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Tom tat

Vitexin thuéc nhém flavonoid chinh dugc tim thdy trong rdt nhiéu loai thyc vt trong d6 cé vé hat dé xanh,
¢6 hoat tinh sinh hoc da dang nhu chéng oxy héa, ha dudong huyét, gidm md mdu va bdo vé té bao than kinh.
Trong bai viét, nhém nghién ciiu trinh bay két qua hoan thién quy trinh tich chiét vitexin tit vé dé xanh & quy
mé 10 kg nguyén liéu/mé, dung méi ethanol 80% vdi ty 1¢ nguyén liéu: Dung méi la 1:3 (w/v), d6 tinh sach dat
91,73% va hiéu sudt tich chiét dat 0,231%. Vitexin tdch dugc cé kha ndng bat giit goc tu do (IC,, dat 226,06 +
11,3 ppm), hoat tinh iic ché AChE (IC_, dat 150,90 + 4,5 ppm) va c6 hoat tinh bdo vé té bao chong lai doc tinh
gdy ra béi AB,, ... Cdc két qua thu dugc cho thdy, vitexin tdch chiét tii vé do xanh dat tiéu chudn dé ché tao
nanovitexin, giip tang cuong khad ndang hdp thu va hoat tinh sinh hoc, lam nguyén liéu cho sdn xudt thuc pham
chiic ndng hé trg phong va diéu tri cdc bénh man tinh.
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Characterization and neuroprotective potential of Vitexin
isolated from mung bean coats (Vigna radiata L.)

Abstract

Vitexin is a flavonoid of significant therapeutic interest, found in plants such as mung bean, and is recognized
for its potent antioxidant, hypoglycemic and neuroprotective effects. In this study, we presented the successful
optimization and implementation of a vitexin extraction process from mung bean coats. The procedure was
conducted at a 10 kg raw material per batch scale, utilizing 80% ethanol solvent at a raw material-to-solvent
ratio of 1:3 (w/v). The extracted vitexin achieved a purity of 91.73% and an extraction efficiency of 0.231%.
The isolated vitexin exhibited significant biological activities, including potent antioxidant activity (IC,, of
226.06 + 11.3 ppm) and AChE inhibitory activity (IC_, of 150.90 + 4.5 ppm). Furthermore, it demonstrated
cytoprotective activity against Ap,. . -induced toxicity. The obtained results indicated that vitexin isolated
from mung bean coats meets the necessary standards for the fabrication of nanovitexin, thereby enhancing its
absorption and biological activity, serving as a raw material for producing functional of foods that support the
prevention and treatment of chronic diseases.

Key words: Neuroprotection, antioxidant, vitexin, mung bean coats.

JEL Classifications: O13, Q15, Q57.

1. GIOI THIEU

Alzheimer la mot chiing bénh thodi hoa than kinh
lién quan dén tubi tac, bi€u hién phd bién nhét la mat
tri nhé. Bénh nay dugc didc trung boi su tich tu cac
mang bam amyloid beta (AB) ngoai bao va cac dam
r6i to than kinh (NFTs) ndi bao, dan dén suy giam
chtc niang ctia cac t€ bao than kinh va gy chét té
bao [6]. Nguyén nhén cht yéu la do su sut gidm dang
ké lugng acetylcholine (ACh) - mét chdt dan truyén
than kinh trung uong, truyén tin hiéu trong cac khe
synapsis. ACh bi thiy phin do acetylcholinesterase
(AChE) thanh choline va acetyl. AChE la enzym lién
quan t6i qua trinh thay phén acetylcholine, déng vai

tro quan trong trong viéc tao mang bam A trong cac
bénh nhu Alzheimer. Cac loai thu6c dung trong diéu
tri va kiém sodt bénh Alzheimer chu yéu lién quan
dén tc ché cholinesterase, do d6 ngan can qud trinh
thtly phan ctia ACh [13], tuy nhién, cac loai thudc nay
thuong cé tac dung phu khéng mong mudn nhu buén
noén, chong mit... Vi vay, viéc tim kiém cic san phdm
tu nhién, giau dinh dudng va cé tdc dung bao vé than
kinh, it hodc khong cé tac dung phu so véi thude téng
hgp da tré nén cén thiét.

Vitexin (Apigenin-8-C-glucoside), 1la mot hgp
chat tu nhién thudc nhom flavonoid, c6 chua lién
két C-glycoside - chtia cac nhém duodng lién két véi
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cac-bon ctia aglycone, thuong & dang C-8 tao thanh lién
két C-C, gitup chung khong bi thiy phan bdi axit & rudt
[13] (Hinh 1). Trong hon hai thap ky qua, vitexin da thu
hut dugc sy quan tdm dang ké ctia cac nha nghién ctiu boi
hoat tinh sinh hoc da dang ctia n6 nhu chong oxy hoa, ha
dudng huyét, gidm m& mau, khang khuén [13] va bao vé té
bao than kinh [12]. Vitexin rat kho tan trong nudc, chi tan
mot s6 dung moéi hitu co nhu DMSO, ethanol [1]. va dugc
chuyén héa chu yéu & rudt (chiém 94%), da day (chiém
30%), gan (chiém 5%) va nhanh chong phéan bé vao cac mo
khac nhau, cuéi cung ching dugc bai tiét thong qua nudc
tiéu va mat [13].

