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Tom tat

San pham thuy phan protein dau nanh tinh ché dang duoc quan tam do c6 thé nang cao
hoat tinh sinh hoc va cai thién kha nang khé tiéu héa ciia san phiam chua dugc thity phan.
Trong bai béo nay, khao sat kha ning thuy phan protein dau nanh tinh ché cua dich chiét
tu nhién, ddng thoi danh gia hoat tinh khang oxi h6a va 1am lanh tén thuong trén nguyén
bao soi ciia san pham thay phan. Ging dugc chon lam ngudn nguyén liéu cho nghién
ctu vi dich chiét girng chira nhiéu enzyme thay phan protein. Két qua nghién ciru cho
thay sy thity phan protein dau nanh tinh ché phu thugc nong do, thoi gian va nhiét do xu
Ii. Céc san pham protein dau nanh tinh ché sau thiy phan c6 kha niang khir gbc tu do cao
hon tir (7-31) % va thu hep dién tich vét thuong trén nguyén bao soi hon 2 1an so véi
protein dau nanh tinh ché chua thuy phan. Két qua nay tao co s¢ cho nhitng nghién ciru
sau hon vé hoat tinh sinh hoc va kha ning ng dung caa cac san pham thay phan vao
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1 Pat van dé

Protein dau nanh tinh ché (soy protein isolate - SPI)
chtra dén hon 90 % ham luong protein, dugc st dung
trong cong nghiép thuc pham nhu cac san pham sita bot
cho tré em, dd udng dinh dudng va thanh dinh dudng
[1]. Tuy nhién, protein tir dau nanh co ty 1€ tiéu hoa
thip hon so véi protein dong vat, diéu ndy han ché ung
dung cua ché pham chia protein ddu nanh [2]. Phuong
phép thay phan SPI bang enzyme nham tao cac doan
peptide kich thuéc ngan dang dugc nhiéu nha nghién
ctru quan tam. Phuong phap nay khong nhirng cai thién
kha nang hip thu ma con tao cac peptide c6 hoat tinh
sinh hoc t6t hon so voi SPI chua duoc thily phan. San
pham SPI thuy phan bang flavourzyme cé kha ning wc
ché hoat dong cua  glycerol-3-phosphate
dehydrogenase, do d6 1am giam su tich tu lipid dan dén
ngan chan biét hoa té bao 3T3-L1 cao hon SPI chua
thity phan [3]. Két qua nay cho thay tiém ning cua san
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pham SPI thuy phéan trong ngan nglra cac bénh lién
quan dén tang lipid va béo phi.

Tuy nhién, da phan céc protease thuy phan SPI déu la
enzyme tinh ché nhu flavourzyme, corolase, papain
hoac bromelain [3,4]. Viéc su dung dich chiét ty nhién
tir thyc vat trong thity phan SPI van chua duoc nghién
ctru ki ludng. Nghién ctru trude day da tién hanh thu
nghiém dich chiét tir du du va dira dé thay phan SPI.
Két qua cho thay muc do thuy phan khi s dung cac
dich chiét ty nhién nay twong d6i cao, cac peptide duroc
giai phong dudi 800 Da va san pham thay phan khéng
c6 vi ding [4]. Tuy chwa dé cap dén hoat tinh sinh hoc
ctia cac san pham thay phan SPI nhung nghién ctiu cho
thdy tiém ning Gng dung va phat trién dich chiét thyc
vat dé thiy phan SPI, nham mang lai nhitng san pham
c6 gia tri cao.

Gurng (Zingiber officinale Rosc.) dugc trong nhiéu noi
trén thé gigi va day 1a mot nguon dich chiét chira enzyme



Tap chi Khoa hoc & Céng nghé tip 5, s8 3

thily phan protein tiém ning, trong d6 c6 zingibain da
duoc nghién cau ki ludng [5]. Tuy nhién, chua co6 bao
céo vé viéc sir dung dich chiét girg (DCG) dé thiry phan
SPI nham tao san pham cd hoat tinh sinh hoc. Do vay,
cac diéu kién thay phan SPI bing DCG di duoc tién
hanh khao sat & cac nong do dich chiét, nhiét do, thoi
gian khéac nhau. San pham thuy phan SPI bang protease
tir DCG s& duoc kiém tra kha ning khang oxi héa in vitro
va lam lanh vét thuong trén nguyén bao sgi & nguoi.

