AGU International Journal of Sciences — 2025, Vol. 34 (1), 39 — 47

Tap chi Khoa hoc Quéc t& AGU

Tap chi

HAM LUQNG POLYPHENOL, KHA NANG KHANG OXI HOA VA UC CHE
ENZYME A-GLUCOSIDASE CUA MOT SO PHU PHAM NONG NGHIEP

VIET NAM

Lé Thi Ngoc Hanh', Huynh Minh Quang?, Lé Thi Chinh?,

Dboan Thi Minh Phuong?, Lé Thi Kim Anh?
1Treong Pai hoc Cong nghiép Thuc phdm Tp.HCM

Théng tin chung:

Ngay nhgn bai: 14/06/2024
Ngay nhdn két qud binh duyét:
15/11/2024

Ngay chap nhdn déang: 01/2025

Title:

Screening and evaluation of total
Polyphenol content, antioxidant
activities and Enzyme a-
Glucosidase inhibitory of some
agricultural by-products in
vietnam

Keywords:

Polyphenol, antioxidant,
enzyme a-Glucosidase,
agricultural by-product
Tar khéa:

Polyphenol, khang Oxi hda,
enzyme a-Glucosidase, phu
phdm néng nghiép

ABSTRACT

In this study, total Polyphenol content, antioxidant activities and Enzyme
a-Glucosidase inhibitory of 15 Vietnamese agricultural by-products were
screened and evaluated. The total Polyphenol content was determined
range from 0,19 — 1,59 mg/g. The Ethanolic extracts showed the less
antioxidant activities than ascorbic acid, but among them, Annona glabra
L. leaves showed the higher antioxidant activity than previous study with
I1C50=16,0 #0,5 xg/mL. For Enzyme a-Glucosidase inhibitory, among the
Ethanolic extracts, Artocarpus altilis F. leaves and Citrus maxima M.
peels showed the lowest ICs (27,83 £ 3,18 xg/mL and 29,65 + 2,01 zg/mL,
respectively).

TOM TAT

Nghién citu d@a thyc hién viéc xdc dinh tong ham lwrong Polyphenol, kha
nang khéang OXxi héa va itc ché Enzyme a-Glucosidase cia 15 mau phy
pham ndng nghiép. Két qud thu duwoc cho thay tong ham hrong Polyphenol
ciia c&C mau nam trong khodng 0,19 — 1,59 mg/g. Khd nang khdng Oxi
héa cia cac mau thdap hon chat déi chimng dwong la acid ascorbic, tuy
nhién, mau binh bét trong nghién cizu nay c6 khd nang khdng Oxi héa
(ICso= 16,0 #0,5 pg/mL) tét hon so véi nghién citu triede dé. Vé kha ning
irc ché enzyme a-Glucosidase, |4 sa ké va vé budi cho khd nang irc ché tot
nhat véi gia tri ICso lan hrot 12 27,83 + 3,18 ug/mL va 29,65 + 2,01 zg/mL.

1. GIOI THIEU

Viét Nam la mot trong nhitng nuée thude ving
nhiét d6i gié mua, diéu kién thoi tiét rat thuan loi
cho nhiéu loai cay trong phét trién, do d6, nganh
ndng nghiép lubn chiém mot ti trong rat cao
trong nén kinh té cua Viét Nam. Bén canh viéc
thu hoach va ché bién cac san pham nng nghiép,
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mot luong 16n cac phu pham néng nghiép ciing
duoc thai ra, gy tac dong rat Ion dén méi truong
séng. To chirc Nong lwong (FAO) ciing chi ra
trong qua trinh san xuat luong thyc thuc pham
trén thé gisi, khoang 1/3 phu pham néng nghiép
duoc tao ra va nha san xuét phai chiu chi phi xu
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ly cac phu pham nay (Tian, 2016). Tuy nhién,
cac phu pham trong qué trinh xur ly va ché bién
rau qua 1a mot ngudn phu gia thuc pham tu nhién
c6 gi4 tri cao vi nhiéu nghién ctu chi ra ching
chira nhiéu thanh phan c6 kha ning chéng Oxi
héa, khéang khuan, 1am chit tao mau, két dinh,
...(Gowe, 2015; Tian, 2016; Yu et al., 2014).
Polyphenols 1a cac hop chét chira nhiéu nhém
hydroxyl trong phén tir, deoc cong nhan nhu mot
nhém chat cé kha ning khang Oxi héa bén canh
kha ning wc ché Enzyme a-Glucosidase
(Balasundram et al., 2006; Liu et al., 2020; Thi
Thu Trang et al., 2022). Do d6, nhiéu nghién ciru
dugc thyc hién dé tim ra cac ngudn thuc vat chia
ham lugng Polyphenol cao, sau d6 khao st kha
ning khang Oxi héa va uc ché Enzyme a-
Glucosidase cua chung dé (ng dung vao viéc hd
tro didu tri bénh dai thao duong cling nhu bd
sung ngudn chat khang Oxi héa. Khi nghién ciru
ba loai &t khac nhau, (Liu et al., 2020) da cho
thiy hat cua cac loai 6t nay chira ham lwong
Polyphenol dang ké va c6 kha ning khang Oxi
hoa, tc ché enzyme a-Glucosidase. Tong ham
lugng Polyphenol, kha nang khang Oxi héa, uc
ché Enzyme a-Glucosidase ciia mot sé phu pham
ndng nghiép khac & Viét Nam va trén thé gioi
ciing da dwoc xac dinh. Két qua thu duoc rat kha
quan nhu nghién cuu cta (Masood et al., 2022),
(Dang et al., 2016), (De Camargo et al., 2016),
(Phan et al., 2021)... Bé phong pha hon ngudn
dir liéu vé tiém nang tan dung ngudn phu pham
ndng nghiép, trong nghién ctu nay, cac phu
pham néng nghiép dugc thu gom ngau nhién trén
dia ban Thanh phé H6 Chi Minh, Viét Nam dé