Hu va cong su (2016) da chi ra vitexin cé kha ning tic
ché AChE, gidp ting cudng kha nang ton tai ctia té bao than
kinh bang cach tang ty 1¢ Bcl-2/Bax va diéu chinh giam cac
caspases, kich hoat con duong phosphatidylinositol-3-OH
kinase (PI3K) - protein kinase B (Akt) [4]. Qua trinh peroxy
héa lipid, oxy héa protein va mat mang ty thé la nhing tén
thuong oxy hoa dién hinh déi véi té€ bao noron, vitexin ¢
tdm quan trong lén trong viéc bao vé cac viing nao khoi cac
ton thuong do stress oxy héa [10]. Kim va cdng su (2019)
cho thdy vitexin c6 c6 tac dung cai thién vé cac bénh ly lién
quan t6i than kinh va tri nhé, lam giam chiing r6i loan gidc
ngl va cac bénh thodi hoa than kinh [7].

Pau xanh (Vigna radiata L.) dugc coi 1a nguén cung
cép vitexin tiém nang nhét so véi cac ngudn thuc vat khac.
Vitexin va isovitexin la hai flavonoid chinh dugc tim thay
G vo d6 xanh, chiém 95,6% va 96,8% tong lugng vitexin
va isovitexin c6 trong dau xanh, v6i ham lugng dat 37,43
va 47,18 mg/g, tuong ting [13]. Vo d6 xanh la nguén phu
phdm dugc tao ra trong qua trinh ché bién va dugc b6 sung
cht yéu lam thuc an cho chin nudi gia suc, gia cdm va thuy
san. V6i nguén nguyén liéu phd bién, san lugng 16n, chit
lugng 6n dinh va gia thanh thap thi huéng nghién ctiu tach
chiét vitexin tui vo dd xanh la mang tinh kha thi giap lam
giam gia thanh ctia sin phdm, ning cao gid tri khai thic cta
cdy d4u xanh va dong thoi gép phén bao vé moi truong.
Trong nghién ctiu, nhém nghién ctu xin trinh bay cac két
qua nghién ctiu hoan thién quy trinh tach chiét vitexin tu
v d6 xanh & quy mo 10 kg nguyén liéu/mé, danh gid tac
dung chéng oxy hoa, tic ché AChE va hoat tinh bao vé t€
bao than kinh C6 chéng lai doc tinh té bao trén mo hinh
bénh Alzheimer dugc cam tng bdi Amyloid B-Protein
Fragment 25-35 (Ap,, ,.) trén dong t€ bao than kinh C6 ctia
vitexin tach chiét dugc, lam nguyén li¢u cho san xuat thuc
phdm chtic ning c¢é nguén gbc tu nhién trong phong va
diéu tri cdc bénh man tinh.

2. POl TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng:

V6 d6 xanh khoé dugc thu mua tii cac ho gia dinh & Ba
Vi, Ha Noi, sau dé dem xay nhd, min va dugc bao quan &
noi thodng mat, tranh dnh sang mat troi.
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Hinh 1. Cdu triic héa hoc cuia vitexin [17]

- Vitexin thuong mai (d¢ sach >99,8%);
Amyloid B-Protein Fragment 25-35(Ap,, ) (do
tinh sach > 97%, No. A.4559); 1,1-Diphenyl-
2-picrylhydrazyl ~ Free Radical (DPPH)
(C,H,N.O,); Dimethyl Sulfoxide (DMSO)
((CH,),50);3-4,5-dimethylthiazol-2-yl-2,5-
diphenyltetrazolium bromide (MTT) va
axit Ascorbic (Vitamin C) (Sigma, My).
Galantamine hydrobromid (Sopharma AD,
Bulgaria); Dung mo6i h@iu co nhu Ethanol,
Methanol, Ethyl acetate, Dichloromethane va
Acetone ( Xilong, Trung Qudc) va sac ky ban
mong (Merck, My).

- Dong té bao u thin kinh dém chu¢t C6
(Cé rat glioma cell line, American Type Culture
Collection - ATCC, cat. No. CCL-107) do TS.
Nguyén Vin Trd, Vién Sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam cung
cép. Té bao dugc nudi cdy trong tu nudi cdy vo
trung 37°C, 5% CO,, trong mdi trusng DMEM/
high glucose bé sung thém 10% FBS, 100 U/mL
Penicillin va 0,1 mg/mL Streptomycin (Thermo
Fisher Scientific, My).

