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Khao sat hoat tinh chong oxy hda va trc ché enzym alpha-glucosidase
cua Dén gai (Amaranthus spinosus L. Amaranthaceac)
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TOm tat
Nghién ciru dugc thuc hién nhim lam r& diac diém thyuc vat va cung cap thém thong tin -~ Nhan 17/11/2023
vé hoat tinh ha duong huyét cua Dén gai tai Viét Nam. Dén gai dugc dinh danh bing  Duoc duyét 09/01/2024
phuong phap ADN, khéo sat ddc diém hinh thai bang phuong phéap thuong quy. So b Congbo  29/03/2024
hoa thyc vét theo phuong phap Ciuley cai tién boi Truong Pai hoc Y Dugc Thanh phé
Ho Chi Minh. Chiét xuat cao toan phan va 5 cao phan doan petroleum ether, chlorofrom,
ethyl acetat, n-butanol, nuéc. Thir hoat tinh chéng oxy héa dua trén mé hinh 2,2-
diphenyl-1-picrylhydrazyl (DPPH) va tic ché enzym a-glucosidase trén 6 mau cao chiét.
Nghién ctru da xac dinh duogc loai Dén gai (Amaranthus spinosus) bang phuong phap
gidi trinh tw gen matK, déc diém hinh thai twong dong véi tai liéu tham khao. Thanh T4 khoa
phan h(l)a’hQC c6 chtra Ché.’t béo, acid httu co, flavonoid, carotenoid, triterpen, sapor}in, Amaranthus spinosus L.,
tanin, chat khir va hop chat polyuronic. Cao phan doan chloroform c6 hoat tinh chong  enzym a-glucosidase,
oxi hoa (ICso 144,97 pg/mL) va uc ché enzym a-glucosidase (ICso 239,25 pg/mL) t6t  chéng oxy héa,
nhat. Mau chimg duong vitamin C (ICsp 10,95 pg/mL) va acarbose (ICso 254,03  Amaranthaceae
ug/mL).
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1 bat van dé Dé giam thiéu céc triéu chimg ciing nhu 1am cham dién
tién cua bénh DTD, viéc dung thudc sudt doi 1a didu
khong thé tranh khoi. Tuy nhién, viéc tuan tha sir dung
thudc va cac loai but tiém insulin da va dang 1a trd ngai
I6n trong viéc dam bao va duy tri tinh higu qua cia diéu
tri [2]. Bén canh do, cac tac dung phu cua céc liéu phap
tri DTD ciing giy ra nhiéu lo ngai cho bénh nhan nhu
sung canh tay, chin, ting can, ha duong huyét kéo theo
céc tridu chimg di kém nhu d6 mé héi nhiéu, chong mit,
choang vang, run rdy, nhip tim nhanh, md mét, néi lap,
kho tap trung, ngta ran ¢ gan. Vi vay, hién nay, bénh
nhén dang c6 xu huéng lya chon cac san pham cé nguon
gdc tir thién nhién dé diéu tri PTD nhu mudp ding, day
thia canh, hoai son, ...

Theo Lién doan Pai thao duong Quéc té (International
Diabetes Federation — IDF) nam 2021 c¢6 10,5 % dan
s6 truong thanh (20-79) tudi mac bénh tiéu duong,
trong d6 gan mot nira khong biét rang ho dang song
chung véi tinh trang nay. Dén nam 2045, du bao cia
IDF cho thay cir 8 ngudi truéng thanh thi co 1 nguoi,
khoang 783 tri¢u nguoi, s& mac bénh tiéu duong, ting
46 %. Hon 90 % ngudi mac bénh tiéu duong type 2,
nguyén nhan 1a do cac yéu té kinh té xa hoi, nhan khau
hoc, moi truedng va di truyén. Tai Viét Nam, nam 2021,
ty 1& nguoi truong thanh mic dai thao duong (PTD)
chiém 6,1 % dan sé [1].
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Dén gai — DG (Amaranthus spinosus L.
Amaranthaceae) 1a mot duoc lidu phé bién trong y hoc
co truyén An P9, Trung Quédc va khu viuc Dong Nam
A (Théi Lan, Malaysia,...). Nhitng cong dung ndi bat
cia DG nhu diéu tri bénh ly dai thao duong, viém da
day ruét, loi tiéu, diéu hoa kinh nguyét, ha sét, viém
phé quan,... [3]. Chinh vi vay, DG dan tré thanh muc
tiéu nghién ctu tiém ning cua cac nha khoa hoc trén
thé giéi. Nhiéu nghién ctru da cho thay dich chiét cac
bo phan cia DG c6 kha ning chong oxy héa [4], loi
tiéu [5], ha lipid mau [6]. Kha ning tri PTD duoc
nghién ctru trén ca 2 mé hinh in vivo [7] va in vitro [8].
Ngoai ra cac nha khoa hoc ciing nghién ctu vé tiém
nang chéng tram cam [9] cia DG.

