc khai thac hiéu qua nhw ngudn
nguyén liéu giau hoat chat. Do do, nghién ciru
nay dwoc thwe hién nham xac dinh ham lwong
vitexin va isovitexin trong cao chiét vo dau
xanh béng HPLC-DAD, xac dinh ham Iwong
polyphenol toan phan va flavonoid toan phan,
danh gia hoat tinh &c ché a-glucosidase in vitro
cta dich chiét vé dau xanh théng qua gia tri
IC,, ddng thdi st dung docking phan tl trén
protein 3TOP nhw ¢ong cu hd tro goi y twong
tac cla cac hop chét chinh voi dich lién quan
a-glucosidase.

Il. DOl TVQONG VA PHUONG PHAP
1. Déi twong

DPéi twong nghién ctvu 1a vé dau xanh, phu
phdm thu t» Coéng ty TNHH Xuét nhap khau
Nam Binh, thén Liéu Ha, xa Yén My, tinh Hwng
Yén vao thang 10/2025. Mau la phu phdm da
dwoc co s san xuat siy kho theo quy trinh sén
xuét trwde khi ban giao cho nhém nghién clru.
Sau khi thu nhan, mau dwoc loai bd tap chét
co hoc bang quan sat cdm quan, déng trong ti
kin va bao quan & ngan mat ta lanh, tranh anh
sang nhdm han ché hat dm, méi mot va bién
ddi thanh phan trong thdi gian che x ly. Do
Am cla vd dau xanh trwdc khi chiét, xac dinh
theo phwong phap mat khdi lwong do 1am kho
& 105°C dén khéi lwong khong ddi, dat 5,19 +
0,05% (n = 3). Két qua nay cho thdy nguyén
lieu & trang thai kho, phu hop cho qua trinh
bdo quan ngan han va chiét xuat. Trwdc khi
chiét, mau dwoc nghién nhd va ray dé thu bot

c6 kich thwérc tiéu phan khoang 0,5 - 1,0 mm.
Mau nguyén liéu dwoc lwu tam thoi tai phong
thi nghiém Héa, Trwéng Cao dang Y té Ha Noi,
ma mau VR-HY102025.
2. Phwong phap

Phwong phdp chiét va so sanh dung méi

Can chinh xac 100,0 g bét vé dau xanh
cho méi dung méi khdo sat. Mau dwoc chiét
béng phwong phap siéu am hé tro' trén thiét bi
Multool Ultrasonic Cleaner TH-100A, dung tich
30 L, tAn sb siéu am 40 kHz, cdng suat siéu am
600 W va cong suét gia nhiét 500 W. M&i mau
dwoc chiét vai 300 mL dung méi & 50°C trong
2 gi®/lan. Qua trinh chiét dwoc 13p lai 3 1an véi
cung loai dung médi, méi 1an s dung 300 mL
dung moi mai. Nhw vay, ty 1é nguyén liéu/dung
moi la 1:3 (g/mL) cho méi Ian chiét va téng ty
I& nguyén liéu/dung mdi sau 3 1an chiét 1a 1:9
(g/mL). Hai dung méi khao sat la methanol va
ethanol 50%. Dich chiét dwoc agbp, loc va cb
can du6i ap suéat giam dé thu cao chiét twong
&ng. Hiéu suét chiét dwoc tinh theo khéi lwong
cao kho thu dwoc so véi khdi lwgng bot nguyén
liéu ban dau. Cao chiét ethanol 50% dwoc ky
hiéu VRES50 va dwgc st dung cho cac th
nghiém tiép theo.

Dinh Iweng vitexin va isovitexin bang
HPLC-DAD

Hai hop chat vitexin va isovitexin dwoc
dinh lwong déng thdi bdng HPLC-DAD Agilent
1260 Infinity 1l trén c6t pha dao Hydrosphere
C18 (150%4,6 mm; 5 um). Pha dong gdm
acetonitril va nwéc, chay gradient: 0-5 phut, 5%
acetonitril; 5 - 30 phut, tang tuyén tinh t& 5%
lén 50% acetonitril. Téc d6 dong 1,0 mL/phdt,
thé tich tiém mau 20 uL, bwdc séng dinh lwong
340 nm va thoi gian phan tich 30 phut. Dung
dich chuén vitexin va isovitexin dwoc pha & céac
nong doé 15,625; 31,25; 62,5; 125; 250 va 500
ug/mL. Céac chét chuan cé do tinh khiét > 98%.
Trong diéu kién sac ky da lwa chon, vitexin va
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isovitexin co thoi gian Iwu 1an lwot khodng 17,3
va 17,7 phat. Ham lwong hai hop chét trong
mau duwoc xac dinh theo phwong phap chuan
ngoai dwa trén phwong trinh dwdng chuan
twong ng. Phwong phap dinh lvong dwoc
kiém tra buwéc dau vé tinh phu hop séc ky va
dd tuyén tinh trong khodng ndng do khao sat.