2.2. Phuong phdp nghién ciiu

2.2.1. Téch chiét vitexin tii vé do xanh quy mo
10 kg nguyén ligu/mé

10 kg nguyén liéu vo dd xanh dugc dat vao
bé siéu 4m va bs sung ethanol 80% theo ty 1é 1:3
(w/v), siéu &m & nhiét do phong trong 2 gi¢ va
thu dich chiét. Qua trinh nay dugc ldp lai thém 2
lan. Dich chiét dugc cit loai dung mdi bang may
c6 quay & nhiét do 60°C xudng con 1/20 thé tich
ban dau thu dugc dich chiét c6 dic. Dich c6 diac dé
trong ngdn mat ti lanh qua dém sé xuét hién két
tia dudi dang bot mau vang. Loc thu riéng tta va
phén dich. Chiét phan b8 phan dich loc béng ethyl
acetate 3 14n, méi lan diing 500 mL dung méi, thu
dich chiét EtOAc va cit loai hét dung mai thu dugc
can chiét ethyl acetate du6i dang chat bot mau den.



Gop chung két ttia va can chiét can chiét EtOAc ctia dich
loc thu dugc san phdm vitexin tho.

2.2.2. Tinh sach va xdc dinh cdu tric va dinh lugng
ctia vitexin

San phdm vitexin tho (ky hiéu V'T'1) dugc rtia bang
dung moi Dichloromethane va Acetone thu dugc chat
bot mau vang. Két tinh lai chit bot mau vang nay bang
ethanol 80% néng thu dugc san phdm dudi dang chat
bdt mau vang.

- Xdc dinh cdu triic cia vitexin bang phuong phdp
chay sac ki I6p mong (TLC): Chay sic ki 16p mong
ctia mau vitexin tho va so sanh vdi chat chuln vitexin
(Sigma, M§) v6i hé dung méi EtOAc:MeOH:H,O
(4:1:0,1, v/v/v). Quan sat vét chat dudi anh sang thuong
va dudi anh sang UV & buéc séng UV 254 nm va hién
mau bang thudc thi Cerisunphat.

- Xdc dinh cdu tric bang phudng phdp phd cong
huéng tir hat nhan NMR: St dung may cdng hudng tu
hat nhan Bruker Advance. Phd '"H NMR do & tan s6
500 MHz va *C NMR do & tan s6 125 MHz trong dung
modi DMSO-d, v6i TMS lam chat chudn noi.

- binh lugng ham lugng vitexin trong mau bing
HPLC véi diéu kién chay HPLC cu thé nhu sau: Hé
théng HPLC 1260 Infinity II ctua hang Agilent; Cot
Hydrosphere C18; Kich thugc 4.6 x 250 mm; Thé tich
tiém 1 pL Detector DAD; Téc d¢ dong 0,5 ml/min;
Kénh A: H,O (80%); Kénh B: ACN (20%) va nhiét do:
25°C. Cong viéc dugc thuc hién tai Vién Hoa hoc, Vién
Han lam Khoa hoc va Cong nghé Viét Nam.

2.2.3. Dadnh gid hoat tinh sinh hoc ciia vitexin

- Xdc dinh hoat tinh chong oxy héa theo phuong
phdp DPPH: Hoat tinh trung hoa géc tu do dugc xac
dinh theo cong b6 ctia Sharma and Bhat (2009) [14].
DPPH la mot goc tu do c6 mau tim, khi c6 mat chat
chéng oxy hoda, n6 sé bi khii thanh 2,2-Diphenyl-1-
picrylhydrazine (DPPH-H), ¢c6 mau vang. Hon hogp
phan ting gom 100 uL DPPH (ndéng d¢ 0,2 pM) va 100
uL vitexin (& cac ndng do 20, 50, 100 va 200 pg/mL).
Hbn hgp phan ting dugc u trong t6i & nhiét do phong
trong thoi gian 30 phut. Sau d6, do mat do quang (OD
- Optimal Density) ctia DPPH & budc séng 517 nm
cho phép xac dinh kha nang kht g6c DPPH ctia chat
chéng oxy hoa. Chit doi ching duong dugc st dung
la axit ascorbic & nong d¢ khao sat 0,8; 4, va 20 pg/mL.
Kha ning trung hoa goc oxy héa ty do (Scavenging
Activities - SA) sinh ra tit DPPH cua mau tht duoc
tinh theo céng thtic sau:

% SA = (OD déi chling - OD mau tht) *100/0OD
doi chuing (%).

Trong d6: OD d6i ching: Do hép thu tai giéng
khong chiia chét thi; OD mau tht: Do hip thu tai giéng
chua chat thd. Gid tri IC,, (Half maximal Inhibitory
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Concentration) dugc tinh dua vao dudng chuidn y =
ax + b. Hoat tinh chdng oxy hda ctia mau cang cao, thé
hién qua gid tri IC_  loai bo goc tu do cang nho.

- Banh gia doc tinh té€ bao cta vitexin trén dong té
bao than kinh C6: Hoat tinh bao vé t€ bao trén dong té
bao than kinh C6 ctia VT1 (vitexin tach tii vd d6 xanh)
va VT2 (vitexin thuong mai) dugc tién hanh nhu mo
ta ctia Luu Thi Tam va cong su (2022) [16]. VT1 va
VT2 dugc sti dung 6 cac nong d6 0,04; 0,5; 1; 5; 10, 20;
30; 50 va 100 pg/mL. Cong thuc do6i chiing st dung 1a
DMSO. Chit chudn Galantamine (100 ug/mL) dugc st
dung lam d6i chiing duong.