2 Nguyeén liéu va phuong phap nghién ctru

2.1 Nguyén li¢u nghién ctu

SPI dugc mua tir Cong ty Shiv Health Foods LLP (An
D9). Gimng tuoi mua & cho truyén théng c6 ngudn goc
tor Viét Nam.

Nguyén bao soi nguoi (fibroblast) trong thi nghiém
lam lanh vét thuong duoc cung cap boi Phong thi
nghiém Kinghé m6 va Vat liéu Y sinh, Truong Dai hoc
Khoa hoc Ty nhién, Pai hoc Quéc gia TP. HCM.

2.2 Khao sat diéu kién thay phan SP1 bang DCG

Dich chiét tir cu girng duoc thu nhan biang may ép. Phan
dich chiét sau d6 duoc li tam & 6.000 vong/phut trong
10 phdt ¢ 10 °C. SPI 2 % duoc thay phan voi DCG 6
cac nong do (2,5; 5; 10 va 20) % (thé tich/thé tich, viv)
(ndng d6 cudi cuing trong hdn hop) trong thai gian (1,
2 va 4) gio, ¢ nhiét do phan tng 25 °C va 60 °C. Sau
thoi gian thiy phan, protease trong gung bi bat hoat ¢
nhiét d6 90 °C trong 15 phut. Tiép d6, miu duoc ly thm
& 8.000 vong/phut trong 10 phut dé thu nhan phan dich
ndi chira protein tan. Két qua khao sat sy phan cit SPI
tai cac diéu kién khao sat duoc kiém tra thong qua dién
di protein SDS-PAGE (sodium dodecyl-sulfate
polyacrylamide gel electrophoresis). Gel dugc nhudém
bang thuéc nhuém Coomassi brilliant blue va duoc
quét hinh bang méy quét (LaserJet Pro MFP M125a,
Korea).

2.3 Khao sét hoat tinh khang oxy héa

Hoat tinh khang oxi hoa dugc tién hanh bang thir nghiém
str dung ABTS (2,2'-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt) (Sigma Aldrich,
Germany) nham xéac dinh hoat tinh khir géc tuy do
ABTS™ cua cac san pham SPI thily phan biang DCG.
Thtr nghiém st dung ABTS duoc thuc hién twong tu nhu
& trude day [6]. Trong nghién ciru nay, hoat tinh khang
oxi hda cua cac san pham SPI thiy phan bing DCG &
cac nong do (2,5; 5; 10 va 20) %, & 60 °C trong 4 gid
duoc tinh toan so véi mau SPI chira DCG vé6i nong do

tuong rng. Hoat tinh khang oxi hoa cua cac mau thi
nghiém duoc do bang 6 hap phu ciia mau & budc song
734 nm (may do quang phd Genway, USA). Ti ¢ irc ché
goc tu do ABTS™ ciia cac mau thi nghiém duoc tinh toén
theo cdng thirc sau:

1 (%) = [1 - (A2 — As)/Ad] x 100
Trong do,
I: Ti 18 irc ché e ché (% gbe tw do ABTS™)
Ay: Gia tri mat d6 quang ¢ budc song 734 nm cua doi
chting am (chi chira ABTS™)
A;: Gia tri mat do quang & budc song 734 nm ctia mau
thtr sau phan Ging véi ABTS™
Asz: Gia trj mat d6 quang & bude séng 734 nm cia doi
ching trang (mAu thir nghiém khong chira ABTS™)
2.4 Hoat tinh 1am lanh vét thwong in vitro
Phuong phap xac dinh hoat tinh 1am lanh vét thuong
trén mé hinh nguyén bao sgi (fibroblast) cua cac san
pham thity phan SP1 bang DCG duoc tién hanh twong
ty nhur & bao cao trude d6 vai mot s6 thay doi nho [7].
Cu thé, sau khi tao ra vét thuong bang tip 10 pL, moi
truong cii duoc thay thé bang méi trudng Dulbecco’s
Modified Eagle Medium high glucose (DMEM high
glucose) (Cytiva, USA) chita 5 % (v/v) cac mau thi
nghiém bao gém SPI 2 %, cac mau DCG ¢ nong d6 (2,5
va 5) % va cac mau SPI thity phan bang DCG nong do
(2,5 va 5) % & 60 °C trong 4 gio. Bdi ching 1a nguyén
bao soi dugc nudi trong moi truong DMEM high
glucose va nudc Véi ti 18 5 % (v/v). Hinh anh vét thuong
dugc quan sat trén kinh hién vi (Euromex, Netherlands)
sau (0, 12 va 24) gio. Ti 1& 1am lanh vét thuong duoc
tién hanh twong tu nhu bao co trude day [7].