danh gia ham lugng Polyphenol, kha nang khang
Oxi hda va trc ché enzyme o-Glucosidase.

2. PHUONG PHAP NGHIEN CUU
2.1 Nguyén ligu
2.1.1. Hoa chdt, thiét bi

Ethanol (96%, Viét Nam), Folin-Ciocalteu
(Puc), acid ascobic (99%, Trung Québc), Acid
Gallic (98%, Merck), Sodium Carbonate (99%,
Trung Qudc), 1,1-diphenyl-2-picrylhydrazyl
(DPPH, 95%, Alfa Aesar, Japan), disodium
hydrogen Phosphate  dodecahydrate (99%,
Trung Qudc), Monosodium  Dihydrogen
orthoPhosphate (99%, Trung Quéc), Acarbose
(Acros Organics, Trung Qudc), p-nitrophenyl-a-
D-glucopyranoside  (p-NP-G, 99%, Acros
Organics, Switzerland), Enzyme a- Glucosidase
tu Saccharomyces cerevciae (Sigma, 100UN),
nuéc cat 2 1an. Cac hoa chat déu dat dang tinh
khiét phan tich.

Can phan tich 4 s; ta siy; bép dun; hé thong
chiét Soxhlet; hé théng dudi dung moi &p suat
kém; may khudy tir; may do pH; bé 6n nhiét; bé
siéu am; may quang phd UV-VIS.

2.1.2. Phu pham ndng nghiép

Cac phu pham néng nghiép dugc thu thap tai chg
Son ky, quan Tan Pha, Thanh phd H6 Chi Minh
(Bang 1). Cac mau sau khi thu thap dwoc loai bo
cac phan dap, hu hoic thbi, sau d6 duogc rira sach,
phoi kho, cat nho dé tang dién tich tiép xdc khi
tién hanh chiét mau cao Ethanol. Khdi lugng mdi
mau sau khi phoi kho phai nhiéu hon 100 g.

Bang 1. Thong tin cac mau phu pham ndng nghiép dwec khao sat (Pd Tat Lei, 2006)

Bo phan dwec

STT  Tén thwong goi Tén khac Tén khoa hec Khio sat
1  Bap Ngd Zeamays L. Rau
2 Binh béat Céay né Annona glabra L. L&
3 Bo - Persea americana M. Vo6
4 Buoi da xanh - Citrus maxima M. Vo
5 Cai bap - Brassica oleracea V. L& phu bén ngoai
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B§ phan dwgc

STT  Tén thwong goi Tén khac Tén khoa hec Khiio sat
6  Duahau - Citrullus lanatus T. Vo
7 Lalot NGt, 14 16p Piper sarmentosum R. L4 gia
8 Mit - Artocarpus heterophyllusL. Vo
9 Ngai ctru ;2;60 cliu, ngal Artemisia vulgaris L. L& gia
10  Nha dam L6 hoi, long tu Aloe vera (L.) Burm.f Vo
11 Quyt - Citrus reticulata B. Vo
12 Saké Céay banh mi Artocarpus altilis F. L&
13 Séau dau Sau dong Azadirachta indica A. L4 gia
14 Sau riéng - Durio L. Vo
15  Trau khdng - Piper betle L. L4 gia