- Xdc dinh tdc dung bao vé thdn kinh ctia vitexin
mo hinh Alzheimer trén dong té€ bao thdn kinh C6 gay
ton thuong bang Ap,. .. Tac dung bao vé t€ bao chéng
lai doc tinh gay ra bsi AB,, .. trén dong té bao than
kinh C6 ctia VT1va VT2 duogc tién hanh nhu mo ta cua
Luu Thi TAm va cdng su (2022) [16]. Dich chiét dugc
st dung & cac néng do 30 va 50 pg/mL. DMSO dugc
st dung lam déi chiing, chit chuén Galantamine (100
pg/mL) dugc st dung lam d6i chiing duong. Cu thé: Té
bao C6 dugc nudi cdy 24 gio trong dia nudi cdy 96 giéng
c6 chia mdi truong DMEM/high glucose 6 mét do 1
x 105 té bao/giéng. Sau 24 gig, tién hanh loai bo moi
trudng c va bé sung 100 uL mdi trusng DMEM/high
glucose méi va b sung 1 uL DMSO hodc 1 pL dich
chiét cia VT1/VT2 (v6i cac nong d6 tht nghiém 30
va 50 pg/mL) va tiép tuc nudi cdy trong 24 gid. Sau do,
té bao dugc b6 sung dung dich AB,_ . d€ dat nong do
cuodi cuing trong moi trudng la 20 uM va tiép tuc nudi
cély trong 2 gi¢. Thi nghiém cé 3 nhém gém d6i ching
1a DMSO; mo6 hinh gém DMSO + A, . va thi nghiém
gom c6 dich chiét VT1/VT2/Galantamine + AB,, ...
Moéi cong thic thi nghiém dugc ldp lai 3 1an. Hiéu qua
bao vé té€ bao than kinh C6 gay ton thuong bang Af, .
(stress oxy hoa) dugc danh gia dya trén ty 1¢ song sot
cta té bao theo phuong phap 3-4,5-dimethylthiazol-
2-yl-2,5-diphenyltetrazolium bromide (MTT) v6i mat
dd quang dugc do & budc song 570 nm. Phan tram
sOng sot cua té bao C6 dugce tinh todn theo cong thtic:
% té bao song s6t = [OD, nm thi nghi¢ém/ OD_ nm
déi chiing] x 100% [16].

- Xéc dinh kha nang tc ché AChE theo phuong
phap so mau: Hoat tinh tic ché AChE ctia VT1 va
VT2 dugc thuyc hién theo kit Acetylchlolinesterase
Inhibitor Screening Kit (MAK324, Sigma, My) theo
huéng dan ctia nha san xuat. Co cht acetylthiocholin
iodid (ACTTI) bi thuly phdn nho xtc tac cua AChE tao
thiocholin. San phdm thiocholin phan tng véi thude
thtt DTNB tao thanh hgp chét acid 5-thio-2-nitro
benzoic ¢ mau vang. Dua vao xac dinh d6 hép thu
ctia mau thtt & budc song 412 nm dé danh gia hoat tinh
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cta AChE. Mau VT1 va VT2 dugc hoa tan trong
DMSO véi dai noéng do 50 pg/mL. Sau dd, b6 sung
hén hgp gém 140 pL dung dich dém phosphate
buffer (pH 8), 20 uL mau thtt & cic ndng do va 20
uL enzym AChE 0,25 TU/mL vao giéng thi nghiém.
Hbn hgp dugc tron déu va t 6 25°C trong 15 phut.
Tiép theo, 10 uL DTNB 2,5 mM va 10 pL ACTI
2,5 mM dugc dua vao cac giéng thi nghiém va tiép
tuc 01 trong 10 phut & 250C. Cudi cung, dung dich
dugc do d6 hdp thu & budc séng 412 nm. Phan
tram tc ché hoat dd enzym AChE (%I) dugc tinh
theo cong thiic: %I = ((Ac-At)/(Ac))*100%. Trong
do6: % I: Phan tram hoat tinh AChE bi tic ché; Ac:
Do hdp thu cua mau ching (khong chtia 20 pL
dung dich thu) da trti d hap thu cta giéng Blank;
Ac: D6 hip thu ctia mau thi nghiém da tri d hap
thu cta giéng Blank.

2.2.4. Xu ly s6 liéu

Cac s6 liéu nghién ctiu dugc xti ly thong ké theo
phan mém Microsoft excel 2013. S§ liéu dugc biéu
dién dui gia tri trung binh + d6 léch chuén (X + SD).
Su sai khéc gitia cac mau dugc danh gia bang phan
tich ANOVA mot yéu t6 & muic y nghia p < 0,05.