3 Két qua va thao luan

3.1 Kha ning thity phan SPI ciia DCG & cac diéu kién
nong do dich chiét, thoi gian va nhiét do khac nhau

Dé tim ra diéu kién thay phan thich hop cho nhiing thi
nghiém tiép theo, nghién ctru tién hanh khao sat kha
nang thuy phan SPI bing DCG & cé4c nong do (2,5; 5:
10 va 20) % (v/v), tai c&c khoang thoi gian (1, 2 va 4)
gio ¢ nhiét do 25 °C (nhiét do phong) va 60 °C (nhiét
d6 tdi wru cho hoat dong ciia mot sb protease). Két qua
dién di coa thir nghiém danh gia anh huéng cua ndng
do dich chiét, nhiét do, thoi gian I1&n su thuy phan SPI
bing DCG cho thay & 25 °C, anh huong cia nong do
DCG Ién qua trinh thay phan SPI thé hién rd rang o
nong do 20 % so Vi cac ndong do khac. O nong do
20 %, SP1 bi phan cét gan nhu hoan toan thanh cac doan
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¢6 kich thudc nho. Kha nang thiy phan SPI twong tu &
cac nong do (2,5; 5 va 10) % va kém hon so véi nong
d6 20 %. Thoi gian khéng anh hudng nhiéu toi sy thuy
phan SPI bang DCG, su sai khac vé kha nang thity phan
SPI chi quan sat dugc ¢ mic 4 gio so vai (1, 2) gio vai
ndng d6 dich chiét 20 % (Hinh 1A).

Dé tim ra diéu kién thuy phan thich hop cho nhirng thi
nghiém tiép theo, nghién cau tién hanh khao sat kha
ning thiy phan SPI bang DCG ¢ c4c nong d6 (2,5; 5;
10 va 20) % (v/v), tai cac khoang thoi gian (1, 2 va 4)
gio ¢ nhiét do 25 °C (nhiét do phong) va 60 °C (nhiét
d6 t6i wu cho hoat ddng ciia mot s protease). Két qua
dién di cua thir nghiém danh gia anh huong cua nong
do dich chiét, nhiét 46, thoi gian 18n sy thiy phan SPI
bing DCG cho thiy & 25 °C, anh huéng cia nong do
DCG Ién qua trinh thay phan SPI thé hién rd rang ¢
nong d6 20 % so véi cac ndng do khac. O nong do 20
%, hai protein phé bién c6 kich thudc I6n trong SPI
(tai vi tri (72-95) kDa va (34-43) kDa) bi phan cét gan
nhu hoan toan. Kha nang thuy phan SPI tuong ty &
cac nong do (2,5; 5 va 10) % va kém hon so véi nong
d6 20 %. Thoi gian khéng anh huang nhiéu toi sy thay
phan SPI biang DCG, su sai khac vé kha ning thay
phan SPI chi quan sat dugc & mic 4 gio so vai (1 va
2) gio voi ndng do dich chiét 20 % (Hinh 1A).