Xac dinh ham Ilwong polyphenol toan
phan va flavonoid toan phan

Ham lwong polyphenol toan phan duwoc xac
dinh theo phwong phap Folin-Ciocalteu, st
dung acid gallic 1am chuén va biéu thj theo mg
GAE/g cao.® Mau hodc chudn dwoc phan (rng
voi thube thr Folin-Ciocalteu 10% va Na,CO,
6%, G & 40°C trong 15 phut, sau d6 do hép thu
tai 765 nm. Ham Iwgng flavonoid toan phan
dwoc xac dinh theo phwong phap tao mau
NaNO,-AICI-NaOH, st dung quercetin lam
chuan va biéu thi theo mg QE/g cao."” Do hép
thu dwoc do tai 510 nm. Cac phép thir duwoc
thwe hién 1ap lai 3 lan.

Déanh gia hoat tinh rc ché a-glucosidase

Hoat tinh (rc ché a-glucosidase cula
VRE50 dwoc danh gia bang phuwong phap
do quang s dung co chat p-nitrophenyl-a-D-
glucopyranoside (pNPG). VRE50 duwgc khao
sat & cac ndng dd 50, 100, 150, 200, 250 va
300 pg/mL. Dung dich enzym a-glucosidase
dwoc chuan bj trong dém phosphate potassium
0,2 M, pH 6,8. H6n hop phan (rng gébm dung
dich dém, enzym va mau th dwoc G & 37°C
trong 20 phut, sau d6 thém pNPG 5 mM dé kh&i
dong phan (ng va tiép tuc i & 37°C trong 30
phut. Phan ¢ng dwoc dirng bang Na,CO, 0,1
M va do hép thu dwoc do & 405 nm. Acarbose
duwoc st dung lam dbdi chirng dwong, mau
ching khéng chira chét thir va mau trdng duoc
dung dé hiéu chinh nén hép thu.

Ty l&é c ché enzym dwoc tinh theo cong
thiec: %l = [(Acontrol - Asample)/Acontrol] x
100. Mébi thi nghiém dwoc thwc hién lap lai 3
lan doc Iap (n = 3). Gia tri IC,, dwgc xac dinh tir

dwéng cong dap trng néng doty 1& & ché bang
hoi quy tuyén tinh trén khoang néng dd co ty
I& trc ché bao quanh 50%. D@ liéu dwoc xtr ly
bang Microsoft Excel.

Mé phéng docking phéan t

Docking phan tlr duwoc thye hién bang phan
mém MOE trén cu truc C-terminal cGia enzym
maltase-glucoamylase ngudi dong két tinh voi
acarbose (PDB ID: 3TOP)." CAu tric nay duoc
lwa chon vi maltase-glucoamylase la enzym
a-glucosidase & rudt ngwoi, tham gia qua trinh
thdy phan carbohydrate thanh glucose; déng
thei 3TOP ¢6 ligand ddng két tinh 13 acarbose,
ciing la chat dbi chirng duwong dwoc st dung
trong thtr nghiém Grc ché a-glucosidase in vitro
cta nghién ctru nay. Quy trinh docking dwoc
kiém ching béng redocking ligand déng két
tinh acarbose vao héc gan ban diu cuda protein
3TOP.

Tap hop chat dau vao gdbm 20 hop chét
phenolic va flavonoid da dwoc bao cao trong
vé dau xanh, vé hat dau xanh hoac phan doan
polyphenol lién két tir chat xo vé dau xanh.
Trong do, vitexin va isovitexin dwgc wu tién
phan tich sau do la hai marker chinh dwgc dinh
lwong truc tiép trong cao chiét VRE5S0. Protein
dwoc chuan bi bing cach loai bé phan tr nuwéc
va thanh phan khéng can thiét; ligand duoc
chuén héa cau trac trwde khi docking. Két qua
duwoc danh gia dwa trén diém docking E_score2
va twong tac khéng cdng hoa tri trong khoang
gan. Docking dwoc sir dung nhw phuong phap
hé tro goi y twong tac phan tir, khong thay thé
két qua thtr nghiém enzym in vitro.