Tai Viét Nam, DG moc va phan b ¢ khip céc tinh thanh
tir Bic vao Nam, hau nhu cdy rat dé séng va thich nghi
vai nhimg diéu kién song khac nghiét [10]. Tuy nhién,
hién nay nuéc ta van chua c6 nhiéu nghién ciu vé loai
cdy nay. Ngudi dan dia phuong chi biét st dung theo
nhitng kinh nghiém dan gian nhu chira ly, trat da, o
huyét, thanh nhiét,... [10]. Nhitng nim gin day, DG moi
duogc cac nha khoa hoc Viét Nam quan tam tim hiéu
nhiéu hon vé tac dung duoc ly va thanh phan héa hoc
[11,12]. C6 thé thdy DG & nudc ta kha phod bién, nhung
chua duoc khai thac hét nhiing khia canh duoc ly.
Nghién ctu chi tiét can thiét dé cung cip thong tin khoa
hoc gitip phét trién loai duoc liéu nay cho nganh dugc
pham. Vi vay, viéc thuc hién muc tidu nghién ctu dic
diém hinh thai; khao sat so bo thanh phan héa hoc; khao
sét hoat tinh chdng oxy héa bang mé hinh DPPH va hoat
tinh &c ché enzym o-glucosidase véi cao chiét toan phan
va cac cao phan doan nhim muc dich lam 16 dic diém
thyc vat va cung cap thém théng tin vé kha ning chdng
DTD cua DG tai Viét Nam, 1atién d& cho nhiing nghién
ctu tiép theo.

2 Pbi tuong va phuong phap nghién cau

2.1 Béi twong

2.1.1 Bbi tugng nghién ciru

Toan cay DG thu mua thang 12 nam 2022 tai tinh Ninh
Thuan. Mau duoc dinh danh bang phwong phép giai
trinh tu gen matK [13]. Duoc liéu sau d6 duoc lam
sach, loai bo dit cat, phan sau bénh va siy ¢ 60 °C, xay
thanh bot luu tai BO mén Dugc liéu — Khoa Duoc,
Trudong Pai hoc Nguyén Tat Thanh dé s dung cho
nghién ctru.

2.1.2 Dung cu, trang thiét bj

Trang thiét bi dung phan tich héa hoc: binh ngdm kiét;
bé siéu am Hwashin Technology Power sonic 410
(Korea); kinh hién vi quang hoc Primo Star Zeiss
(Germany); can xac dinh d6 4am MA-45 (Satorius); may
cd quay Heidolph Hei - VAP (Germany); tu siy
Memmert (Germany); ta Fume Hood BS 122 (Viét
Nam); ta lanh bao quan mau Alaska (Viét Nam); bép
cach thay Memmert (Germany); dén UV Spectroline
Model CM-10A (USA); can phan tich Sartorius
(Germany); can ky thuat Electronic Scale G&G
(China); binh sac ky, dng nghiém va cac dung cu trong
phong thi nghiém.

Trang thiét bi dung thtr hoat tinh sinh hoc: phan mém
Gen5 (Bio Tek); may do quang phd quét ELISA
EPOCH (Bio Tek); may ly tam Biofuge Pico
(Heraeus); may do pH SevenCompact S220 (Mettler
Toledo — Switzerland); micropipet thé tich téi da 1 000
uL, 100 pL (Vitlab — Germany); multipipet 20 — 200
uL (Mettler Toledo — Switzerland); dia 96 giéng day
bing (Aptaca — Italia).

2.1.3 Dung mdi, héa chit

Dung méi dung trong phan tich héa hoc, sic ky l6p
moéng dat tiéu chuan phan tich; dung méi ding cho
chiét xuat (ethanol 96 %, petroleum ether, chloroform,
ethyl acetat, n-butanol, nudc cat, v.v...) thay doi tay
theo céc thuc nghiém cu thé va duoc cét lai, 1am khan
truge khi dung; héa chét trong thir nghiém chéng oxi
héa: DPPH (Sigma), vitamin C (Vidipha — Viét Nam);
héa chat trong thir nghiém tc ché a-glucosidase: enzym
a-glucosidase chiét xuét tir nAm men Saccharomyces
cerevisiae (Sigma), 4-nitrophenyl-p-D-glucopyranosid
(Sigma), acarbose (Sigma).

2.2 Phuong phap nghién cuu

2.2.1 Pinh danh bang phuong phap giai trinh tu gen
matK

Nguyén vat lieu: mau 14 khd; hoéa chat chiét ADN
(Genomic DNA Purification Kit (Thermo Scientific™),
Cat, No. K0512); héa chat PCR (i-Tag™ DNA Polymerase
(iNtRON Biotechnology, Inc.), Cat, No. 25021); méi do
cong ty Phu Sa cung cap (gen: matK; forward primer (5-
3’): CGATCTATTCATTCAATATTTC; reverse primer
(5°-3’): TCTAGCACACGAAAGTCGAAGT) [13].
Phuong phap: dua theo c4c tai ligu tham khao néu trén
¢6 bo sung cho phit hop voi didu kién thir nghiém.
Quy trinh thuc hién: chiét ADN (miu ADN duoc chiét
theo quy trinh chiét ADN cua Thermo; mau ADN sau
khi chiét duoc kiém tra ndng do bang cach do quang &
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260 nm); khuéch dai doan gen muc tiéu va dinh danh
loai (mdt phin doan ADN méa héa cho cac gen muc tiéu
duoc khuéch dai bang iTag véi nhiét do gan moi 1a 55
°C: cé4c san pham sau khi PCR duoc kiém tra sy hién
dién cua cac bang ADN muc tiéu va gui giai trinh ty o
cdng ty GeneLab; trinh tw ADN sau khi giai duoc phan
tich va so sanh bang céng cu BLAST véi ngan hang
gen dé dinh danh dén loai, véi nhitng mau cé két qua
dinh danh véi cac loai kha tuong ddng s& duoc giong
hang dé tim loai c6 mirc d6 twong dong cao nhat.

2.2.2 Khao sat thuc vat hoc

Thu hai cac bo phan miu cay DG, ddi chiéu mau voi
tai liéu tham khao [14].

