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Lu Bich Ngoc Giau'*, Phan Thién Vy?, Nguyén Phuong Thanh Ngan?, Pham Thi Huong Giang?,
Phung V6 Duy Khang?
1Ph(‘)ng Khoa hoc Cong nghé, Truong Dai hoc Nguyén Tat Thanh

thoa Dugc, Truong Dai hoc Nguyén Tét Thanh
*Ibngiau@ntt.edu.vn

Tom tat
Nghién ctru dugc thyc hién nham lam 16 dic diém thuc vat va cung cép thém thong tin ~ Nhan 17/11/2023
vé hoat tinh ha dudng huyét ciia Dén gai tai Viét Nam. Dén gai dugc dinh danh bang  Pugc duyét 09/01/2024
phuong phap ADN, khao sét ddc diém hinh thai bing phuong phép thuong quy. So by Cong b 29/03/2024
hoéa thyc vat theo phuong phap Ciuley cai tién béi Truong Dai hoc Y Dugc Thanh phd
Hb Chi Minh. Chiét xuét cao toan phan va 5 cao phan doan petroleum ether, chlorofrom,
ethyl acetat, n-butanol, nuéc. Tht hoat tinh chéng oxy hoa dua trén mo hinh 2,2-
diphenyl-1-picrylhydrazyl (DPPH) va tic ché enzym a-glucosidase trén 6 miu cao chiét.
Nghién ctru di xac dinh duoc loai Dén gai (Amaranthus spinosus) bang phuong phap
giai trinh tu gen marK, dic diém hinh thai tuong dong vdi tai liéu tham khao. Thanh Tir khoa
phan h(’)a’h(_)c c6 chtra ché’t béo, acid hiru co, flavonoid, carotenoid, triterpen, sapor}in, Amaranthus spinosus L.,
tanin, chat khir va hop chat polyuronic. Cao phéan doan chloroform c6 hoat tinh chong  enzym a-glucosidase,
oxi’ hoa (NICso 144,97 pg/mL) va trc ché enzym a-glucosidase (ICso 239,25 pg/mL) t6t  chéng oxy hoa,
nhat. Mau ching duong vitamin C (ICso 10,95 pg/mL) va acarbose (ICso 254,03  Amaranthaceae
pg/mL).
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1 bat van d@é Dé giam thiéu cac triéu chimg ciing nhu lam cham dién
tién cua bénh PTD, viéc dung thube sudt doi 1a diéu
khong thé tranh khoi. Tuy nhién, viéc tudn thi sir dung
thude va cac loai but tiém insulin da va dang 1a tr ngai
16n trong viéc dam bao va duy tri tinh hiéu qua cia diéu
tri [2]. Bén canh do, cac tac dung phu cta cac li¢u phap
tri DTD ciing gdy ra nhiéu lo ngai cho bénh nhan nhu
sung canh tay, chan, ting cin, ha duong huyét kéo theo
cac triéu chimg di kém nhu d6 md héi nhiéu, chéng mat,
choang vang, run réy, nhip tim nhanh, mo mit, noi le'ip,
kho tap trung, ngra ran & gan. Vi vay, hién nay, bénh
nhan dang c6 xu hudng lya chon cac san phim co ngudn
gdc tir thién nhién dé diéu tri DTD nhu mudp ding, day
thia canh, hoai son, ...

Theo Lién doan Dai thdo duong Qudc té (International
Diabetes Federation — IDF) nam 2021 ¢6 10,5 % dan
s6 truong thanh (20-79) tudi mic bénh tiéu duong,
trong d6 gan mot nira khong biét rang ho dang song
chung véi tinh trang nay. Dén nam 2045, dy bao cua
IDF cho thiy ctr 8 ngudi trudng thanh thi co 1 ngudi,
khoang 783 tridu ngudi, sé mac bénh tiéu duong, ting
46 %. Hon 90 % ngudi mic bénh tiéu dudng type 2,
nguyén nhan 1a do cac yéu té kinh té xa hoi, nhan khau
hoc, moi truong va di truyén. Tai Viét Nam, nam 2021,
ty 1& nguoi truong thanh mic dai thao duong (DTD)
chiém 6,1 % dan s [1].
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Dén gai — DG (Amaranthus spinosus L.
Amaranthaceae) 1a mot duoc liéu phé bién trong y hoc
¢b truyén An Do, Trung Quéc va khu vuc Péng Nam
A (Thai Lan, Malaysia,...). Nhitng cong dung ndi bat
ctia DG nhu diéu tri bénh 1y dai thio duong, viém da
day rudt, loi tiéu, diéu hoa kinh nguyét, ha sot, viém
phé quan,... [3]. Chinh vi viy, DG dan tr¢ thanh myc
tiéu nghién ctru tiém ning cua cic nha khoa hoc trén
thé gi6i. Nhidu nghién ctru di cho thay dich chiét cac
bo phan cia DG c6 kha ning chong oxy hoa [4], loi
tiéu [5], ha lipid mau [6]. Kha ning tri PTD duoc
nghién ctru trén ca 2 mod hinh in vivo [7] va in vitro [8].
Ngoai ra cac nha khoa hoc ciing nghién ciru vé tiém
ning chdng trdm cam [9] cia DG.