2.2 Phwong phdp nghién ciru
2.2.1. Xdc dinh tong ham lrong Polyphenol

Muc tiéu cta nghién ciru la khao sat ham lugng
Polyphenol, kha niang khang Oxi hda va kha
ning wc ché enzyme a-glucosidase nham dinh
huéng tan dung ngudn hop chat ly trich duoc tir
cac phu pham néng nghiép dé tai st dung phuc
vu cho con ngudi, nén can chon loai dung moi
an toan, dé bay hoi. Do d6, Ethanol dugc chon
lam dung méi dé chiét mau. Hé thong Soxhlet
dugc st dung dé chiét miu cao Ethanol trong
nghién ctru nay. Lugng mau trong mdi lan chiét
tir 3— 10 g tly ting loai mau. Sau quéa trinh chiét,
tién hanh dudi dung mdi khoi dich chiét dudi ap
suit kém, thu dugc cao Ethanol khd. Bao quan
cao kho trong lo thay tinh & ngan mat ta lanh (&
nhiét do 4 °C).

2.2.2. Xdc dinh tong ham lirong Polyphenol

Tong ham lwgng Polyphenol trong mau duoc xac
dinh theo phuong phap Folin Ciocalteu. Mau tac
dung véi thubc thir Folin Ciocalteu dang thurong
pham, thém dung dich Sodium Carbonate 1am
mdi trudng sau khi dé trong tdi 5 phut. Tiép tuc
dé yén 30 phat trong téi va do d6 hap thu tai bugc
song 650 nM. Thuc hién qui trinh tuong tu Véi
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loat dung dich chuan Acid Gallic ¢6 nong do tir
0,25 dén 7,50 pg/mL. Mdi thi nghiém lap lai 3
lan (L& et al., 2021).

2.2.3. Xac dinh khd nang khdng Oxi hoa

Phuong phap bét gbc tue do DPPH dugc st dung
lam co s¢ dé xac dinh kha ning khang Oxi hoa
ciia mau polysaccharide thanh pham. Mau dugc
chuan bi & cac nong d6 50, 100, 200, 500, 800
pg/mL, thém thudc thir DPPH, u tdi va do do hap
thu & budc song 517 nM. Str dung acid ascorbic
lam chat ddi chimg dwong. Mdi thi nghiém lap
lai 3 1an. X4ac dinh gia tri 1Cso cia mau phan tich
dua trén cac gié tri 1% tai cac nong d6 khéc nhau
ctia mau, so sanh véi gid tri 1Cso ctia ascobic acid
(Lé etal., 2021).

Phan traim bat géc tw do DPPH duoc tinh theo
cdng thuc:

Ay — A

1% = x 100

0
Trong d6: 1%: phan tram bét goc tu do, Ai: DB
hap thu caa mau tha, Ao: DO hap thu cia miu
control.
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2.2.4. Xac dinh kha nang irc ché enzyme o-
Glucosidase

Kha ning uc ché Enzyme a-Glucosidase dwoc
xac dinh dya trén phuong phap quang phd hap
thu phan tir (Dang et al., 2014; Granados-
Guzman et al., 2017; Sanni et al., 2019; Sunil et
al., 2019; Tho et al., 2017). Mau duoc chuan bi
& cac nong do trong khoang 10 — 400 pg/mL
trong dung dich d¢ém Phosphate pH =7,0. Thém
400 pL Enzyme o-Glucosidase 0,4 U/mL, lic
déu, u tai nhiét d6 37 °C trong 5 phat. Tiép tuc
thém 100 pL dung dich chét nén p-NP-G 4 mM
va u trong 30 phut tai nhiét do 37 °C dé phan tng
xay ra. Sau khi u, thém 1500 uL Na,CO3 0,1 M
dé ngiing phan ung. Dung dich sau d6 dugc do
do6 hip thu tai budc song 401 nM. Mdi thi
nghiém lap lai 3 lan.