3.KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hoan thién quy trinh tdch chiét vitexin ti;
v6 db xanh quy mé 10 kg nguyén li¢u/mé

Ké thtia két qua nghién ctu tach chiét vitexin
tti vo dd xanh cta cdc nghién ctu di trude [11],
nhém nghién ctiu dd hoan thién quy trinh tach
chiét vitexin & quy mo 10 kg nguyén liéu/mé nham
nang quy mo, hiéu sudt tach chiét va do sach cua
vitexin thu dugc (Hinh 2) v6i mot s6 thay déi
bao gébm ngam chiét vo d6 xanh trong dung méi
ethanol: Nudc (80:20, v/v) va siéu am trong 2 gid,
& nhiét do phong, gidp cho dung moi thdm thiu
sau hon vao nguyén liéu; dich c6 quay thu dugc
sé dugc ttia va lam lanh qua dém dé€ thu dugc két
tua dang bot mau vang (vitexin tho) va phan dich.
Phén dich d6 dugc loc bang ethyl acetate 3 1an dé
thu dugc vitexin tho, sau d6 dugc rtia bing dung
mdi dichloromethane va két tinh bang ethanol 80%
néng dé€ thu dugc vitexin tinh sach. Vitexin thu
dugc la chét bot, c6 mau vang chanh, kho tan trong
nudée va ancol, tan t6t trong DMSO. Két qua cho
théy, ham lugng vitexin thu dugc & quy mo 10 kg
nguyén liéu/mé theo quy trinh hinh mo ta & trén ¢
do tinh sach dat 91,73% vé6i hiéu suat dat 12 0,231%.

3.2. Phan tich va xdc dinh cdu triic cia vitexin
thu duogc

Khi phén tich tich bang sic ki 16p mong (TLC)
thi vét chét vitexin xudt hién tai R, = 0,6 (hé¢ dung
moi EtOAc:MeOH:H, O (4:1:0.1)). Vitexin c6 mau

V6 36 xanh
(10kg)
- Bd sung EtOH 80% (nguyén idn: dung méi 13, wv)
- Chié siéu am ¢ zhi& 3) phmg rmg 2h
- Qua trinh chigtduoc Bpla 21
Dich chié& EtOH B
1 - Citloai BOH
Dich chiétcddic
- Lam]a
-Loc
Két o2 Dichloc
dmg b3t
mau vag - Chiét bing EtOAc 31an
500 5
Dich E:0AC Lop nwoc
I-Cilo;ihgm‘i
Sén phim #ho Chit botmau den
- Két tinh ki
Dich bin
Sin phim (SB).,

(23.12:0.81%)

Hinh 2. Quy trinh tdch chiét vitexin tit vd dé xanh quy mé 10
kg nguyén liéu/mé

vang khi quan sat dudi anh sang thuong, hién mau tim khi
quan sat dudi anh sang UV & budc song 254 nm. Khi hién
mau bang thudc thu H,SO, 10%, vitexin cho mau vang va
mau xanh lyc véi thudc thi Cerisunphat.

Phé '"H NMR ctia VT1 xudt hién tin hiéu cta 4 proton
duéi dang mot hé tuong téc spin-spin dang A B, ctia mot
vong benzen thé para tai § , 6,89 (2H, d, ] = 8,0 Hz) va 8,01
(2H, d, ] = 8,0 Hz); 2 proton thudc vong thom khac dudi
dang singlet tai §, 6,27 (1H, s) va 6,75 (1H, s) cung véi
7 proton ctia mot don vi dudng tai §,; 3,36-4,92. Ngoai ra,
phd 'H NMR con xudt hién tin hiéu dic trung cho proton
thugc nhon 5-OH cuia khung flavonoid tai 6, 13,14. Pho
BC NMR xudt hién tin hiéu ctia 21 cac-bon dic trung cho
mdt khung flavonoid glycoside véi 15 cac-bon cua khung
flavonoid tai . 98,12; 102,41; 104,01; 104,59; 115,78 (2C);
121,58; 128,93 (2C); 155,97; 160,36; 161,10; 162,54; 163,93
va 182,06; 6 cac-bon con lai thudc vé mét don vi dudng tai
6C 61,28; 70,53; 70,82; 73,35; 78,64 va 81,80. Cac di liéu
phd 'H NMR va *C NMR cho phép nhan dinh VT1 la mot
hgp chit flavonoid C-glycoside. So sdnh céc s6 liéu phd 'H
NMR va *C NMR ctia san pham tach chiét VT1 véi s6 liéu
da dugc cong bd cho cac hgp chit flavonoid C-glycoside. Su
phtt hgp gitia cdc s6 liéu phd ctia san phdm véi céc s6 liéu

88 | TAP CHi MOI TRUONG | CHUYEN BE I11/2025



NGHIEN CUU “i?

tuong ting ctia hgp chat vitexin (Bang  Bang 1. S6 liéu phé '"H NMR va *C NMR cuaa VT1 va vitexin