2.2.3 Phan tich so bo thanh phan héa hoc

Bang cac dung cu thudng quy va phan tmg dinh tinh don
gian dé so bo xac dinh nhém hop chat nhu alkaloid,
flavonoid, tannin, triterpenoid, saponin, coumarin,
anthraquinon, antraglycosid, proanthocyanidin,
anthocyanosid, chat béo, tinh dau, carotenoid, cac acid
hitu co, chat khi, polyuronic co trong dugc liéu & cac
phan doan c6 d6 phan cuc tang dan theo phwong phap

*R:H: Chéat chéng oxy héa
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Ciuley da dugc cai tién va stra d6i bai B6 mon Duoc liéu
— Khoa Duoc, Truong Pai hoc Y Dugc TP. HCM [15].
2.2.4 Chiét xuat cao toan phan va chiét tach cao phan
doan

Dugc lidu duoc chiét xuat bang phuong phap ngam kiét
véi ethanol 96 %. Dich chiét thu dugc co dén dam dic
sau d6 dugc phan tan vao nudc va tién hanh chiét long
— long lan luot voi petroleum ether (PE), chloroform
(CF), ethyl acetat (EA), n-butanol (BU), nudc (N). Cod
thu hoi dudi ap suat giam dé thu duoc cac cao phan
doan.

2.2.5 Thi hoat tinh chdng oxy hoa bang phuong phap
DPPH

Nguyén tic: DPPH la mot goc tu do, ¢ kha ning hap
thu céc phan tur hydro cua cac chat chdng oxy héa. Khi
cho DPPH tac dung véi mot chat cd thé cho nguyén tir
hydro, chit d6 s& chuyén sang dang khir va lam giam
mau tim cia DPPH. Do d6, DPPH dugc dung dé sang
loc tac dung chdng oxy hoa cua cac chit nghién cuu.
Hoat tinh chéng oxy hoa duoc xac dinh bang cach do
guang & budc song A = 517 nm [16]. Co ché phan tng
duoc thé hién ¢ Hinh 1 [17].

DPPH-H
R: Géc chéng oxy héa

Hinh 1 Co ché khi cia DPPH

Chudn bj héa chat dung trong thi nghiém: mau thir 1a
mau cao toan phan va cac cao phan doan DG dugc pha
trong MeOH thanh day ndng do tir (16-1024) ug/mL
(d6i véi cao kho tan ding DMSO tro tan). Mau chang
duong 1a acid ascorbic duoc pha tuong tu mau thir
thanh day ndng do (1,56-100) pg/mL. Thubc thi DPPH
ndng d6 0,2 mM pha trong MeOH.

Khdo sét hogat tinh chang oxy héa: cho lan luot cac loai
mau vao dia 96 giéng (mau thir 1 100 puL mau cao/acid
ascorbic va 100 pL DPPH. Mau chuang thir 13 100 puL
mau cao/acid ascorbic va 100 pL. MeOH/DMSO. Mau
chuan 12 100 L. MeOH/DMSO va 100 pL. DPPH. Mau
tring 1a 200 uL. MeOH/DMSO). Sau d6, hdn hop phan
g duoc 1 trong ti ¢ nhiét do phong trong 30 phat va
do do hap thu quang phé cia DPPH & budc séng 517
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nm. Thir nghiém dugc thuc hién lap lai 3 lan.

Panh gid két qua: so sanh ham luong DPPH gitta mau
thir vd mau ching am (khong c6 chét tc ché) dé xéac
dinh phan traim wc ché. Sé liéu thi nghiém dwoc xir If
bang phan mém Excel. Két qua trinh bay dudi dang
trung binh £ d6 léch chuan (Mean + SD). Dyng duong
biéu dién giita phan tram wc ché va ndng do chat tc ché
dé xac dinh chi s ICso.

Hoat tinh chéng oxy hoa duogc tinh theo cong thuc:

HTCO (%) = [1 _ <Athir Acht’rng thfr)] % 100
Achuin — Atréng
Trong d6: A 1a d6 hap thu trung binh duoc do & budc
séng 517 nm
HTCO (%) la phan tram &c ché DPPH
2.2.6 Khao st hoat tinh tc ché enzym a-glucosidase
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Hoat tinh wc ché enzym a-glucosidase duoc thuc hién
theo md hinh caa Qaisar va cong sw nam 2014 [18] ¢6
stra doi.
Nguyén tic: enzym a-glucosidase khi gap lién két a-
glucosid s& cat dt lién két nay dé giai phong duong D-
glucose. Sir dung chat nén c6 lién két a véi duong D-
glucose  nhu  p-nitrophenyl-a-D-glucopyranosid
—

H
“Oé%
/
HO 1o
L
NO,

p-nitrophenyl-a-D-glucopyranosid

enzym a-glucosidase

OH
OH
HO Q
HO ¥
OH
OH
NO,

(PNPG), duéi tdc dung cua enzym a-glucosidase sé
thay phéan cho ra duong D-glucose va p-nitrophenol
(Hinh 2). Theo phan ung, lugng D-glucose ti 1€ (1:1)
Vi p-nitrophenol. Hop chat p-nitrophenol hap thu anh
séang nhin thiy & budc song 405 nm. Tir 6 xac dinh
duoc lwgng D-glucose sinh ra sau phan ung.

a-D-glucose p-nitrophenol

Hinh 2 Phan tng thuy phan pNPG cua enzym a-glucosidase

Chudn b;i hda chat dung trong thi nghiém: mau thu 12
Mau cao toan phin va cic cao phan doan A. spinosus
dugc pha trong DMSO thanh day nong do tir (32-2048)
ng/mL, kiém soat DMSO 2,5 % trong mdi giéng. Mau
chimg duong 1a Acarbose dugc pha twong ty mau thi
thanh ddy néng do6 (7,5-500) pg/mL. Enzym a-
glucosidase nong d6 0,2 U/mL pha trong dém phosphat
pH=6,8. Co chat pNPG 4 mM pha trong dém phosphat
pH =6,8.