Tai Viét Nam, DG moc va phan bd & khép cac tinh thanh
tir Bic vao Nam, hau nhu cay rt d& sdng va thich nghi
v6i nhitng diéu kién séng khéac nghiét [10]. Tuy nhién,
hién nay nudc ta van chua c6 nhiéu nghién ctru vé loai
cay nay. Nguoi dan dia phuong chi biét sir dung theo
nhiing kinh nghiém dan gian nhu chira ly, trat da, «
huyét, thanh nhiét,... [10]. Nhitng nim gan day, DG méi
dugc cac nha khoa hoc Viét Nam quan tim tim hiéu
nhiéu hon vé tic dung dugc 1y va thanh phan hoa hoc
[11,12]. C6 thé thady DG & nudc ta kha phd bién, nhung
chua dugc khai thac hét nhitng khia canh dugc ly.
Nghién ciru chi tiét can thiét dé cung cip thong tin khoa
hoc gitip phat trién loai dugc liéu nay cho nganh dugc
pham. Vi viy, viéc thuc hién muc tiéu nghién ciru dic
diém hinh thai; khao sat so bd thanh phﬁn héa hoc; khao
sét hoat tinh chéng oxy hoa bang mé hinh DPPH va hoat
tinh trc ché enzym a-glucosidase véi cao chiét toan phan
va cac cao phan doan nhim muc dich lam rd dic diém
thuc vat va cung cap thém thong tin vé kha ning chong
DTD cua DG tai Viét Nam, 1a tién dé cho nhiing nghién
ctru tiép theo.

2 Pbi tuong va phuong phap nghién ciru

2.1 DBéi tuong

2.1.1 Béi twgng nghién ctru

Toan cay DG thu mua thadng 12 nam 2022 tai tinh Ninh
Thuén. Mau dugc dinh danh bang phuong phép giai
trinh ty gen matK [13]. Duogc liéu sau d6 duogc lam
sach, loai bo dét cat, phan sau bénh va sdy & 60 °C, xay
thanh bot luu tai BO mén Duoc li€u — Khoa Duoc,
Truong Dai hoc Nguyén Tt Thanh dé st dung cho
nghién cuu.

2.1.2 Dung cy, trang thiét bi

Trang thiét bi dung phan tich hoa hoc: binh ngam kiét;
bé siéu am Hwashin Technology Power sonic 410
(Korea); kinh hién vi quang hoc Primo Star Zeiss
(Germany); can xac dinh do am MA-45 (Satorius); may
c6 quay Heidolph Hei - VAP (Germany); tu say
Memmert (Germany); tu Fume Hood BS 122 (Viét
Nam); ti lanh bao quén mau Alaska (Viét Nam); bép
cach thuy Memmert (Germany); déen UV Spectroline
Model CM-10A (USA); can phan tich Sartorius
(Germany); can ky thudt Electronic Scale G&G
(China); binh sic ky, 6ng nghiém va cac dung cu trong
phong thi nghiém.

Trang thiét bi dung thir hoat tinh sinh hoc: phan mém
Gen5 (Bio Tek); may do quang phd quét ELISA
EPOCH (Bio Tek); may ly tdm Biofuge Pico
(Heraeus); may do pH SevenCompact S220 (Mettler
Toledo — Switzerland); micropipet thé tich t5i da 1 000
uL, 100 pL (Vitlab — Germany); multipipet 20 — 200
uL (Mettler Toledo — Switzerland); dia 96 giéng day
bang (Aptaca — Italia).