X ly sé liéu

Sé lieu dwoc nhap va x& ly badng Microsoft
Excel. Cac két qua duoc trinh bay dudi dang
trung binh + d6 léch chuan. D6 dm nguyén liéu,
hiéu suat chiét, ham lwong vitexin/isovitexin,
ham lwgng polyphenol toan phan, flavonoid toan
phan va gia tri IC,, dwgrc tinh toan tlr cac phép
thir 1ap lai hodc tir dwdng chuén twong Gng.
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3. Dbao dirc nghién ciru

Nghién clru khéng thyc hién trén nguoi,
mau bénh phdm ngu®i hodc dong vat thi
nghiém; do d6 khéng thudc pham vi yéu

cau phé duyét cta Hoi déng dao dwc trong
nghién cu y sinh hgoc. Cac thi nghiém dwoc
tién hanh theo quy dinh an toan phong thi
nghiém.

Quy trinh nghién ctru vé dau xanh

[ 1. Ngudn nguyén ligu ]
[ 2. X Iy mAu ]
[ 3. Chiét xuét ]
[ 4. Lya chon VRES0 ]
| }
A. Binh lugng marker B. Danh _Qié h°_"?t tf"h ‘ C. Docking ’
bang HPLC-DAD a-glucosidase in vitro

Co s6 ban dau cho huéng khai thac vé dau xanh giau
vitexin/isovitexin c6 hoat tinh trc ché a-glucosidase in vitro

So d6 1. Quy trinh nghién ctru vé dau xanh.

Ill. KET QUA

1. Dac diém nguyén liéu va két qua dinh
lwong vitexin, isovitexin

Bot vé dau xanh trwdc khi chiét co do am
5,19 + 0,05% (n = 3), cho thay nguyén liéu &
trang thai khd, phu hop cho bdo quan ngan
han va chiét xuét. Viéc nghién va ray mau dén
kich thudc tiéu phan khoang 0,5-1,0 mm giup
tang dién tich tiép xuc véi dung mai, ddng thoi
han ché hién twong von bét hodc kéo theo qua

nhiéu tap min trong qua trinh loc dich chiét.

Trong diéu kién sac ky da lwa chon, vitexin
va isovitexin cho pic don, can ddi, thoi gian
lwu &n dinh va dwoc tach rd trén nén mau. Hai
hop chét c6 thoi gian lwu xap xi 17,3 va 17,7
phat. Budng chudn cla vitexin va isovitexin
tuyén tinh trong khoang 15,625 - 500 ug/mL,
véi phwong trinh 1an lwot 1a Y = 30,562X +
24,320 va Y = 42,674X + 40,790; hé s6 R? déu
dat 0,9999.

Bang 1. Mot s6 thong sé kiém tra bwéc dau ctia phwong phap HPLC-DAD

Chi tiéu Vitexin Isovitexin
Thoi gian Iwu (phut) 17,3 17,7
Do tinh khiét chat chuén (%) > 98,0 > 98,0
Khoéng tuyén tinh (ug/mL) 15,625 - 500 15,625 - 500
Phwong trinh dwérng chuan Y =30,562X + 24,320 Y =42,674X + 40,790
R? 0,9999 0,9999
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(A) Séc ky db chuan vitexin & bwdc song 340 nm.
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(B) Séc ky d6 chuan isovitexin & bwdc séng 340 nm.

Biéu d6 1. Sac ky d6 chuan vitexin (A) va isovitexin (B) & buwéc séng 340 nm

(A) cao ethanol 50% (VRE50)

2000

frieH)

26049

{2549

(B) cao methanol

Vitexin J Isovitexin

Biéu dd 2. Sac ky d6 cac mau cao chiét vé dau xanh & bwéc séng 340 nm
(A) cao chiét ethanol 50% (VRE50) va (B) cao chiét methanol
Bang 2. Hiéu suéat chiét va ham lwong vitexin, isovitexin trong cac cao chiét vé dau xanh

5 o .. Téng
L L Tong Vitexin  Isovitexin
N < Vitexin  Isovitexin marker
.z. Hiéu suat marker trong trong
Cao chiet < trong cao trong cao . . trong
chiéet (%) trong cao nguyén nguyén .
(%) (%) (%) lidu (%)  ligu (%) | oWYE"
° A TP lisu (%)
Methanol 5,36 5,27 5,22 10,49 0,2825 0,2798 0,5623
Ethanol
50% 5,45 12,38 10,77 23,15 0,6747 0,5870 1,2617
(VRE50)
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Két qua dinh lwong cho thay hiéu suét chiét
clia methanol va ethanol 50% twong dbi gan
nhau, Ian lwot 1a 5,36% va 5,45%. Tuy nhién,
tbng ham lwong vitexin va isovitexin trong cao
chiét ethanol 50% dat 23,15%, cao hon vé mat
gia tri dinh lwgng so v&i cao methanol (10,49%).
Tinh theo nguyén liéu ban dau, tdng hai marker
trong mau chiét ethanol 50% dat 1,2617%, cao
hon khoang 2,2 1an so v&i mau chiét methanol
theo két qua tinh toan. Do dé, VRE50 duwoc lya
chon cho cac danh gia tiép theo.