Khdo sét hogt tinh ¢ ché enzym a-glucosidase: u 40
uL enzym a-glucosidase véi 40 pL mau cao/acarbose
20 phut, & 37 °C trong giéng thir. Cho vao giéng ching
thir 40 pL mau cao/acarbose va 40 uL dém pH = 6,8.
Giéng chuan 1a 40 pL enzym a-glucosidase + 40 pL
dém pH = 6,8. Giéng tring 14 80 uL dém pH = 6,8. Sau
20 phut, thém 40 pL co chit pNPG vao tét ca céc giéng,
tiép tuc 0 20 phit ¢ 37 °C. Két thic phan g bang cach
thém 130 pL Na;CO3 0,2 M vao tit ca cac giéng. Po
quang & budc séng 405 nm. Thir nghiém duoc thuc
hién 1ap lai 3 1n

Ddnh gia két qua: so sanh ham lugng glucose sinh ra
gitta mau thir va mau chitng &m (khéng c6 chat tc ché)
dé xac dinh phan tram tc ché. Xu ly s6 liéu bang phan
mém Excel. Két qua trinh bay dudi dang trung binh +
d6 léch chuan (Mean + SD). Panh gia ¥ nghia thong ké
cta hé sb a va b trong phuong trinh logarith y = aln(x)
+ b [19] (p < 0,05) bang phép kiém Fisher xac dinh
dugc phuong trinh hdi quy cua cac mau thir nghiém.
Sau d6, gia tri 1Cso dugc xac dinh bang cach thay y =
50 vao phuong trinh.

Hoat tinh tc ché enzym a-glucosidase duoc tinh theo
cong thic:

(A chuan _Atréng ) B (A tht~Achtng thfr)

I (%) = x 100

(Achuﬁn_Atréng
Trong d6: A 1a do hap thu trung binh dugc do & budc
séng 405 nm

| (%) 14 phan trim enzym a-glucosidase bj wrc ché

3 Két qua va thao luan

3.1 Binh danh bang phuong phap giai trinh tu gen matK
Két qua tach chiét ADN tong sé duoc trinh bay trong

Bang 1.
Bang 1 Két qua chiét ADN tong s6
Mau OD2602s0 | Nong dd ADN (ng/uL)
Dén gai 2.016 161

Keét qua dién di kiém tra san pham PCR dugc trinh
bay trong Hinh 3.

Hinh 3 Két qua kiém tra san pham PCR gen matK
ctia 3 mau Dén
(M: Marker, D1: Dén com, D2: Dén d6, D3: Dén gai)
Két qua giai trinh ty gen matK caa Dén gai (809 bp):
CACTATAATAATGAGAAAGATTTCGGCATAT
ACGTCCAAATCGGTCAATAATATCAGCATCG
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GATAAATCGGTCCAGACCGACTTACTAATGG
GATGACCTAATCCATTACAAAATTTCGCCTTA
GCCAACGAGCCAACCAGAGGAATAATTGGAA
CTATGGTATCAAACTTCTTAATAATATTATCT
ACTAGAAATGCATTTTCTAACATTTGACTCCG
TATTACTGAAGAATTGAGTCCCACATTTGAA
ATAAAACCCATAAAGTCGAGGGAATAGTTTG
ATAATTTATTGATATAGATTCTTCTTGGTTGA
GACCACACAGAAAAATGACATTGCCAGAAAG
CGATAAAGTAATATTTCCATTTATACATCAGA
AAGGATGTCCCTTTTGAAGCCAGAAGGCATT
TTCCTTGATACCGAACATAATGCAGAAAAGG
TTCTTTGAAAAGCCATAGGATAACCCCAAAA

Bang 2 Két qua phan tich BLAST trén GenBank cua DG

Tap chi Khoa hoc & Céng nghé Vol 7, No 1

ACCTTAACTTTGACTTTTACTAGATATTTTAT
CTTTCCGTAAAAATGGATTCGTTCAAGAAGG
GCTCCAAAAGACGTTGATCGTAAATAAGAGG
ATTGCTTGCGTAGAATAACAAAAATGGATTC
GTATTCATATACAAGAAGATTATATAGGAAC
AAAAAGAATCTTCGATTCCTTTTTGAAAAAGT
GGAAATGGATTCTTTTGGCCTAATAAGACTAT
TCCAATTACGATACTCGTAAAGAAAGTATCG
TAATAAATGCAAGGAAGAGGCATCTTTCAAC
CAATAGCGAAGAGTTTGAACCAAGATTTCTA
GATGGGCAGGGTAAGGTATTAATATA.

Két qua phan tich BLAST trén GenBank ciia DG duoc
trinh bay trong Bang 2.