2.1.3 Dung méi, hoa chat

Dung mdi ding trong phan tich hoéa hoc, sic ky 16p
mong dat tiéu chuan phan tich; dung méi ding cho
chiét xuat (ethanol 96 %, petroleum ether, chloroform,
ethyl acetat, n-butanol, nudc cét, v.v...) thay déi tuy
theo céc thuc nghiém cu thé va duoc cat lai, lam khan
true khi ding; hoa chét trong thir nghiém chéng oxi
hoéa: DPPH (Sigma), vitamin C (Vidipha — Vi¢t Nam);
hoa chét trong thir nghiém trc ché a-glucosidase: enzym
o-glucosidase chiét xudt tir nAm men Saccharomyces
cerevisiae (Sigma), 4-nitrophenyl-B-D-glucopyranosid
(Sigma), acarbose (Sigma).

2.2 Phuong phap nghién ctru

2.2.1 Pinh danh bang phuong phap giai trinh ty gen
matK

Nguyén vat liéu: mau l1a kho; hoa chat chiét ADN
(Genomic DNA Purification Kit (Thermo Scientific™),
Cat, No. K0512); hoa chit PCR (i-Tag™ DNA Polymerase
(INtRON Biotechnology, Inc.), Cat, No. 25021); mdi do
cong ty Phil Sa cung cap (gen: matK; forward primer (5°-
3’): CGATCTATTCATTCAATATTTC; reverse primer
(5°-3”): TCTAGCACACGAAAGTCGAAGT) [13].
Phuong phap: dua theo céc tai liéu tham khao néu trén
c6 bd sung cho phi hop véi diéu kién thir nghiém.
Quy trinh thyc hién: chiét ADN (mau ADN dugc chiét
theo quy trinh chiét ADN ctia Thermo; mau ADN sau
khi chiét duoc kiém tra ndng d6 bang cach do quang &
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260 nm); khuéch dai doan gen muc tiéu va dinh danh
loai (mot phén doan ADN ma hoa cho cac gen muc ti€u
dugc khuéch dai bang iTag voi nhiét d6 gin moi 1a 55
°C; cac san ph'flm sau khi PCR dugc kiém tra sy hién
dién cua cac bang ADN muc ti€u va gui giai trinh ty &
cong ty GenelLab; trinh tw ADN sau khi giai dugc phan
tich va so sanh bang céng cu BLAST v&i ngin hang
gen dé dinh danh dén loai, voi nhitng mau c6 két qua
dinh danh véi cac loai kha tuwong ddng s& dugc giong
hang dé tim loai c6 mirc 46 twong dong cao nhat.

2.2.2 Khao sat thuc vat hoc

Thu hai cac bd phan mau cay DG, d6i chiéu mau voi
tai liéu tham khao [ 14].

2.2.3 Phan tich so b0 thanh phén hoa hoc

Béng cac dung cu thuong quy va phan tng dinh tinh don
gian dé so bd xac dinh nhom hop chit nhu alkaloid,
flavonoid, tannin, triterpenoid, saponin, coumarin,
anthraquinon, antraglycosid, proanthocyanidin,
anthocyanosid, chat béo, tinh dau, carotenoid, cac acid
hitu co, chit kht, polyuronic c6 trong dugc liéu & cac
phéan doan c6 d6 phan cyc ting dan theo phuong phap

*R:H: Chét chéng oxy héa
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Ciuley da duoc cai tién va sira d6i boi BO mon Dugc lidu
— Khoa Dugc, Truong Pai hoc Y Dugc TP. HCM [15].
2.2.4 Chiét xuat cao toan phan va chiét tach cao phan
doan

Duogc liéu dugc chiét xuat bang phuong phap ngam kiét
v6i ethanol 96 %. Dich chiét thu dugc cd dén dam dic
sau d6 dugc phan tan vao nudc va tién hanh chiét 1ong
— léng lan luot v6i petroleum ether (PE), chloroform
(CF), ethyl acetat (EA), n-butanol (BU), nudc (N). Co
thu hoi dudi 4p sudt giam dé thu dugc cac cao phan
doan.