2. Ham lwong polyphenol, flavonoid toan
phan va hoat tinh ¢ ché a-glucosidase

Puwdng chuan acid gallic tai 765 nm tuyén
tinh trong khoang 50-300 mg/L v&i phwong trinh
y = 0,00455897x + 0,0295162 va R? = 0,99987.
Pudng chuén quercetin tai 510 nm tuyén tinh
trong khoang 20-150 mg/L v&i phwong trinh
y = 0,0007373x + 0,0046033 va R? = 0,9993.
M&u VRES50 & ndng d6 2,5 mg/mL cho dd hép
thu 0,583 tai 765 nm, twong rng 121,41 mg/L

acid gallic, tv d6 ham lwgng polyphenol toan
phan dwoc tinh la 48,56 + 1,46 mg GAE/g cao
chiét. Béi véi phép thir flavonoid toan phan,
mau VRE50 & nbéng dd 1,0 mg/mL cho dd hap
thu 0,112 tai 510 nm, twong rng 145,66 mg/L
quercetin, tlr d6 ham lwong flavonoid toan phan
dwoc xac dinh la 145,66 + 4,37 mg QE/g cao
chiét. K&t qua cho thay cao chiét VRE50 chira
ham lwong dang ké cac hop chéat phenolic va
flavonoid, phu hop v&i két qua HPLC ghi nhan
sy hién dién cua hai flavonoid C-glycosid chinh
la vitexin va isovitexin.

VRE50
a-glucosidase voi IC,, = 148,36 + 5,49 pg/mL,

thé hién hoat tinh (¢ ché
twong duwong 0,148 + 0,005 mg/mL. Trong
cung diéu kién thtr nghiém, acarbose c6 IC,,
la 120,99 + 8,31 pyg/mL, twong dwong 0,121
+ 0,008 mg/mL. Mac du hoat tinh ctia VRES50
thép hon nhe so véi acarbose, gia tri IC_, cla
cao chiét van cho thdy kha nang &rc ché enzym
rd rét trong diéu kién in vitro.

Bang 3. Ham lwgng polyphenol, flavonoid toan phan va hoat tinh (rc ché a-glucosidase cua
VRES50

Chi tiéu

Két qua

Ham lwong polyphenol toan phan

48,56 + 1,46 mg GAE/g cao

Ham lwong flavonoid toan phan

145,66 + 4,37 mg QE/g cao

IC,, trc ché a-glucosidase clia VRE50

148,36 £ 5,49 ug/mL

IC,, trc ché a-glucosidase ctia acarbose

120,99 + 8,31 pg/mL

Két qué duoc trinh bay dudi dang trung binh + d6 léch chuén (n = 3)

3. Két qua docking phan tir trén protein
3TOP

Dwa trén tébng hop céc tai liéu da cong bd
vé thanh phan hoéa hoc cla vé dau xanh (Vigna
radiata (L.) R. Wilczek), 20 hop chét phenolic
va flavonoid da dwoc Iya chon lam tap hop chéat
dau vao cho nghién ctru md phéng in silico. Cac
hop chat nay bao gébm hai flavonoid C-glycosid
chinh la vitexin va isovitexin, cung v&i cac

acid phenolic, flavonol, flavonoid glycosid,
isoflavonoid va anthocyanin da dwgc ghi nhan
trong vé dau xanh, vé hat hodc phan doan
polyphenol lién két tlr chat xo' vé dau xanh. Viéc
lwa chon tap hop chat nay nham xay dwng co
s& héa hoc hgp ly cho md phéng docking phan
tlr v&i dich protein 3TOP, qua d6 hd tro gidi thich
tiém nang &c ché enzym lién quan dén chuyén
héa glucid ctia cao chiét vé dau xanh. Trong sé
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cac hop chét dwoc lwa chon, vitexin va isovitexin
c6 y nghia dac biét vi day la hai chat chi thi da
dwoc dinh lwong trwe tiép bang HPLC trong cao
chiét ethanol 50% ctia nghién clru nay.