Khi tang nhiét do 1én 60 °C, SPI bi thuy phan manh
hon, su sai khac dwoc quan sét rd nhat & ndng do 10 %
va 20 % trong cac diéu kién thoi gian duoc khao sét.
Két qua nghién ctiru ndy pha hop vai du doan protease
c6 trong DCG hoat dong t6t hon & nhiét do 60 °C va
phu hop vé6i céc két qua nghién ciu trude day vé
zingibain tach tir ging hoat dong téi wu khoang
(50-60) °C [8]. Kha nang thuy phan SPI giam dan khi
nong do6 DCG giam tir 20 % xubng (10; 5 va 2,5) %
(Hinh 1B). Ngoai ra, mac do thuy phan SPI thay doi
khi tang thoi gian xu Ii 18n 4 gio voi nong do DCG sir
dung 1a (10 va 20) %. Nhu vay, cac yéu té nong do
DCG, thoi gian va nhiét 6 xu |i déu anh huong toi su
thiy phan SPI1 & cac muc do khac nhau. Do SPI bi thiy
phan khéc nhau voi cac nong do dich chiét khao sat &
nhiét do 60 °C va thoi gian xu Ii 4 gio nén cac diéu kién
nhiét d6 va thoi gian xir li nay sé duoc str dung cho cac
thi nghiém tiép theo.
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Hinh 1 Kha ning thily phan SPI cia DCG ¢ cac diéu
kién nong d6 dich chiét, nhiét o va thgyi gian xir li khac
nhau. SPI dugc xu li véi DCG ¢ cc nong do (2,5; 5; 10
va 20) % tai nhist do 25 °C (A) va 60 °C (B) trong thoi
gian (1, 2 va 4) gio.
3.2 Kha nang khir goc ty do ABTS'* cua san pham SPI
thiry phan bang DCG
Nghién ctru trude day cho thiy san pham SPI bj thity
phéan thuong cé hoat tinh khéng oxi héa cao hon san
pham chua bi thiy phan [9]. Piéu nay c6 thé la do mot
s6 amino acid c6 tinh khéang oxi héa nhu histidine,
methionine, tryptophan, tyrosine cysteine, lysine va
arginine bi gidu trong cau tric khdng gian cua protein
s& 16 ra ngoai khi protein bi phan cit thanh céc
polypeptide hodc peptide c¢6 kich thudc nho. Vi vay,
nghién ciru ciing tién hanh danh gia kha nang khang oxi
hoa cua san pham SPI thuy phan bang dich chiét girng.
Két qua cho thay kha nang khir gc tw do ABTS™ cua
SPI déu thap hon so vé6i san pham SPI thay phan bang
DCG ¢ cac nong d6 (2,5; 5; 10 va 20) % sau 4 gio thiry
phan ¢ nhiét @ 60 °C (Bang 1). Su ting cuong kha
ning khir goc tw do ABTS™ cua san pham SPI thuy
phan c6 thé do cac polypeptide/peptide tao ra c6 hoat
tinh khang oxi héa manh hon so véi SPI ban dau. Két
qua nay s& tao co so cho cac nghién ctu tiép theo trén
mo hinh in vivo.
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Bang 1 Kha ning khir goc tu do ABTS™ ciia san pham SPI dugc thiy phan bang dich chiét gung.

DCG (%) 2,5 5 10 20
SPI 51,62 + 2,83 2841 + 1,24 1418+0,49 | 5,1620,36
SPI sau thily phan 76,01 £2,357 | 5949+807" | 31,01 +1,73" | 12,36 £2,77°

Su sai khéac thng ké giira cac mau SPI va girng so vai SPI dwoc thuy phan bang DCG & cting mot nong do dwoc kiém tra bang
phép thi t-test, trong do *: p<0,05, **: p < 0,01, ***: p <0,001.

3.3 Kha ning lam lanh vét thuong trén nguyén bao soi
& ngudi cua san pham SPI thiy phan bang DCG

Bio cdo trude day cho thiy peptide c6 thé co hoat tinh
lam lanh vét thuong [10]. Do d6, nghién ctru tién hanh
thir nghiém danh gia kha nang cua san pham SPI thuy
phan bang DCG trong lam lanh vét thuong trén mé hinh
nguyén bao soi & nguoi. DCG & nong do (10 va 20) %
trc ché sy phat trién cua té bao nén ndng do dich chiét
(2,5 va 5) % duogc sir dung trong thi nghiém. Trén mo
hinh nguyén bao soi ngudi, d6 rong vét thuong & mau
xu li bang SPI va DCG & nong dd 2,5 % tuong tu SO
v6i mau ddi ching (nuéc) sau (12 va 24) gio. Két qua
nay cho thay SP1 va DCG 2,5 % khdng c6 kha ning
lam lanh vét thuong trén nguyén bao soi. O mau doi
chung, vét thuong duoc thu hep mot phan sau 24 gid
trong khi d6 & DCG ndng do 5 %, vét thuong khong

A

Dich chiét girng (%) 0 0 25 5
SPI(2%)