1) dugc cong bé [9], Jayasinghe va cong — — TR
su (2004) [5] cho phép khﬁng dinh ciu #Vltexm (t#ham khao tai liéu) b VT1 (tach ti vo d6 xanh)
tric clia sin pham VT1 chiét tach dugc C_ 1% Oy " Ot
tli vo d6 xanh chinh 1a vitexin. 2 1639 |- 163,93 -
Theo tic gid Nguyén Thi Thu Ha 3 102,4 6,75 (s) 102,41 6,75 (s)
va cong su (2019) [11], vitexin tach 4 182,0 |- 182,06 -
chiét tu vo d6 xanh véi quy mo 7 kg/ 5 1610 |- 161,10 .
mé, sti dung dung moi ethano} 70%, 6 98.1 6,27 (5) 98.12 6.27 (s)
ngam tinh thu dugc hiéu suét tich
T s AA g X 7 162,5 |- 162,54 -

chiét 1a 0,027% va d¢ tinh sach khoang
80%. Két qua tich chiét ctia nhom 8 1046 |- 104,59 ~
nghién ctu thu dugc hiéu sudt ting 4 1559 |- 155,97 N
gép khoang 10 14n va do tinh sach cao 10 1040 |- 104,01 -
hon. Tuy nhién, theo Zafari va cong su  |121,5 |- 121,58 -
(2020) [18], vitexin tach tli Prosopis 2 |1288 [8,01(d,8,4) 128,93 8,01 (d, 8,0)
farcta 6 quy m6 2 g nguyeén liéu/me véi 3 [1157 |686(d 84) 115,78 6,89 (d, 8,0)

. . ey o .
he.dung moi metanol I?}IGC (%O %, chua L 1603 |- 160.36 B
axit axetic 0,5%) cho hiéu suat 0,554%. -

. N e 5 115,7 6,86 (d, 8,4) 115,78 6,89 (d, 8,0)
Ding va cong su (2021) [2], vitexin tach -
tu cdy tao gai quy md 1 g la tdo gai véi 6 1288 [800(d,8:4) 128,93 8,01 (d, 80)
50 mL ethanol 60% trong 30 phut trong | Phén glucose
bé siéu Am, qua trinh chiét dugc lap lai 17 1733 4,69 (d, 9,9) 73,35 4,69 (d, 10,0)
hai lan véi 25 mL ethanol 60% thu dugc 27 70,8 70,82 3,85 (t, 9,0)
do tinh sach trén 95%, hiéu suét 0,47%. 3 |788 78,64
Két qua tach chiét ctia cdc cong bo trén  [4» 70,5 70,53
déu cho do tinh sach cao hon, cung hiéu = 517 8180
sudt cao gdp khoang 2 14n so véi két qua - - -

, . A . A 6 61,3 61,28
ctia nhém nghién ctiu nhung quy moé
chi diing lai & 1-2 g nguyén liéu/me, [>-OH 13,14 (s) 13,14 (s)

rét kho thuc hién khi trién khai & quy #8100 MHz in DMSO-d_ [9]. » DMSO-d6, ¥ 125 MHz, © 500
mo pilot. Do vay, quy trinh cia nhém  p iy

SP-DMSO-1R %
3 ¥
i i i "B

i e

e Il T T AT
i W R s LI TEE
SP-Dao-1n %
; me wm C
\I eV N
TREATERE R e e e n SR EIEEE e teot—)on

Hinh 3. Pho 'H NMR ciia vitexin (A); Pho 'H NMR gidn rong ciia vitexin (B);
Phd 'H NMR gian rong cia vitexin (tiép) (C); Phd >*C NMR ctia vitexin (D)
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nghién ctiu dua ra & quy mo 10 kg nguyén liéu/mé
dap ting dugc nhu cau thuc t€ d€ tach chiét lugng
16n vitexin, chtt ddng tach chiét nguyén liéu vitexin
dap ting nhu c4u cta thi truong.

3.3. Hoat tinh chong oxy héa cia vitexin

Hoat tinh chéng oxy héa ctia VT1 va VT2 dugc
tién hanh tht nghiém véi dai nong do ti 20-200
ppm dugc trinh bay & Hinh 4. Két qua cho thay
chét chudn axit ascorbic c6 hoat tinh thu don géc
td do manh véi gid tri IC, 1a 12,47 + 0,62 ppm. Két
qua chi ra & Hinh 4 cho théy gid trj IC, cta VT1
va VT2 lan lugt dat 226,06 + 11,3 ppm va 215,83 +
10,79 ppm, khong c6 su sai khac ¢ y nghia théng
ké sinh hoc (p > 0,05) . Nhu vay, hoat tinh chéng
oxy héa cua vitexin tach tii vd dd xanh la tuong
duong véi vitexin thuong mai, diéu nay cho thdy
quy trinh tach chiét vitexin & quy mo 10 kg nguyén
liéu/mé cé hiéu qua cao va vitexin thu dugc c6 chét
lugng tot.

Két qua nay tuong dong véi cong bo ctia Sun va
codng su (2013) [15], khi ddnh gid hoat tinh chong
oxy hoa ctia vitexin tach tii hoa ctia ciy Trollius
chinensis Bunge véi gia tri IC,, dat 2179 + 2,7
ppm. Tuy nhién, theo c6ng bé ctia Kim va cdng sy
(2005) [8] thi vitexin tach tu loai Acer palmatum
thé hién hoat tinh chéng oxy héa cao véi gid tri IC, |
dat 84 ppm. Su sai khac nay c6 thé 1a do khac biét
vé nguén nguyén liéu, dung moi va phuong phap
tach chiét vitexin.