Scientific Name |Max Score | Total Score Quer()é /O(iover E value Per(,o/loc;ent Acc, Len | Accession
Amaranthus spinosus 1.495 1.495 100 0 100 2509 |MG685171,1
Amaranthus spinosus| 1.495 1.495 100 0 100 150.524 |NC_065858,1
Amaranthus spinosus| 1.495 1.495 100 0 100 150.524 |MT526784,1
Amaranthus spinosus| 1.495 1.495 100 0 100 150.524 |MT526783,1
Amaranthus spinosus 1.495 1.495 100 0 100 813 KC747161,1

Két lugn: Tir két qua phan tich trinh tw gen matK cho
thay mau DG thudc loai Amaranthus spinosus.
3.2 Khao sat dic diém thuc vat

e

Hinh 4 Hinh tong quan cay A.spinosus
A. Hinh toan cay A. spinosus; B. L4; C. Cum hoa; D. Ré

A. spinosus la céy than thao, cao (0,4-1) m hoac hon,
phan nhanh nhiéu (Hinh 4.A). Than tiét dién gan tron,
¢6 gbc canh tu, mau xanh luc hoac nau do, khéng co
16ng to. L& don, moc so le, khdng cé 14 kém. Phién 14
nguyén va rong, hinh miii mac hoac hinh triing, kich
thudc [(3-7) cm x (1,5-3) cm)], gdc 14 nhon, ngon 14
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thuong nhon hoic ti. Cubng 14 dai gan bang phién 14,
mat trén khuyét thanh hinh long méang. Néch 14 c6 2
gai dai (3-15) mm (Hinh 4.B). Hoa don tinh, khong
cubng, moc thanh xim, xép sit nhau & nach 14 hoic xép
thanh thanh nhitng bong dai ¢ dau canh. Hoa rat nho,
mau xanh luc. Hoa duc c¢6 3 14 dai hinh trieng thudn
dai, hoa cai c6 5 14 dai (Hinh 4.C). Ré coc, dai, moc
sau dudi dat gitp cd dinh than cay va hap thu chit dinh
dudng (Hinh 4.D).

Két lugn: dac diém hinh thai cia mau cady DG thu héai
tai Ninh Thuan tring khép voi nhitng mé ta vé loai A.
spinosus [14]. Két qua giai trinh tw ADN cua cay DG
thu hai tai tinh Ninh Thuan twong ddng véi trinh tu
ADN loai Amaranthus spinosus. Day 1a co s¢ tin cay
dé khang dinh tén khoa hoc cua d6i tugng nghién cau
ld& Amaranthus spinosus L. thuéc ho Dén
(Amaranthaceae).

3.3 Phan tich so bd thanh phan hda hoc

Két qua khao sat so b hoa thuc vat (Bang 3) cho thay
toan cdy DG cd chit béo, acid hitu co, flavonoid; ¢
nhiéu carotenoid, triterpen, saponin, tanin, chat khir va
hop chét polyuronic.
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Bang 3 Két qua khao sat so bg thanh phan héa hoc DG

Nhom hgp chit | Dich chiét ether | Dich chiét cén 96 % | Dich chiét nwéc
Chit béo ++ / /
Carotenoid ++++ / /
Triterpen ++++ ++++ ++++
Flavonoid - ++ -

Tanin / ++++ —
Saponin / + ++++
Acid hiru co / ++ -
Chéat khir / 4 4+
Hop chit polyuronic / / +H++

Ghi chd: (-) Am tinh, (+) C4 it, (++) C6, (++++) C6 nhiéu, (/) Khong thuc hién

Nguyén liéu ban dau la 500 g bot toan cdy DG duoc
ngam kiét véi ethanol 96 % thu duoc 48,63 g cao EtOH
96 %. L4y 38,63 g cao EtOH 96 % chiét tach qua nhiéu
giai doan thu dugc cac phan doan. Két thic qua trinh
chiét thu dugc 5 cao phan doan: PE (18,53 g), CF (1,23
g), EA (3,70 g), BU (4,16 g), N (4,69 g).

Cao toan phan va cac phan doan dugc khai trién trén
sic ky 16p mong voi hé dung méi CHCls-MeOH-H,0
(65:35:10; 16p dudi) dé danh gia so bo thanh phan hoa
hoc. Két qua sic ky 16p mong cho thay cao CF, cao EA
va cao BU xuat hién nhiéu vét tat quang trén UV 254

va bat mau vai thudc thir VS. Pay 1a cac cao tiém ning
vi ¢6 chira nhiéu hop chat.

3.5 Khao sét hoat tinh chéng oxy héa

Hoat tinh chdng oxy héa thé hién qua viéc chat chéng
oxy héa cho mot nguyén tir hydrogen dé khir goc tu
do DPPH mau tim thanh DPPH-H ¢6 mau vang, dugc
xéac dinh bang cach do quang & budc séng 517 nm.
Hiéu qua chdng oxy hoa cua cac cao chiét tir cdy DG
duoc xac dinh dua vao ty 16 HTCO % duoc trinh bay
tai Bang 4.

Bang 4 Két qua hoat tinh chéng oxi hoa cua mau cao chiét A. spinosus

Nong do Hoat tinh chong oxi hda (HTCO %)
(ng/mL) Cao TP Cao PE Cao CF Cao EA Cao BU CaoN
1024 84,72 £ 4,3 54,73+ 2,0 89,14+ 7,3 89,1174 65,62 £ 4,7 62,6710
512 51,40£ 3,8 328014 82,15+ 3,0 72,0176 39,72+ 3,0 4353+4,1
256 31,57+£9,3 17,16 £ 6,7 68,66 £6,8 | 4929+17,7 | 229125 30,82+ 4,6
128 22,28+10,1 | 11,8428 43,15+ 5,7 28,90+£9,9 13,19+ 2,3 174114
64 13,39+£8,3 49844 2485+10,3 | 159378 12,10+£4,8 11,71 £6,9
32 6,22 +14 2,76+21 14,87 £11,3 9,36 £2,0 561+5,7 95955
16 255+1,0 145%+0,9 8,30 £5,2 565+1,1 1,85+1,5 4,14+ 3,1
Tur két qua Bang 4 cho thdy HTCO % ciia cac cao ting 6647
khi nong d¢ tang, ching to kha nang chong oxy hoa 1200.00
phu thudc vao ndng do cua cao. O nong do 1.024 =
ug/mL cac mau cao thir nghiém déu wc ché trén 50 %; -3 771,50
mAu chimg dwong vitamin C tc ché (90,67 + 0,2) % & = so0m S
néng do 100 pg/mL. £ |50
Dua vao phan trim Grc ché va ndng d6 thir nghiém xay e !_‘ 14497 2T
dung phuong trinh duong cong phi tuyén logarith cé 00 |:| D B
dangy = aln(x) + b [19], tir d6 xc dinh gia trj 1Cso bing Y e ™

cach thay y = 50 vao dudng phi tuyén (Hinh 5).