2.2.5 Thir hoat tinh chdng oxy héa bang phuong phap
DPPH

Nguyén tic: DPPH 1a mot gbe tu do, c6 kha ning hip
thu céc phén tir hydro ciia cac chat chdng oxy hoa. Khi
cho DPPH tac dung v&i mét chét co thé cho nguyén tir
hydro, chat d6 s& chuyén sang dang khir va 1am giam
mau tim cia DPPH. Do d6, DPPH duoc ding dé sang
loc tac dung chéng oxy héa ciia cac chit nghién ciru.
Hoat tinh chéng oxy héa duoc xac dinh bang cach do
quang & budc song A = 517 nm [16]. Co ché phan ting
duoc thé hién ¢ Hinh 1 [17].

DPPH-H
R: Géc chéng oxy héa

Hinh 1 Co ché kht cua DPPH

Chuan bi héa chdt dimg trong thi nghiém: mau thi 1a
mAu cao toan phan va cic cao phan doan DG dugc pha
trong MeOH thanh day ndong do tir (16-1024) pg/mL
(d6i véi cao kho tan dung DMSO tro tan). Mau chimg
duong 14 acid ascorbic dugc pha twong ty mau thir
thanh ddy nong d6 (1,56-100) pg/mL. Thudc thir DPPH
noéng d6 0,2 mM pha trong MeOH.

Khdo sdt hoat tinh chong oxy héa: cho 1an luot cac loai
mau vao dia 96 giéng (mau thir 1a 100 uL mau cao/acid
ascorbic va 100 pL DPPH. Mau chimg thir 1a 100 uL
mau cao/acid ascorbic va 100 uL MeOH/DMSO. Mau
chuan 12 100 uL MeOH/DMSO va 100 uL DPPH. Mau
trang 14 200 uL MeOH/DMSO). Sau d6, hdn hgp phan
g duoc 0 trong ti ¢ nhiét dd phong trong 30 phut va
do d¢ hap thu quang phd cia DPPH & budc song 517
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nm. Tht nghiém dugc thuc hién lap lai 3 1an.

Panh gid két qua: so sanh ham lwong DPPH giita miu
thir va mau chimg am (khong c6 chat wc ché) dé xac
dinh phﬁn tram tc ché. S lidu thi nghiém duogc xu li
bang phan mém Excel. Két qua trinh bay dudi dang
trung binh + d6 1éch chuan (Mean + SD). Dung duong
biéu dién giita phan trim trc ché va ndng d6 chat trc ché
dé xac dinh chi s4 ICso.

Hoat tinh chong oxy héa dugc tinh theo cong thirc:

Aerr — A ,
HTCO (%) _ [1 _ < thi ching thu’)] % 100
Achusn — Atréng

Trong d6: A 1a d6 hap thu trung binh du ¢ do & budc
song 517 nm

HTCO (%) 1a phan trim tc ché DPPH
2.2.6 Khao sat hoat tinh trc ché enzym a-glucosidase
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Hoat tinh trc ché enzym a-glucosidase dugc thuc hién
theo mo hinh cia Qaisar va cdng sy ndm 2014 [18] co
stra doi.

Nguyén tdc: enzym a-glucosidase khi gip lién két a-
glucosid s& cat dut lién két nay dé giai phong dudng D-
glucose. Sir dung chét nén c6 lién két a voi dudng D-
glucose nhu  p- n1trophenyl a-D-glucopyranosid

enzym a- glucostdasc

No2
p-nitrophenyl-a-D-glucopyranosid

(pNPG), dudi tac dung ctia enzym a-glucosidase s&
thuy phan cho ra duong D-glucose va p-nitrophenol
(Hinh 2). Theo phan ung, lugng D-glucose ti 1€ (1:1)
v6i p-nitrophenol. Hop chat p-nitrophenol hap thu 4nh
sang nhin thay ¢ budc séng 405 nm. Tir d6 xac dinh
dugc lugng D-glucose sinh ra sau phan rng.

s

a-D-glucose

p-nitrophenol

Hinh 2 Phan tng thiy phan pNPG ctia enzym a-glucosidase

Chuan bi héa chdt ding trong thi nghiém: mau thi 13
mAu cao toan phan va cic cao phén doan A. spinosus
dugc pha trong DMSO thanh diy néng do tor (32 2048)
ng/mL, kiém soat DMSO 2,5 % trong mdi gleng Mau
chimg duong 1a Acarbose dugc pha tuong tu mau thir
thanh diy néng d6 (7,5-500) pg/mL. Enzym a-
glucosidase ndng d6 0,2 U/mL pha trong dém phosphat
pH=6,8. Co chit pNPG 4 mM pha trong dém phosphat
pH=6,8.