3.4. Ddnh gid dic tinh t€ bao ciia vitexin trén

w
[~
o

(2]
o
T
*
*

Gia tri ICs0 (ppm)
O
S a o

e & o

o
o

0 1
Ascorbic

VT VT2
Hinh 4. Khd ndang chong oxy héa ctia vitexin dugc thé hién
qua gid tri IC,
Ghi chii: VTI: vitexin tach chiét tii vé d6 xanh; VT2: vitexin
thuong mai; * s0 liéu c6 xit ly thong ké véi sy sai khdc p<0,05

dong té bao than kinh C6

Két qua danh gid doc tinh ctia mau vitexin tach chiét
tli vo d6 xanh véi dai nong do tu 0,04- 100 pg/mL trén
dong té€ bao C6 dugc trinh bay & Hinh 5A. Két qua cho
thdy, DMSO lam mau d6i chiing va xem ty 1é s6ng sét
ctia té€ bao than kinh C6 1a 100%, dung lam tham chiéu
cho cdc mau tht nghiém. T€ bao C6 dugc cam ting bang
VT1 va VT2 c6 ty 1é song st cao nhit véi dai nong do
tht nghiém tli 0,04 -50 pg/mL, dao dong ti 97,2+ 4,66%
dén 102 + 4,02%. Nhu vay, vitexin khong c6 kha nang gy
ddc té bao C6 ¢ ndng do tdi da la 50 pg/mL, ty 1é song
sOt nay sé thay d6i tly theo dong té€ bao thi nghiém. Két
qua nay phu hgp v6i nghién ctiu Ding va cdng su (2021)
[2], vitexin tu cdy tdo gai v6i do tinh sach trén 95%, sau

=0,04 ppm @05ppm @1ppm S5ppm 810 ppm
~ B20ppm ©30ppm  ®50 ppm =100 ppm
_ 120
A £
8100 | F B
o
§ | 7 3
§ §% = 80 * *
N o xx
\ N 3 ®
\ N BN b
\ N \ 2
\ 4 i IEy
N N
\ \ 2
N N N 2 20
N : N @
\ | 1
DMSO  Galantamine - VT1 VT2 §° q,',:f’ o“\@ QQG‘ QQ& QQ& QQ@
100 o & R o S S P
o & & & &
o& (o

Hinh 5. Djc tinh té€ bao (A) va tdc dung bdo vé té bao thdn kinh C6

& mé hinh bénh Alzheimer cdm iing bang A3

555 (B) ctia vitexin 6 cdc nong do khdc nhau

Ghi chii: DMSO dugc sti dung lam nhom doi chiing. Doi chitng duong la Galantamine 100 pug/mlL;
Nhém mé hinh: DMSO + Af,. .. (AB,, .. 100 ug/mL). VTI: vitexin tdch chiét tii vé do xanh; VT2: vitexin thuong mai.
Ddu “*” chi sy sai khdc c6 y nghia thong ké sinh hoc giiia cdc cong thiic thi nghiém va nhém mo hinh (p < 0,05).

S6 ligu dugc dua ra dudi dang gid tri trung binh = SD (n = 3)
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Hinh 6. Hoat tinh tic ché AchE (A) va gid tri IC_ (B) ctia vitexin bang Acetylcholinesterase Inhibitor
Screening Kit 6 nong do 30 va 50 ug/mL. Galantamine (nong do 30, 50 ug/mL) la chdt doi chiing duong

Ghi chu: VT1: vitexin tdch chiét tit vé dé xanh;

VT2: vitexin thuong mai * s6 liéu c6 xti ly thong ké vdi su sai khdc p<0,05

d6 tién hanh danh gia doc tinh ctia vitexin tach dugc
trén dong té€ bao gan BRL-3A va cho két qua té bao
an toan véi nong do vitexin dudi 1.000 pg/mL. Ngoai
ra, két qua nay cling tuong dong véi nghién ctiu clia
Thenmozhi va Subasini (2016) cho thdy vitexin an
toan doi voi dong té bao L6 binh thudng nhung gay
doc dang ké doi véi dong té bao MCF-7 ty 1é song sot
ctia té bao tai nong d6 10 pg/mL la 75,48 + 1,15 %.
Nhu vay, két qua ctia nhém nghién ctu tuong dong
v6i nhiing cong bé néu trén déu khing dinh hoat tinh
khong gay doc dang ké cua vitexin, nong do gay doc
tuy thudc vao tling loai té bao va phuong phap tach
chiét khac nhau. Do d6, vitexin tach chiét tii vo do

{m)

Hinh 7. Quy trinh tach chiét
vitexin quy mo 10kg nguyén liéu/mé

Ghi chii:

(a): V6 doé xanh tuoi nghién nhé,

(b): Chiét siéu dm 2h vé dé xanh vdi dung
moi ethanol 80% ty 1¢ n/l:d/m (1:3, w/v),
nhiét do phong,

(¢): Thu dich chiét ethanol,

(d): Cdt logi ethanol & nhiét Ao 60°C xudng
con 1/20 thé tich ban ddu,

(e): Thu dich chiét cé ddc,

(f): Két tia va dich loc sau khi lam lanh,
(¢): Chiét dich loc bang ethyl acetate,

(h): Cén chiét ethyl acetate ctia dich loc,

(i): Rita sdn phdm bang dichloromethane,
(k): Két tinh lai sdn phdm bang con néng 80

xanh cing dugc xem 1a nguyén liéu tiém nang co thé
dung trong cdc san phdm thuc phim chdc ning, cé
tac dung bao vé than kinh.