Hinh 5 Két qua ICso hoat tinh chéng oxy héa
cuia cac mau thir
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Vitamin C ¢6 HTCO % 6n dinh & ca ba lan do, véi gia
trj 1Cso = 10,95 pg/mL. Két qua Hinh 3.15 cho thiy cac
mau cao chiét DG mic di khdng c6 HTCO % tbt nhu
vitamin C nhung van c6 tiém ning Gc ché. Trong d6
cao phan doan CF c6 tiém ning chdng oxy hoa tt nhat
VGi gia tri 1Cso = 144,97 pug/mL, tiép theo 1a cao phan
doan EA (ICsp = 219,78 pg/mL) va cao TP (ICso =
324,96 pg/mL).

3.6 Khao sét hoat tinh @c ché enzym a-glucosidase

Tap chi Khoa hoc & Céng nghé Vol 7, No 1

Enzym a-glucosidase dugc rugt non tiét ra trong qué
trinh thuy phan tinh bot, cac chit ¢c ché enzym nay
cO tadc dung canh tranh, lam cham qua trinh giai
phéng a-D-glucose tir disaccharid va oligosaccharid.
Phuong phap thir hoat tinh &c ché enzym a-
glucosidase thuc hién trén dia 96 giéng, do quang &
budc song 405 nm. Tir d6 xac dinh dugc hoat tinh &c
ché enzym a-glucosidase (1 %) cua cé4c cao chiét DG
(Bang 5).

Bang 5 Két qua hoat tinh tic ché enzym a-glucosidase cao chiét DG

Nong dd Hoat tinh iic ché a-glucosidase (1%)

(ng/mL) Cao TP Cao PE Cao CF Cao EA Cao BU Cao N
2048 - - - 60,02 + 3,7 53,13+ 1,6 51,46 £5,1
1024 58,0103 | 4195+55 | 69,33+£0,3 63,76 + 4,8 46,98 £ 5,0 46,87 + 4,7
512 47,56 + 0,2 40,23 +8,5 59,74 +25 4474+ 25 4159+7,1 4141+1,2
256 2275+14 | 32,18+2,6 50,89 + 2,7 43,14+ 1,6 31,25+15 38,77 £ 6,6
128 1781+£0,2 31,03£52 | 40,78+1,9 36,42 +4)9 30,6714 38,48 + 4,3

64 13,04+1,8 28,74 £ 2,6 33,20+ 3,9 35,61+2,7 34,12+1,1 28,14 +4,0
32 1321+24 20,11 +2,7 2791+0,6 34,92+20 34,75+ 3,7 32,17+3,1

Do d6 tan kém nén mau cao TP va 2 cao phan doan PE,
CF dugc khao sat ¢ nong do tdi da 1a 1.024 pug/mL; 3
cao phan doan con lai gdm EA, BU va N khao sat ¢ day
nong do (32-2.048) ug/mL. Theo két qua Bang 3.4, c6
thé thiy ¢ cac nong do khao sat cao TP va 4 cao phan
doan CF, EA, BU, N déu wc ché trén 50 %. Cao PE tc
ché tbi da (41,95 + 5,5) % & ndng d6 1024 pg/mL. Dua
vao phan tram trc ché va ndng do thir nghiém xay dung
phuong trinh duong cong phi tuyén logarith c6 dang y
= aln(x) + b [20], tir 46 xé4c dinh gia tri ICsp bang céch
thay y = 50 vao duong phi tuyén (Hinh 6).

444883

_§ 3000
-]
2
=
= 2000
s
=
s
Z o0 | 865,15
23925 36407 303,04 254,03
0
P CF EA BU N Acarbose
Miu thir

Hinh 6 Két qua ICso hoat tinh trc ché enzym a-
glucosidase cia cac mau thir
Danh gia hé s6 théng ké cua a va b trong phuong trinh
hoi quy cho thay, cac hé sé a va b trong phuong trinh
hoi quy y = aln(x) + b ctia cao TP va cao CF ¢6 y nghia
thdng ké (p < 0,05) va phép kiém Fisher cho két qua p
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< 0,05. Trong khi d0, cac hé sb b trong phwong trinh
cua cao EA, cao BU, cao N va acarbose khoéng c6 y
nghia thong ké. Vi vay, phuong trinh hdi quy cua cac
mau tht nghiém lan luot 1a:

Cao EA: y = 8,4784In(x)

Cao BU: y = 8,7506In(x)

Cao N: y = 5,9521In(x)

Acarbose: y = 9,0294In(x)

Mau ching duong acarbose c6 hoat tinh ¢ ché enzym
a-glucosidase vai gia tri 1Cso= 254,03 ug/mL. Két qua
Hinh 6 cho thdy cao TP va 3 cao phan doan (cao CF,
cao EA, cao BU) ¢ ICso dudi 1 000 pg/mL. Trong do
cao CF tic ché tdt nhat vai gia tri 1Cso = 239,25 pg/mL,
t6t hon khi so sanh vai acarbose. Xép thir 2 1a cao BU
v6i ICso = 303,04 ug/mL x4p xi acarbose va cao EA véi
ICs0 = 364,07 pg/mL. Nhu vay cao CF, cao BU va cao
EA ¢ tiém ning ¢ ché enzym a-glucosidase.