Khdo sdt hoat tinh ikc ché enzym a-glucosidase: i 40
uL enzym a-glucosidase v6i 40 uL mau cao/acarbose
20 phut, & 37 °C trong giéng thir. Cho vao giéng chimg
thir 40 pL mau cao/acarbose va 40 pL dém pH = 6,8.
Giéng chuan 14 40 pL enzym a-glucosidase + 40 pL
dém pH = 6,8. Giéng tring 12 80 pL dém pH = 6,8. Sau
20 phut, thém 40 pL co chat pNPG vao tat ca cac giéng,
tiép tuc 1 20 phat ¢ 37 °C. Két thiic phan tng bang cach
thém 130 pL Na,CO; 0,2 M vio tit ca cac giéng. Po
quang & budc song 405 nm. Thur nghiém dugc thyc
hién lap lai 3 1an

Panh gid két qua: so sanh ham luong glucose sinh ra
gitta mau thir va mau chimg am (khong c6 chét e ché)
dé x4c dinh phan tram wc ché. Xir 1y s6 liéu bang phan
mém Excel. Két qua trinh bay duéi dang trung binh +
d6 léch chuan (Mean + SD). Panh gia ¥ nghia thong ké
ctia hé s6 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 cia cic mau thir nghiém.
Sau d6, gia tri ICso dugc xac dinh bang cach thay y =
50 vao phuong trinh.

Hoat tinh @rc ché enzym a-glucosidase duoc tinh theo
cong thuec:

(A chuan~Atring ) -(a tht—Aching thir)

I (%) = x 100

(Achuﬁn_Atréng)
Trong d6: A 1a @6 hap thu trung binh duoc do & budc
song 405 nm

I (%) 14 phan trim enzym a-glucosidase bi wrc ché

3 Két qua va thao luan

3.1 Dinh danh bang phuong phap giai trinh ty gen matkK
Két qua tach chiét ADN tdng s6 duoc trinh bay trong

Béang 1.
Bang 1 Két qua chiét ADN tong sb
Miu OD2602s0 | Nong do ADN (ng/uL)
Dén gai 2.016 161

Két 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 tu gen matK ciia Dén gai (809 bp):
CACTATAATAATGAGAAAGATTTCGGCATAT
ACGTCCAAATCGGTCAATAATATCAGCATCG

P
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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 ctua DG

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

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

Két qua phan tich BLAST trén GenBank ctia DG dugc
trinh bay trong Bang 2.

Scientific Name |Max Score | Total Score Quelg /()()Jover E value Per(,oigent Acc, Len | Accession
Amaranthus spinosus 1.495 1.495 100 0 100 2.509 |MG685171,1
Amaranthus spinosus | 1495 1.495 100 0 100 150.524 INC 065858,1
Amaranthus spinosus 1.495 1.495 100 0 100 150.524 |MT526784,1
Amaranthus spinosus | 1495 1.495 100 0 100 150.524 |MT526783,1
Amaranthus spinosus | 1495 1.495 100 0 100 813 KC747161,1

Két ludn: Tir két qua phan tich trinh tu gen marK cho
thidy mau DG thudc loai Amaranthus spinosus.

Hinh 4 Hinh téng quan cdy A spinosus }
A. Hinh toan cay A. spinosus; B. La; C. Cum hoa; D. Re

A. spinosus 1a cay than thao, cao (0,4-1) m hodc hon,
phan nhanh nhiéu (Hinh 4.A). Thdn tiét dién gan tron,
cd goc canh tu, mau xanh luc hodc nau do, khong cod
16ng to. Ld don, moc so le, khong ¢ 14 kém. Phién 14
nguyén va rong, hinh miii mac hodc hinh trung, kich
thude [(3-7) em x (1,5-3) cm)], géc 14 nhon, ngon 14

.
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thuong nhon hodc ti. Cudng 14 dai gan bang phién 14,
mit trén khuyét thanh hinh long mang. Néch 14 ¢6 2
gai dai (3-15) mm (Hinh 4.B). Hoa don tinh, khong
cuéng, moc thanh xim, Xép sit nhau ¢ nach 1a hoac xép
thanh thanh nhitng bong dai & dau canh. Hoa rat nho,
mau xanh luc. Hoa duc c¢6 3 14 dai hinh trung thuén
dai, hoa céi ¢6 5 14 dai (Hinh 4.C). Ré coc, dai, moc
sau dudi dat giap cd dinh than cay va hap thy chit dinh
dudng (Hinh 4.D).