3.5. Ddnh gid tdc dung bdo vé t€ bao than kinh C6 trén
mé hinh bénh Alzheimer dugc giy cam iing bang AB,_ ..

Két qua trinh bay & Hinh 5B cho théy, khi cac té
bao C6 cam ung bdi AB,, . da lam giam ty 1¢ song
sOt cua té€ bao xuéng 65,40% so v6i cong thuc doi
chuing (cac t€ khong dugc xt ly AB,, .. xem nhu c6
ty 1é song sét 100%). Khi c6 mét ctia VT1/VT2 & cac
néng do khac nhau da cé anh hudng tich cuc téi ty
1é séng sot cua té bao C6. Trong d6 & ndéng do 30 va
50 ug/mL, VT1 va VT2 c6 kha nidng bao vé té€ bao
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C6 khi cam tng biang AB, .. v6i phan tram té€ bao
song sot la 76,94% va 71,65%; 75,35 va 73,45%, tuong
ung (cao hon 65,40% & nhom mo6 hinh DMSO + A,
,5). Galantamine dugc st dung nhu chat déi ching
duong trong md hinh gay bénh Alzheimer c6 kha
nang bao vé t€ bao khoi doc tinh do AB,, .. gay ra véi
ty 1é séng sot ctia té bao dat 72,25%. Cac két qua so bo
cho théy vitexin c¢6 kha nang bao vé té€ bao than kinh
tridc tac nhan gay stress nhu AB,_ .. va hoat tinh nay
phu thudc vao néng do thi nghiém.

3.6. Hoat tinh iic ché AChE cua vitexin

Phan tram tGc ché AChE cua VT1, VT2 (30 va 50
pg/mL) dugc trinh bay & Hinh 6A. Két qua thu dugc
cho thay, VT1 va VT2 c6 hoat tinh tic ché AChE dao
dong tii 55,46% dén 70,44% tuy thudc vao nong do cua
vitexin thit nghiém. O néng d6 50 pug/mL, VT1va VT2
co6 hoat tinh Gic ché AChE cao nhit dat 68,58 va 70,44%,
tuong ting va dugc coi la chat tic ché AChE manh theo
khoa phén loai ctia Vinutha va cong su (2017) [17].
Chat do6i chiing duong galantamine c6 hoat tinh tic ché
AChE la 75,5% va 90,23% & néng do 30 va 50 pg/m,
tuong ting - dugc coi la chét tc ché AChE manh. Két
qua chi ra trén hinh 6B cho thdy Galantamine c6 gia
tri IC_ dat 42,5 pg/mL, gid tri IC_ ctia VT1 va VT2
dat 150,90 va 145,50 ug/mL, tuong ting. Cac chat tc
ché AChE dugc coi 1a tic nhén diéu tri quan trong dé
kiém sodt bénh Alzheimer. Két qua thu dugc da chiing
minh vitexin tach chiét tli vé d6 xanh c6 tiém ning tic
ché AChE.

4. KET LUAN

Nhoém nghién ctiu da hoan thién dugc quy trinh
tach chiét vitexin tii vo do xanh quy m6 10 kg nguyén
liéu/mé, dung mdi ethanol 80% véi ty 1é nguyén liéu:
Dung moi la 1:3 (w/v) vé6i do tinh sach dat 91,73% va
hiéu suit dat 0,231%. Vitexin tach dugc cé hoat tinh
chéng oxy hoa (IC, dat 226,06 + 11,3 ppm), hoat tinh
tic ché AChE (IC, dat 150,90 + 4,5 ppm) va cd tic
dung bao vé té€ bao than kinh C6 6 mo hinh Alzheimer
gay t6n thuong bang AB,, ... Cac két qua thu dugc cho
théy, vitexin tich chiét tii vé db xanh dat tiéu chuén
dé ché tao nanovitexin, gitp tdng cuong kha ning hap
thu va hoat tinh sinh hoc, lam nguyén liéu cho san
xudt thuc phadm chiic nang ho trg phong va diéu tri cac
bénh man tinh.

Léi cam on: Nghién ciiu dugc ho trg kinh phi tii Dé
tai: “Nghién ciiu quy trinh cong nghé ché tao nanovitexin
lam nguyén liéu san xudt thuc phdm bdo vé siic khoe
hé trg trong phong va diéu tri bénh tiéu dudng” ma so
UDPTCN. 03/22-24 do TS. Ng6 Thi Hoai Thu, Vién
Sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét
Nam lam chii nhiém ndm 2022-2025m
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