Kha ning chng oxy hda ciia 6 mau cao chiét sip xép
theo thtr tu giam dan hoat tinh nhu sau cao CF, cao EA,
cao TP, cao BU, cao N, cao PE. Trong d6, cao CF (ICso
= 144,97 ug/mL) va cao EA (ICs = 219,78 pug/mL) co
tiém ning chong oxy hda manh nhat trong cac mau cao
thir nghiém. Hoat tinh chéng oxy héa cua A. spinosus
c6 thé do su xuat hién cua cac hop chit nhu carotenoid,
flavonoid duoc dinh tinh trong phan so bd hoa thyc vat.
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Bén canh do6, cac sic td thuc vat chinh cé trong A.
spinosus la amaranthin va isoamaranthin [21], c6 kha
nang chong oxy hoa tét hon cac hop chat phenolic [22].
Cao TP c6 hoat tinh wrc ché enzym a-glucosidase yéu hon,
cao N gan nhu khong c¢6 hoat tinh va cao PE tic ché thi da
(41,95 £ 55) % & ndng do 1024 pg/mL. C6 thé do trong
cly DG chira it hop chat ddi voi dung méi khdng phan
cuc nhu petroleum ether. Nhu vay su hién dién caa nhirng
chit c6 kha ning wrc ché enzym a-glucosidase trong cao
chiét toan cay DG la nhirng chat c6 d6 phan cuc tir trung
binh dén manh. Két qua nay phi hop véi béo céo cua
Mondal va cong su (2015) khi tim ra mét acid béo mai co
hoat tinh trc ché enzym a-glucosidase manh — (14E, 18E,
22E, 26E) — methyl nonacosa-14, 18, 22, 26 tetraenoat
(ICs = 6,52 mM/mL) va p-sitosterol trong phan doan
chloroform [23].

ning chdng oxy hda s& hd trg giam cac van dé lién qua
dén stress oxy hoa trong DTD.

4 Két luan

Bang phuong phap giai trinh tu gen matK, nghién ctu
d3 x4c dinh duoc loai Dén gai (Amaranthus spinosus).
Céc dic diém hinh théi cia cay cling duoc khao sat va
tuong dong voi tai lieu tham khao. Thanh phan hoa hoc
cuia cdy chia chit béo, acid hiru co, flavonoid,
carotenoid, triterpen, saponin, tanin, chat khir va hop
chat polyuronic. Bang khao sat hoat tinh chdng oxy hoé
vai chirng duong 1a vitamin C va khao sat hoat tinh uc
ché enzym a-glucosidase véi chimg duong acarbose,
cao phan doan chloroform c¢6 hoat tinh chéng oxy hoa
(ICso = 144,97 pg/mL) va tic ché enzym a-glucosidase
(ICso = 239,25 pg/mL) tot nhat.

Qua két qua thir hoat tinh chdng oxy héa va tic ché enzym
a-glucosidase dbi voi 6 mau cao chiét DG cao phan doan
CF tiém ning nhét trong viéc tiép tuc dinh huéng nghién
ctru phan 1ap cac hop chat co tac dung diéu tri DTD. Kha

Loi cam on

Nghién ctru duoc tai tro bai Quy phat trién Khoa hoc
va Cong nghé — Truong Dai hoc Nguyén Tat Thanh,
ma sb dé tai 2023.01.55/HD-KHCN

Tai liéu tham khao

1. Sun H., Saeedi P., Karuranga S., et al. (2022). IDF Diabetes Atlas: Global, regional and country-level diabetes
prevalence estimates for 2021 and projections for 2045. Diabetes Research and Clinical Practice, 183, 109119.

2. L& Thu Thuy, Lwong Thi Hién va Ha Quang Tuyén (2022). Nghién ctru thuc trang tuan thu sir dung thude va so
sanh mot s6 yéu té anh huong dén tudn thu sir dung thude ¢ ngudi bénh dai thao duong type 2 tai Bénh vién Pai
hoc Y Ha Noi. Tap chi Y hoc Viét Nam, 514 (2).

3. Basu S., Ghosh T., Mitra P. and Mitra P. K. (2019). Amaranthus spinosus Linn.-past, present and future. World
Journal of Pharmaceutical Research, 8 (6), 352-365.

4. Cai Y., Sun M. and Corke H. (2003). Antioxidant activity of betalains from plants of the Amaranthaceae. Journal
of Agricultural and Food Chemistry, 51 (8), 2288-2294.

5. Amuthan A., Chogtu B., Bairy K. and Prakash M. (2012). Evaluation of diuretic activity of Amaranthus spinosus
Linn. aqueous extract in Wistar rats. Journal of Ethnopharmacology, 140 (2), 424-427.

6. Ahmad M. (2018). Amaranthus spinosus Linn: A potential medicinal plant in Unani medicine. International
Journal of Unani and Integrative Medicine, 2 (1), 52-54.

7. Mishra S. B., Verma A., Mukerjee A. and Vijayakumar M. (2012). Amaranthus spinosus L.(Amaranthaceae)
leaf extract attenuates streptozotocin-nicotinamide induced diabetes and oxidative stress in albino rats: A
histopathological analysis. Asian Pacific Journal of Tropical Biomedicine, 2 (3), S1647-S1652.