Két lugn: dic diém hinh thai cua mau cady DG thu hai
tai Ninh Thuén tring khép véi nhitng mé ta vé loai 4.
spinosus [14]. Két qua giai trinh ty ADN cua cidy DG
thu hai tai tinh Ninh Thuén twong déng véi trinh tu
ADN loai Amaranthus spinosus. Pay 1a co s& tin cdy
dé khang dinh tén khoa hoc ctia déi twong nghién ciru
la  Amaranthus thuoc ho Dén
(Amaranthaceae).

3.3 Phan tich so b0 thanh ph'fm hoa hoc

Két qua khao sat so bo hoa thuc vat (Bang 3) cho thay
toan cdy DG c¢6 chit béo, acid hitu co, flavonoid; co
nhiéu carotenoid, triterpen, saponin, tanin, chat khir va
hop chit polyuronic.

spinosus L.
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Bang 3 Két qua khao sat so bo thanh phan hoa hoc DG

Nhém hop chiat | Dich chiét ether | Dich chiét con 96 % | Dich chiét nwéc
Chit béo ++ / /
Carotenoid -+ / /
Triterpen -+ -+ -+
Flavonoid — ++ —

Tanin / +4+++ —
Saponin / + -+
Acid hitu co / ++ -
Chét khir / o+ R
Hop chét polyuronic / / -+

Ghi chii: (=) Am tinh, (+) C6 it, (++) C6, (++++) C6 nhiéu, (/) Khong thue hién

Nguyén lidu ban dau 1a 500 g bot toan cdy DG duoc
ngim kiét voi ethanol 96 % thu dugc 48,63 g cao EtOH
96 %. Lay 38,63 g cao EtOH 96 % chiét tach qua nhiéu
giai doan thu duoc cac phan doan. Két thuc qua trinh
chiét thu dugc 5 cao phan doan: PE (18,53 g), CF (1,23
2), 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 véi hé dung moéi CHCl3-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 xuit hién nhiéu vét tit quang trén UV 254

va bat mau véi thude thir VS. Pay 13 céc cao tiém ning
vi ¢6 chira nhiéu hop chat.

3.5 Khéo sat hoat tinh chéng oxy hoa

Hoat tinh chng oxy hoa thé hién qua viéc chit chéng
oxy hoa cho mot nguyén tir hydrogen dé khir goc tu
do DPPH mau tim thanh DPPH-H c6 mau vang, dugc
xac dinh bang cach do quang & budc song 517 nm.
Hiéu qua chéng oxy hoa ciia cac cao chiét tir ciy DG
dugc xac dinh dya vao ty 1¢ HTCO % dugc trinh bay
tai Bang 4.

Bang 4 Két qua hoat tinh chdng oxi héa ciia mau cao chiét A. spinosus

Nong d9 Hoat tinh chong oxi héa (HTCO %)
(pg/mL) Cao TP Cao PE Cao CF Cao EA Cao BU Cao N
1024 84,72 + 43 54,73 +£2,0 89,14+ 73 89,11 +74 65,62 + 4,7 62,67 +1,0
512 51,40 + 3.8 32,80+ 14 82,15+3,0 72,01 £7,6 39,72+ 3,0 43,53 £4,1
256 31,57+93 17,16 + 6,7 68,66 £+ 6,8 | 4929+17,7 | 2291+25 30,82 +4,6
128 2228 +£10,1 | 11,84 +28 43,15+ 5,7 28,90 £ 9.9 13,19+£23 1741 £ 14
64 13,39 £ 8,3 498 £4.4 2485+10,3 | 1593+728 12,10 £ 4,8 11,71 £ 6,9
32 622+14 2,76 + 2,1 14,87 + 11,3 9,36 +2,0 5,61 £57 9,59 +5.5
16 255+ 1,0 1,45+09 8,30 +5,2 565+1,1 1,85+1)5 4,14 +3,1
Tir két qua Bang 4 cho thdy HTCO % cuia cac cao ting 126637
khi ndng do ting, ching t6 kha niang chdng oxy héa 1200.00
phu thudc vao ndng do ciia cao. O nong do 1.024 3
pug/mL cac mau cao thir nghiém déu trc ché trén 50 %; i o 771,50
mau chimg duong vitamin C e ché (90,67 + 0,2) % & % oo S
ndéng d6 100 pg/mL. §l 324,96
Duya vao phan trim trc ché va nong do thir nghiém xay " 14497
dung phuong trinh dudng cong phi tuyén logarith co 0.00 7 ] !_‘ : : 71""_’5_
dangy = aln(x) + b [19], tir d6 xac dinh gi4 trj ICs, bing T vieas T