Quy trinh docking dwoc kiém chirng bang
redocking ligand déng két tinh acarbose vao héc
gén ban dau ctia protein 3TOP. Két qua redocking
cho thay acarbose duwoc tai dinh vi tét trong héc
gén, véi gia tri RMSD thap nhéat dat 0,6162 A so

véi tw thé ddng két tinh, nhé hon nguwéng chap
nhan 2,0 A. Tw thé redocking tét nhat ciing bao
tdn dwoc cac twong tac chinh véi cac acid amin
trong héc gén, nhw Asp1279, Trp1355, Asp1420,
Arg1510, Tyr1251, Lys1460, Phe1560, GIn1561
va His1584. Két qua nay cho thdy giao thirc
docking cé kha nang tai tao hop ly tw thé gén clia
ligand tham chiéu va co thé duwoc sir dung dé
khéo sat cac hop chét trong vé dau xanh.

GIn1561

ys1164

Hinh 1. Kiém chirng quy trinh docking bang redocking acarbose trén protein 3TOP
Ligand acarbose déng két tinh dwoc biéu dién mau xanh, ligand acarbose sau redocking dwoc

biéu dién mau vang.

Bang 4. Danh muc hop chat trong vé dau xanh va nang lwong gan két dw doan

Ma Hop chat Nhém héa hoc E_score2

(kcal/mol)
MB18  Hesperidin®1® Flavonoid glycosid, flavanone glycosid -8,77
MB14  Rutin8'® Flavonoid glycosid, quercetin glycosid -8,34
MB17  Eriocitrin®1® Flavonoid glycosid, flavanone glycosid -8,33
MB02 Isovitexin®1? Flavonoid glycosid, flavone C-glycosid -7,27
MB19 Cyanidin , Anthocyanin, cyanidin glycosid -7,13

3-O-glucoside™1®
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~ £ , , E_score2
Ma Hop chat Nhém héa hoc
(kcal/mol)
MB16  Glycitin'® Isoflavonoid, isoflavone glycosid -6,95
Pelargonidin
MB20 Anthocyanin, pelargonidin glycosid -6,63
3-O-glucoside™® y pelarg gy
Esteracid phenolic, ddng phan caffeoylquinic
MB10 Neochlorogenic acid'® ) P gp vl -6,60
acid
MBO1  Vitexin®'217 Flavonoid glycosid, flavone C-glycosid -6,55
MB15  Myricetin'® Flavonoid, flavonol -6,12
MB13  Quercetin®' Flavonoid, flavonol -5,94
. . Acid phenolic, dan xuét hydroxycinnamic
MBO7  Ferulic acid®'” ) -5,54
acid
o . Acid phenolic, dan xuét methoxybenzoic
MB11  Syringic acid'®"7 ) -5,53
acid
MBO09 Chlorogenic acid™® Ester acid phenolic, caffeoylquinic acid -5,35
MBO03  Protocatechuic acid®'® Acid phenolic, dan xuat hydroxybenzoic acid -4,95
MBO5  Gallic acid®'® Acid phenolic, trihydroxybenzoic acid -4,85
) i Acid phenolic, dan xuét hydroxycinnamic
MBO06  Caffeic acid®'” i -4,70
acid
MB04  p-Hydroxybenzoic acid® Acid phenolic, dan xuat hydroxybenzoic acid -4,66
Acid phenolic, dan xuét hydroxycinnamic
MB08  p-Coumaric acids e P yaroxy 464
acid
Chwa co dir
MB12  Catechin®® Flavonoid, flavan-3-ol liéu docking
hop &

E_score2 cla cac hop chat dao dong tir
-8,77 dén -4,64 kcal/mol. Cac ligand c6 diém
docking thuan lgi nhat gdm hesperidin (-8,77
kcal/mol), rutin (-8,34 kcal/mol), eriocitrin (-8,33
kcal/mol), isovitexin (=7,27 kcal/mol) va cyanidin
3-O-glucoside (-7,13 kcal/mol). Hai hop chét
vitexin va isovitexin la hai flavonoid C-glycosid
chinh d& dwoc dinh lwong truc tiép trong VRESO;
trong dé isovitexin cho diém gan két thuan loi
hon vitexin (-7,27 so v&i —6,55 kcal/mol)

Két qua docking cho thdy vitexin c6 kha

nang twong tac voi protein 3TOP véi E_score2
= -6,55 kcal/mol. Phan tich tw thé gén két cho
thay vitexin twong tac véi mot sb acid amin trong
vung gén két nhw Glu1284, Thr1290, Pro1329,
Glu1397, Glu1400, Pro1405 va GIn1406, thong
qua lién két hydro, twong tac T va twong tac ky
nwéc. Do vitexin [a mot trong hai marker chinh
ctia VRESO, dir liéu nay goi y hop chat cé thé
doéng gop vao hoat tinh &c ché a-glucosidase
cla cao chiét, nhuwng chi dwoc xem la bang
chirng hd tro co' ché (Hinh 2).
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(A)

Glu1284 ‘s

H-Bonds
Donor

Acceptor l

Hydrophobicity .
3.00

2.00

1.00 .