0 gio y £ o

12 gio

Theoi gian xu ly

24 gio :

thu hep lai sau 24 gio. Diéu nay chirng to ndng d6 DCG
5 % lam giam kha ning lam lanh vét thuong trén mo
hinh nguyén bao soi. Khi bo sung san pham SPI duoc
thay phan bang DCG ndng d6 (2,5 va 5) % vao té bao,
d6 rong vét thuong duoc thu hep hon rat nhiéu so véi
mau dbi ching, SP1 va DCG & ndng do tuong ng sau
(12 va 24) gio (Hinh 2). Két qua nay cho thiy kha ning
lam lanh vét thuong cua SPI duoc ting cuong khi SPI
bi thuy phan bang DCG & néng do (2,5 va 5) %. Diéu
nay c6 thé 1a do san phdm SPI thuy phan cé chira cac
peptide c¢d hoat tinh 1am lanh vét thuong trén nguyén
bao sgi. Can ¢ cac nghién ciru sau hon vé kha ning
lam lanh vét thwong cua san pham SPI thay phan bang
DCG trén mé hinh in vivo va cac peptide trong san
pham thuy phan thé hién hoat tinh nay.

25 5
1009 SPI
B Gumg
804 EE SPI sau thuy phan

60+

404 12 gid
——

11 1é khép vet thwong (%)

204

0
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Hinh 2 Kha ning lam lanh vét thuong trén mo hinh nguyén bao sgi ngudi cua SP1, DCG va SPI thily phan biang DCG. (A)
Hinh anh vét thuong tai cac thoi diém (0, 12 va 24) gio trén md hinh nguyén bao soi ngudi sau khi duoc xi 1i véi SPI, DCG
(2,5 va5) % va SPI thay phan bang DCG (2,5 va 5) % tai nhiét do 60 °C trong thoi gian 4 gio. (B) Ti Ié khép vét thuong
(%) tai cAc thoi diém (12 va 24) gio cua SPI, DCG va SPI thay phan bing DCG.

4 Két luan

Nghién ctru cho thiy DCG c6 kha nang thiy phan SPI
va su thity phan phu thudc vao nong d6 dich chiét, thoi
gian va nhiét do xu li. Bong thoi, san pham SPI thuy
phan c6 hoat tinh khang oxi hoa va lam lanh vét thuong
trén mo hinh nguyén bao soi tot hon so vé&i ca SPI chua
thay phan va DCG. Két qua cua nghién ciru di tim ra
diéu kién thiry phan thich hop dé tao san pham SPI thay
phan bang DCG c6 hoat tinh khéng oxi hda va 1am lanh

vét thuong in vitro cao. Két qua nay sé tao co sé cho
nhitng nghién ctu tiép theo vé tach chiét cac peptide c6
hoat tinh sinh hoc tao ra tir sy thity phan SPI biang DCG
cling nhu tng dung san xuat d6 udng SPI thity phan c6
hoat tinh sinh hoc dugc tang cuong.

Loi cdm on

Nghién ctru duoc tai tro bai Quy phat trién Khoa hoc
va Cong nghé — Pai hoc Nguyén Tat Thanh, ma d¢ tai
2022.01.133/Hb-KHCN.
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A study to evaluate soy protein isolate hydrolysis by ginger extract and bioactivites

of the hydrolysate
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Abstract Hydrolysates from soybean protein isolate (SPI) have attracted great attention due to the enhancement
of digestion and biological activities. Here, our study investigated the hydrolysis of SPI by ginger extract since
ginger root provides a potent protease souce. The in vitro antioxidant and wound-healing activities of the
hydrolysate was also evaluated in the study. Our data showed that the hydrolysis levels were influenced by the
concentrations of ginger extract, temperature and time duration. The highest level of SPI hydrolysis was achieved
upon the treatment with 20 % of ginger extract for 4 hours at 60 °C. The SPI hydrolysates produced by ginger
extracts at the concentrations of (2.5, 5, 10 and 20) % exhibited the ability to scavenge free radicals (7-31) % higher
than raw SPI. In addition, wound recovery in the human fibroblast model was improved more than 2 folds upon
the treatment with SPI hydrolyzed by ginger extracts at the concentration of (2.5 and 5) %. These results suggest
further studies on the bioactivities and the application of SPI hydrolysate produced by ginger extract.

Keywords ginger, antioxidant, wound healing, soy protein isolate, hydrolysis
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