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

Hinh 5 Két qua ICso hoat tinh chéng oxy hoa
clia cic mau thir
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Vitamin C ¢c6 HTCO % 6n dinh & ca ba l1an do, véi gia
tri ICso = 10,95 ug/mL. Két qua Hinh 3.15 cho thay cac
mau cao chiét DG mic dii khong c6 HTCO % t6t nhu
vitamin C nhung van c6 tiém ning tGc ché. Trong do
cao phan doan CF c6 tiém ning chéng oxy hoa tét nhét
v6i gid tri ICso = 144,97 pg/mL, tiép theo 1 cao phéan
doan EA (ICsp = 219,78 pg/mL) va cao TP (ICso =
324,96 pg/mL).

3.6 Khao sat hoat tinh trc ché enzym a-glucosidase

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

Enzym a-glucosidase dugc rudt non tiét ra trong quéa
trinh thay phan tinh bot, cac chét trc ché enzym nay
c6 tac dung canh tranh, lam cham qua trinh giai
phong a-D-glucose tur disaccharid va oligosaccharid.
Phuong phap th hoat tinh wc ché enzym a-
glucosidase thuc hién trén dia 96 giéng, do quang ¢
budc song 405 nm. Tu do6 xac dinh dugc hoat tinh uc
ché enzym a-glucosidase (I %) cta cac cao chiét DG
(Bang 5).

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

Nong dd Hoat tinh irc 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 58,01+0,3 | 41,95+£5,5 | 6933+£0,3 | 63,76+4,8 | 46,98+5,0 46,87 £4,7
512 4756 +0,2 | 4023 +£8,5 | 59,74+2,5 | 44,74+£2,5 | 41,59+7,1 4141 £1,2
256 22,75+1,4 | 32,18+2,6 | 50,89+2,7 | 43,14+1,6 | 31,25+1,5 38,77 £ 6,6

128 17,81 +0,2 | 31,03£52 | 40,78+1,9 | 3642+49 | 30,67+14 38,48 +4,3
64 13,04+ 1,8 | 28,74+2,6 | 3320+£3,9 | 3561+2,7 | 34,12+1,1 28,14+ 4,0
32 1321+2,4 | 20,11£2,7 | 2791+£0,6 | 3492+2,0 | 34,75+3,7 32,17+3,1

Do d6 tan kém nén mau cao TP va 2 cao phan doan PE,
CF duogc khao sat & nong d6 t6i da 1a 1.024 pg/mL; 3
cao phan doan con lai gdm EA, BU va N khdo sat & déy
nong do (32-2.048) ug/mL. Theo két qua Bang 3.4, c¢6
thé thiy & cac ndong do khao sat cao TP va 4 cao phén
doan CF, EA, BU, N déu tc ché trén 50 %. Cao PE e
ché t6i da (41,95 + 5,5) % ¢ nong d6 1024 pg/mL. Dya
vao phan trim trc ché va ndong d6 thir nghiém xay dung
phuong trinh duong cong phi tuyén logarith c6 dang y
= aln(x) + b [20], tir d6 xac dinh gia tri ICs béng cach
thay y = 50 vao duong phi tuyén (Hinh 6).