0.00
-1.00

-2.00
-3.00

Hinh 2. Tw thé gan két va cac twong tac docking chinh cua vitexin vé&i protein 3TOP: (A) tw
thé gan két 3D; (B) so’ dé twong tac 2D; (C) bé mat cho/nhan lién két hydro; (D) bé miét ky,
nwéc cha héc gan két

Isovitexin thé hién kha nang gan két thuan
loi v&i protein 3TOP, v&i E_score2 = -7,27
kcal/mol, &m hon so v@i vitexin. Phan tich tw
thé docking cho thay isovitexin twong tac voi
cac acid amin lan can gdm GIn1158, Asp1279,
Tyr1251, Trp1355, Phe1560 va Lys1460. Cac
lién két hydro v&i Lys1460, GIn1158 va Asp1279
c6 thé gop phan cé dinh phan t& trong héc gén
két, trong khi twong tac T véi Tyr1251, Phe1560
va Trp1355 hé tro dn dinh phan khung flavonoid.
Suw khac biét vi tri gén dwong gilra isovitexin
va vitexin c6 thé anh hwéng dén huéng dinh
vi trong hbc gén két, gép phan giai thich diém
docking thuan lgi hon cda isovitexin (Hinh 3).

Nhin chung, cac flavonoid glycosid nhw
hesperidin, rutin, eriocitrin, isovitexin va vitexin

¢6 xu huéng cho diém docking thuan lgi hon so
véi nhiéu acid phenolic don gian. Piéu nay cé
thé lién quan dén cu tric giau nhém hydroxyl
va hé vong thom, gitp hinh thanh ddng thoi lién
két hydro, twong tac TT—r va twong tac ky nwéc
trong viing gén két ctia protein. Docking chi la
phwong phap dy doan twong tac phan t, do
doé cac két qua nay khong dwoc xem l1a bang
chirng truc tiép vé tac dung hiép dong ma la
bang chirng hé tro co' ché cho két qua in vitro.

IV. BAN LUAN

Két qua nghién clru cho thdy vé dau xanh
thu t» phu phdm ché bién tai Hwng Yén 1a
ngudn nguyén liéu giau flavonoid C-glycosid,
dac biét la vitexin va isovitexin. Trong cao chiét
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PRO

GLN
A13s4  AllSE

1sp ALA
A1359 Al463
™
Al362
Interactions
[ van der waals Il unfavorable Donor-Donor
[ conventional Hydrogen Bond [ Pi-pi T-shaped

[C] carbon Hydrogen Bond

Aromatic
Edge

Face [l

Hinh 3. Tw thé gan két va cac twong tac phan tir chinh cla isovitexin trong héc gan két cua
protein 3TOP: (A) vi tri gan két téng thé trong protein; (B) so’ dd twong tac 2D; (C) bé mat
aromatic edge/face; (D) tw thé gan két 3D va cac twong tac chinh vé&i acid amin 1an can

VRES50, ham lwgng vitexin va isovitexin lan lwot
dat 12,38% va 10,77%, twong dwong khoang
123,8 mg/g va 107,7 mg/g cao chiét. Téng hai
marker dat 23,15% trong cao chiét va 1,2617%
tinh theo nguyén liéu khd. So v&i methanol,
ethanol 50% cho hiéu suét chiét gan tuwong
dwong nhwng ham Iwong hai marker cao hon
khodng 2,2 |1an tinh theo nguyén liéu, déng thoi
& dung moi an toan hon cho dinh hwéng &ng
dung thwc phdm hodc san phdm hd tro stc
khée. Két qua nay phu hop véi cac cong bbd
trwdc day cho rdng vitexin va isovitexin Ia hai
flavonoid dac trwng, tap trung chi yéu & phan
vo hat dau xanh.*8

Khi so sanh vé&i nghién clu cla
Supasatyankul va céng sw, dich chiét vé dau
xanh bang phwong phap chiét 16ng ap suét cao
chira vitexin 130,53 £ 17,89 mg/g va isovitexin