8. Kumar B. A., Lakshman K., Nandeesh R., et al. (2011). In vitro alpha-amylase inhibition and in vivo antioxidant
potential of Amaranthus spinosus in alloxan-induced oxidative stress in diabetic rats. Saudi Journal of Biological
Sciences, 18 (1), 1-5.

9. Kumar B. A., Lakshman K., Velmurugan C., Sridhar S. and Gopisetty S. (2014). Antidepressant activity of
methanolic extract of Amaranthus spinosus. Basic and Clinical Neuroscience, 5 (1), 11.

10. V5 Vian Chi (2012), Tir dién Cdy Thudc Viét Nam, Nha xuat ban Ha Noi, 792-793.

@ Dai hoc Nguyén T4t Thanh
Ot

NGUYEN TAT THANE



Tap chi Khoa hoc & Céng nghé Vol 7, No 1

11. Pham Nguyen Kim Tuyen, Nguyen Thi Thuy Duong, Do Thi My Lien (2019). Insights into chemical
constituents of Amaranthus spinosus L.(Amaranthaceae). Vietnam Journal of Chemistry, 57 (2), 245-249.

12. Pham Ngoc Khéi (2022). Khao sat mot sd hoat tinh sinh hoc tir chét trich cdy Dén Gai (Amaranthus spinosus
L.). Tap chi Khoa hoc Dai hoc Sai Gon, 80, 45-50.

13. Yu J,, XUE J. H. and ZHOU S. L. (2011). New universal matK primers for DNA barcoding angiosperms.
Journal of Systematics and Evolution, 49 (3), 176-181.

14. V6 Van Chi (2003), Twr Pién Thuc vit thong dung, NXB Khoa hoc va Ky thuat, 263.

15. Tran Hung, Nguyén Viét Kinh, Bui My Linh, V5 Vin Leo va cac cong su (2015), Phuong phdp nghién citu
duoc liéu, Truong Dai hoc Y duge Thanh phdé H6 Chi Minh, 2-126.

16. Kedare S. B. and Singh R. (2011). Genesis and development of DPPH method of antioxidant assay. Journal of
Food Science and Technology, 48, 412-422.

17. Kartini K., Setiawan F., Sukweenadhi J., Yunita O. and Avanti C. (2020). Selection of potential Indonesian
plant species for antioxidant. IOP Conference Series: Earth and Environmental Science, 457 (1), 012040.

18. Qaisar M. N., Chaudhary B. A., Sajid M. U. and Hussain N. (2014). Evaluation of a-glucosidase inhibitory
activity of dichloromethane and methanol extracts of Croton bonplandianum Baill. Tropical Journal of
Pharmaceutical Research, 13 (11), 1833-1836.

19. Huynh Ngoc Trung Diing, Pham Luc Thuy Trang, Tran Thi Thuong, Duong Thi Bich, Tri Kim Ngoc (2019).
Khao sat so bd hoat tinh sinh hoc ctia cao chiét tir vo va hat bo (Persea americana, Lauraceae). Tap chi Khoa hoc
Pai hoc Can Tho, 55(CP Cong nghé Sinh hoc), 98-103.

20. Huynh Ngoc Trung Dung, Nguyén Trong Tuong (2020). Khao sat kha ning khang oxi hoa, tc ché a-
glucosidase va gy doc té bao ung thu via (MCF-7), ung thu ¢d tir cung (HeLa) ciia cao chiét tir canh hoa van tho
(Tagetes erecta L.). Tap chi Khoa hoc Pai hoc Can Tho, 56(6), 128-138.

21. Stintzing F. C., Kammerer D., Schieber A., et al. (2004). Betacyanins and phenolic compounds from
Amaranthus spinosus L. and Boerhavia erecta L. Zeitschrift fir Naturforschung C, 59 (1-2), 1-8.

22. Hilou A., Millogo-Rasolodimby J. and Nacoulma O. G. (2013). Betacyanins are the most relevant antioxidant
molecules of Amaranthus spinosus and Boerhavia erecta. Journal of Medicinal Plants Research, 7 (11), 645-652.

23. Mondal A., Guria T. and Maity T. K. (2015). A new ester of fatty acid from a methanol extract of the whole
plant of Amaranthus spinosus and its a-glucosidase inhibitory activity. Pharmaceutical Biology, 53 (4), 600-604.
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Abstract The research was carried out to provide more information about the characteristics and hypoglycemic
activity of Amaranth in Viet Nam. Amaranthus spinosus L. identified by DNA method, and morphological
characteristics were investigdted by conventional methods. Preliminary phytochemicals, according to the Ciuley
method, were improved by University of Medicine and Pharmacy at Ho Chi Minh City. The total extract and five
fractions of petroleum ether, chloroform, ethyl acetate, n-butanol, and water were investigated. The antioxidant
activity wasanalyzed by 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging assay and a-glucosidase enzyme
inhibition of 6 extract samples. The species was indentified as A. spinosus by sequencing the matK gene, with
morphological characteristics similar to reference documents. The plant chemical composition included fats,
organic acids, flavonoids, carotenoids, triterpenes, saponins, tannins, reducing agents and polyuronic compounds.
Chloroform fraction extract exhibited the best antioxidant activity (ICso 144.97 ug/mL) and a-glucosidase enzyme
inhibition (ICsp 239.25 ug/mL), as compared to the positive controls vitamin C (ICso 10.95 pg/mL) and acarbose
(ICs0254.03 pg/mL).

Keywords Amaranthus spinosus L.; enzym a-glucosidase; antioxidant; Amaranthaceae
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