4448.83

ﬁgt'
3
<
Bp
=
“s
< 865,15
23925 364,07 303,04 254,03
e [ |
P CF EA BU N Acarbose
Miu thir

Hinh 6 Két qua ICso hoat tinh trc ché enzym a-
glucosidase ctia cac mau thir
Danh gia hé s6 théng ké ciia a va b trong phuong trinh
ho6i quy cho thay, cac hé s6 a va b trong phuong trinh
ho6i quy y = aln(x) + b ctia cao TP va cao CF ¢6 ¥ nghia
thdng ké (p < 0,05) va phép kiém Fisher cho két qua p
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< 0,05. Trong khi dé, cac hé sd b trong phuong trinh
cua cao EA, cao BU, cao N va acarbose khong c6 y
nghia thong ké. Vi vay, phuong trinh hdi quy cua cac
mau thir nghiém 1an 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 dwong acarbose c6 hoat tinh trc ché enzym
a-glucosidase voi gia tri ICso= 254,03 pg/mL. Két qua
Hinh 6 cho thay cao TP va 3 cao phan doan (cao CF,
cao EA, cao BU) c6 ICso dudi 1 000 pg/mL. Trong do
cao CF wc ché t6t nhit v6i gia tri ICso = 239,25 pg/mL,
t6t hon khi so sanh vé6i acarbose. Xép thir 2 1a cao BU
v6i ICs0 = 303,04 pug/mL x4p xi acarbose va cao EA véi
ICso = 364,07 pg/mL. Nhu vay cao CF, cao BU va cao
EA c6 tiém ning trc ché enzym a-glucosidase.

Kha ning chéng oxy hoa clia 6 miu cao chiét sap xép
theo thur ty giam dan hoat tinh nhu sau cao CF, cao EA,
cao TP, cao BU, cao N, cao PE. Trong do, cao CF (ICso
= 144,97 ng/mL) va cao EA (ICso = 219,78 pg/mL) ¢
tiém ning chéng oxy hoa manh nhat trong cic mau cao
thir nghiém. Hoat tinh chéng oxy hoa cua A. spinosus
¢6 thé do sy xuit hién cta cac hop chit nhu carotenoid,
flavonoid du ¢ dinh tinh trong phﬁn so b0 hoa thuc vat.

https://doi.org/10.55401/4kcg3g22
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Bén canh d0, cac sic t6 thuc vat chinh c6 trong A.
spinosus 1la amaranthin va isoamaranthin [21], c6 kha
ning chong oxy hoa tét hon cac hop chit phenolic [22].
Cao TP c6 hoat tinh trc ché enzym a-glucosidase yéu hon,
cao N gan nhu khong c6 hoat tinh va cao PE trc ché toi da
(41,95 + 5,5) % & ndng d6 1024 pg/mL. C6 thé do trong
cdy DG chtra it hop chat d6i v6i dung moi khong phan
cuc nhu petroleum ether. Nhu vay sy hién dién cua nhitng
chit c6 kha ning trc ché enzym a-glucosidase trong cao
chiét toan cay DG la nhiing chat c6 d6 phéan cuyc tir trung
binh dén manh. Két qua nay phu hop véi bao cao ciia
Mondal va cong su (2015) khi tim ra mdt acid béo méi cod
hoat tinh (rc ché enzym o-glucosidase manh — (14E, 18E,
22E, 26E) — methyl nonacosa-14, 18, 22, 26 tetraenoat
(ICs = 6,52 mM/mL) va f-sitosterol trong phan doan
chloroform [23].

Qua két qua thir hoat tinh chdng oxy hoa va e ché enzym
a-glucosidase d6i véi 6 mau cao chiét DG cao phan doan
CF tiém ning nhat trong viéc tiép tuc dinh hudng nghién
ctru phéan 1ap cac hop chit co tac dung diéu tri PTD. Kha

Tai liéu tham khao

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

4 Két luan

Bing phuong phap giai trinh ty gen marK, nghién ctru
d3 xac dinh duoc loai Dén gai (Amaranthus spinosus).
Cac dic diém hinh thai ctia ciy ciing duge khao sat va
tuong dong véi tai liéu tham khao. Thanh phan hoa hoc
cua cdy chua chat béo, acid hitu co, flavonoid,
carotenoid, triterpen, saponin, tanin, chat khur va hop
chat polyuronic. Bang khao sat hoat tinh chdng oxy hoa
v6i chung duong 1a vitamin C va khao sat hoat tinh rc
ché enzym a-glucosidase v6i chimg duong acarbose,
cao phan doan chloroform cé hoat tinh chong oxy hoa
(ICso = 144,97 ng/mL) va tc ché enzym a-glucosidase
(ICs0 = 239,25 pg/mL) tdt nhét.
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Antioxidant activity and a-glucosidase inhibitability of Amaranthus spinosus L. Amaranthaceae
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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 4. 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 ng/mL) and a-glucosidase enzyme
inhibition (ICsp 239.25 pg/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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