21,21 % 3,22 mg/g cao chiét.s Ham lwong vitexin
trong VRES50 clia nghién ctru nay twong déi gan
v&i két qua trén, trong khi ham lwong isovitexin
cao hon. Ruan va cong s ghi nhan cao chiét
flavonoid C-glycosid tir vé dau xanh cé ham
lwong isovitexin va vitexin cao hon do la phan
doan lam giau, nhwng hiéu suét thu hdi thap
hon cao thd.5 Sy khac biét gitra cac nghién ctru
c6 thé do gidng dau xanh, ngudn nguyén liéu,
thoi diém thu mau, diéu kién xt ly sau thu gom
va ban chét quy trinh chiét. Trong nghién ctru
nay, nguyén liéu la phu phdm céng nghiép da
duoc co s& san xuat siy kho theo quy trinh san
xuét trwdc khi thu nhan. Sau khi lay vé phong
thi nghiém, mau dwoc bdo quan kin & ngan
mat td lanh nhdm han ché hat Am va méi mot.
D6 Am thap clia bot nguyén liéu trwdc khi chiét
cho théy mau & trang thai khd, thuan loi cho
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bao quan ngan han va chiét xuat. Tuy nhién, do
coéng doan sdy ban dau dwoc thyc hién tai co
s& san xuat nén nhém nghién ctru khong truc
tiép kiém soat day du nhiét do va thoi gian séy.
Day 1a mot yéu td cé thé anh hudng dén tinh
bién thién cla thanh phan phenolic va flavonoid
trong nguyén liéu phu pham.

Ham lwong polyphenol toan phan ctia VRE50
dat 48,56 + 1,46 mg GAE/g cao chiét, trong khi
ham lwong flavonoid toan phan dat 145,66 +
4,37 mg QE/g cao chiét. Gia trj flavonoid toan
phan cao hon polyphenol toan phan khéng nén
duwoc hiéu la ty 1& khéi lwong tuyét ddi, vi hai chi
tiéu dwoc xac dinh bang cac phan (rng mau va
chéat chudn quy ddi khac nhau. Phwong phap
Folin-Ciocalteu tuy dwoc st dung phd bién dé
wée lwong polyphenol toan phan nhung cé thé
bi anh hwéng bdi cac chat khir khac trong cao
chiét; do do6 két qua TPC can dwoc hiéu 1a ham
lwong quy ddi theo acid gallic, khéng phai dinh
lwong tuyét dbi tirng hop chat phenolic riéng 1&.
Twong tw, TFC la chi tiéu quy ddi theo quercetin
va phu thudc vao kha nang tao phirc mau cua
cac flavonoid trong diéu kién phan (rng."

VRE50 thé hién hoat tinh (¢ ché
a-glucosidase voi IC,, = 148,36 + 5,49 pg/mL,
thdp hon hoat tinh cGa acarbose trong cting
diéu kién ther nghiém (IC,, = 120,99 + 8,31
pg/mL) nhwng van cho thdy khad nang trc ché
rd rét. Két qua nay manh hon so v&i bdo cao
clia Ruan va cdng sy vé cao chiét flavonoid
C-glycosid tr v& dau xanh voi IC,, c ché
a-glucosidase 1a 0,226 mg/mL.5 So v&i mét sb
nghién ctu trong nwdc, hoat tinh cia VRE5S0
nam & murc trung binh kha: cao chiét than cay
l& déng dwoc bdo céo cod IC,,=23,02+0,21 g/
mL, trong khi cao chiét mét sé 1a cay thudc dan
gian c6 IC,, a-glucosidase dao dong tir 18,18
dén 97,47 pg/m."2'3 Sy khac biét nay c6 thé do
ngudn enzym, co chéat, dung méi chiét, thanh
phan hoat chat va mrc do lam giau cao chiét.
DPiém manh cta VRE50 khong chi & hoat tinh
enzym ma con & ngudn nguyén liéu phu pham

ddi dao, chi phi thdp va kha nang chuan héa
theo vitexin/isovitexin.

Két qua docking véi protein 3TOP bd sung
bang chirng hé tro cho khad nang twong tac
cula cac flavonoid C-glycosid véi dich lién quan
a-glucosidase. Isovitexin cé E_score2 = -7,27
kcal/mol, thuan loi hon vitexin v&i E_score2 =
-6,55 kcal/mol; c& hai hop chat déu tao dwoc
mang lwéi lién két hydro, twong tac 1 va twong
tac ky nwéc véi cac acid amin trong ving gan
két. Tuy nhién, can nhan manh réng docking
phan ti la phwong phap dy doan dwa trén mo
hinh c4u trac, khéng thay thé cho th&r nghiém
enzym in vitro. D&c biét, protein 3TOP 14 cAu truc
lién quan maltase-glucoamylase/a-glucosidase
& nguwoi, trong khi th&r nghiém enzym in vitro
c6 thé khac vé ngudn enzym va diéu kién phan
&ng. Vi vay, két qua docking chi dwoc dién giai
nhw di¥ liéu hé tro goi y twong tac phan to,
khéng phai bing chirng khdng dinh co ché tac
dung hoac tac dung hiép dong.