Phan trim tc ché Enzyme o-Glucosidase dwoc
tinh theo céng thuec:

Ag—4;

Trong d6: 1%: phan tram tc ché, Ai: D hap thu
ctia mau thir, Ag: D6 hip thu cia mau control.
Dua trén phan tram ¢ ché tai cc nong do khac
nhau ctia mau thtr, tién hanh xac dinh gia tri ICso
dé danh gid kha ning tc ché Enzyme a-
Glucosidase ciia mau thir. Thuc hién quy trinh
trong tu ddi voi chat ddi chimg duong la
acarbose.
2.2.5. Xurly sé liéu
S liéu duoc trinh bay theo gié tri trung binh +
d6 léch chuén, sir dung phan mém Excel x 1y s6
liéu dé chi ra su khac nhau vé mat théng ké véi
p < 0,05.
3. KET QUA VA THAO LUAN

3.1. Hiéu sudt thu cao Ethanol

Hiéu suit thu cao Ethanol cta cac mau khao séat
duogc trinh bay trong bang 2. Cac két qua cho
thiy hiéu suat thu cao trong khoang 9,15 —
25,38%, trong d6 hiéu suét thap nhit 1a tir mau
v6 dua hiu va cao nhat Ia tir 14 16t gia.

1% = x 100
Bénog 2. Higu suit thu cao Ethanol ciia cac mau khao sat.
STT Mau Khoi hzg; gmau s lwong cao Ethanol (g) Hiéu suit (%)
1  Biap 3,75 0,65 17,33
2 Binhbat 8,02 1,12 13,97
3 Bo 10,57 1,23 11,64
4 Buoidaxanh 10,03 1,45 14,45
5  Caibip 9,95 0,98 9,85
6  Duahau 10,17 0,93 9,15
7 Lalét 5,24 1,33 25,38
8  Mit 10,06 1,32 13,12
9  Ngaicau 5,55 1,01 18,20
10  Nha dam 9,53 0,97 10,18
11 Quyt thudng 10,02 1,97 19,66
12 Saké 5,84 1,00 17,12
13 Sau dau 10,08 1,57 15,57
14  Sauriéng 9,98 1,30 13,03
15  Trau khong 10,23 1,45 14,17
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3.2. Téng ham lwong Polyphenol

Duya vao ddy chuan cua Acid Gallic va tin hiéu
do ctia mau theo phuong phép Folin Ciocalteu,
téng ham luong Polyphenol cé trong cac mau thu
nhan dugc tir qua trinh thu cao Ethanol cé gia tri
cao nhat la 1,59 + 0,01 mg/g (mau la triu gia).
Hai mau |4 binh bét va 14 ngai cru gia cd ham
lwong Polyphenol cao thi hai (1,28 + 0,01
mg/g). Ham lugng Polyphenol thap nhat 1a cua

= 16}
=}
2
g 1,2
o>
o =
[=)) L
%gé 0,8
=1
_— 0,4 L
£
E:G
0
S @ o
EZ 85 A
= 9
a g

g
<
<
<
Z

mau vo dua hau (0,19 + 0,01 mg/g) (Hinh 1). So
sanh vai cac nghién ciru trude do (Hossain et al.,
2014; lbrahim et al., 2015; Nguyen et al., 2020;
Ruiz-Torralba et al., 2018; Shewale and Rathod,
2018) thi ham luong Polyphenol cia cdc mau
khao sat trong nghién ctru nay thap hon. Cu thé,
ham luong Polyphenol trong mau vé dua hau
thip hon 4 — 6 lan so véi nghién cau cua
(Ibrahim et al., 2015) va (Ruiz-Torralba et al.,
2018).
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Hinh 1. Ham hrong Polyphenol (mg/g) ciia cac miu khao sat

3.3. Khd ndang khdng Oxi hoa

Kha niing khang Oxi hda cua cac mau khao sat
dugc thyc hién theo phuong phap bat gbc tu do
DPPH véi acid ascorbic 1am chat di chimng
duong. Mau c6 hoat tinh cang cao thi gia tri I1Cso
s& cang thap va nguoc lai mau cé hoat tinh cang
thap thi gié tri 1Cs cang cao. Hinh 2 cho thay céc
mau la gia ciia binh bat, ngai ciru, sau dau va trau
c6 gi tri ICso trong khoang 13 — 20 ug/mL, thap
hon cac mau con lai, ching to cac mau nay co
kha niang khang Oxi hoéa cao hon, tuy nhién so
vé6i chat dbi ching duong 1 acid ascorbic (9,0 +
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0,4 pg/mL) thi kha nang khang Oxi hda van con
thap. Két qua nay cd sy tuong doéng voi nghién
ctru vé mau ré sau dau cua (Hossain et al., 2014).
Mau binh bat trong nghién ciru nay (ICso = 16,0
+0,5 pg/mL) c6 kha ning khang Oxi héa tot hon
so vai trong nghién ctru cia (Duy et al., 2020)
(ICso= 19,7 + 0,5 ug/mL). Tuy nhién, cao chiét
Ethanol caa ngai cuu trong nghién ciu nay (ICso
= 16,2 + 0,4 png/mL) c6 kha niang khang Oxi hoa
thip hon so véi cao chiét nuéc (ICso = 11,4
pg/mL) cua (Temraz and El-Tantawy, 2008).
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Hinh 2. Kha ning khang Oxi hoa ciia cac mau khao sat