Nghién ctu con mét sd han ché. Thi nhét,
mau nguyén liéu moi dwoc khao sat tr mot
ngudn phu phdm va mét thei diém thu mau,
do d6 cdn mé& rong sb 16, vung thu gom va
mua vu dé& danh gia dd 6n dinh thanh phan.
Th& hai, nghién cru chwa thyc hién LC-MS/
MS dé xac nhan bé sung danh tinh pic vitexin
va isovitexin; két qua dinh lvgng hién dwa trén
thoi gian lwu, phd UV-DAD va chuén dbi chiéu.
Thor ba, phwong phap HPLC-DAD méi dwoc
kiém tra bwéc dau vé tinh phu hop séc ky va do
tuyén tinh, chwa thdm dinh day du cac chi tiéu
nhv LOD, LOQ, dé dung, do Iap lai, d6 chinh
xac trung gian va do 6n dinh. The tw, nghién
clru méi drng & mirc HPLC-DAD, thtr nghiém
a-glucosidase in vitro va docking phan t&; chwa
danh gia doc tinh, sinh kha dung, dong hoc (rc
ché enzym hoac hiéu qua trén mé hinh té bao
va in vivo. DU vay, két qué hién tai cung cép
co s& ban dau cho hwéng khai thac phu phadm
vé dau xanh giau vitexin va isovitexin trong céac
nghién clru tiép theo.
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V. KET LUAN

Cao chiét ethanol 50% t v dau xanh,
ky hiéu VRES50, chtra ham Ilwgng vitexin
va isovitexin cao, lan lwot dat 12,38% va
10,77% trong cao chiét. VRE50 cé ham lwong
polyphenol toan phan 48,56 + 1,46 mg GAE/g
cao, ham lwong flavonoid toan phan 145,66
+ 4,37 mg QE/g cao, dbng thoi thé hién hoat
tinh trc ché a-glucosidase v¢i IC,, = 148,36 +
5,49 pg/mL. Két qua docking trén protein 3TOP
goi y vitexin va isovitexin cé kha nang twong tac
thuan loi véi ving gan két cta dich lién quan
a-glucosidase nhwng chi dwoc xem la bang
chirng hé tro twong tac phan tir. Nghién clru
cung cap co s& ban dau cho hwéng khai thac
phu phadm vé dau xanh giau vitexin va isovitexin,
dong thoi can dwoc tiép tuc kiém chiing béang
cac nghién ctru sau hon.

Cac nghién ctu tiép theo, nhém nghién ctru
dw kién s& mé& rong sd 16 nguyén liéu, ving
thu mau va thoi diém thu mau; chudn héa quy
trinh thu gom, sy, nghién, bdo quan va kiém
soat d6 4m; thAm dinh day du phwong phap
HPLC-DAD hoac bb sung LC-MS/MS dé xac
nhan danh tinh marker; danh gia do 6n dinh
clia nguyén liéu va cao chiét; khao sat dong
hoc trc ché enzym; th(r riéng vitexin, isovitexin
va phdi hop hai chat dé lam rd déng gop cla
tirng marker; déng thdi danh gia thém doc tinh,
sinh kha dung va hiéu qua trén mé hinh té bao
hoac in vivo.
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Summary

VITEXIN, ISOVITEXIN CONTENTS AND a-GLUCOSIDASE
INHIBITORY ACTIVITY OF MUNG BEAN SEED COAT EXTRACT

Mung bean seed coat is an underutilized agro-industrial by-product with potential biological
value. This study quantified vitexin and isovitexin in mung bean seed coat extract by HPLC-DAD,
determined total phenolic and flavonoid contents, evaluated in vitro a-glucosidase inhibition, and
used molecular docking to support the interpretation of interactions between major compounds
and an a-glucosidase-related target. The material was collected in October 2025 from Nam Binh
Import-Export Co., Ltd., Hung Yen province, where approximately 2 - 5 tons of seed coat by-
product are generated monthly. VRE50 showed an extraction yield of 5.45% and contained
12.38% vitexin and 10.77% isovitexin in the extract. Total phenolic and flavonoid contents were
48.56 + 1.46 mg GAE/g extract and 145.66 + 4.37 mg QE/g extract, respectively. VRES50 inhibited
a-glucosidase with an IC,, value of 148.36 + 5.49 pg/mL. Molecular docking against 3TOP
suggested potential interactions of vitexin and isovitexin with an a-glucosidase-related binding
region. These findings provide preliminary evidence supporting further studies on mung bean seed
coat as a vitexin- and isovitexin-rich by-product with in vitro a-glucosidase inhibitory potential.

Keywords: Mung bean seed coat, vitexin, isovitexin, a-glucosidase, molecular docking.
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