3.4. Khd nding rrc ché enzyme a-Glucosidase

Hinh 3 trinh bay kha ning tc ché enzyme o-

glucosidase (ICso) ciia cAc mau khao sét va chit
d6i chung duong acarbose.
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Hinh 3. Kha ning wc ché Enzyme o-Glucosidase cia cac miu khao sét

Két qua cho thdy cac mau khao sat déu c6 ICso
thip hon acarbose, chiing té cac phu phdm néng
nghiép trong nghién ciru ndy ¢6 tiém nang rat I6n
trong viéc hd tro diéu tri bénh dai thao duong do
gia tri ICso cang thap thi kha niang tc ché s& cang
cao. Trong d0, 14 sa ké va vo budi cho kha nang
{rc ché Enzyme a-Glucosidase tt nhat véi gia tri
ICs lan luot 12 27,83 + 3,18 ug/mL va 29,65 *
2,01 ug/mL. Trong nghién ctu caa (Nair et al.,
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2013), cao chiét mEthanol cua la sa ké c6 gié tri
ICso = 129,85 + 10,29 pg/mL cao hon rat nhiéu
S0 V6i cao chiét Ethanol trong nghién ctu nay.
Diéu nay cho thiy cao chiét Ethanol tir I4 sa ké
¢6 kha ning tc ché Enzyme o-Glucosidase t6t
hon. Mat khéc, cao chiét Ethanol 16p vé xanh
bén ngoai va I6p vo tring bén trong cua budi
trong nghién cau cua (Ha et al., 2022) cho két
qua ICso lan luot 14 80 pug/mL va 120 ug/mL. Cac
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két qua nay déu cao hon rat nhiéu so véi gia tri
ICso cua cao chiét Ethanol (bao gém ca 1op vo
xanh va vo trang) ciia budi trong nghién ctu nay.
Diéu nay c6 thé duoc giai thich 1a do céc tac
dong tuong hd cua cac thanh phan khac nhau
trong 16p vo xanh va vo tring tao nén kha ning
trc ché Enzyme a-Glucosidase tét hon so v&i céc
thanh phan trong tirng loai vo.

3.5. Méi twong quan giitra tong ham lwong
Polyphenol véi khd nang khdang Oxi hda
vd khd ndng irc ché Enzyme a-
Glucosidase

Hinh 1 — 3 cho thay cac mau c6 tong ham luong
Polyphenol cao déu cho kha ning khang Oxi hda
va kha ning trc ché Enzyme a-Glucosidase tét.
Cu thé, mau 4 triu gia c6 tong ham luong
Polyphenol cao nhat 1,59 + 0,01 mg/g thi gié tri
ICso (bat gbc tw do DPPH) = 13,0 + 1,0 pg/mL
va ICs (trc ché enzyme o-Glucosidase) = 44,59
+ 0,66 pg/mL. Tuy ring kha ning Gc ché
Enzyme a-Glucosidase ciia mau 4 trau gia thip
hon mau |4 sa ké va vo buai trong nghién ctu
nay, nhung van cao hon rat nhiéu khi so sanh véi
chat ddi chung duong 14 acarbose (ICso = 298 +
14 pg/mL). Méi tuong quan nay ciing da dugc
chitng minh qua cac nghién cuu cta (Thi Thu
Trang et al., 2022; Tho et al., 2017).

4. KET LUAN VA KHUYEN NGHI

Céc két qua cua nghién ciru d cung cap thém di
lieu cho viéc xac dinh tong ham luwong
Polyphenol trong cac phu pham ndng nghiép va
cho thay tiém ning cta chang trong viéc khang
Oxi hoa va tic ché enzyme a-Glucosidase. Cac
mau c¢6 ham luong Polyphenol cao déu c6 kha
ning khang Oxi héa tét va kha ning tc ché
Enzyme o-Glucosidase tét hon chat ddi chung
duong acarbose trong khao sat. Nghién cuu la
budc khai dau cho viéc tan dung cac phu pham
ndng nghiép trong cac san pham nhu my pham,
thuc pham trong cac nghién ciru tiép theo.
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Nhom tac gia xin gui loi cam on dén Truong Dai
hoc Cong nghiép Thuc pham Thanh phé H6 Chi
Minh di hd tro kinh phi cho nghién ctu nay.
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