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NGHIEN CU*U ANH HUO'NG CUA NONG PO ENZYME,
THO'1 GIAN PHAN 'NG PEN M(*C PO THUY PHAN PROTEIN VA
TINH KHANG OXY HOA CUA SO’A PAU NANH (Glycine max. L. Merr.)
SU’ DUNG Bacillus PROTEASE

Chu Thi My Duyén?, Nguyén Tw Tan?, V6 Thi Bich Thay?, Bui Xuan Péngl*

Té6m tat: Pau nanh 12 ngudn protein va peptide rit quan trong cho hoat dong cia
con ngwdi va vat nudi. Thiy phén protein dau nanh c6 thé lam gia ting dic tinh
tot va cai thién gia tri dinh dwdng trong san pham sita ddu nanh. Mic do thay
phan (DH, %) phu hop dé tao ra san phdm c6 gia tri sinh hoc cao thwdong nam
trong khoang tir 1,0-39,5%. Nghién ctru nay da xac dinh dwgc diéu kién téi wu dé
thu dwoc dich dam thiy phan protein ddu nanh (SPH) véi DH = 31,6% la nong do
[E] = 15 Ul/g va thoi gian phan &ng - 60 phut khi phan &rng thuy phan dwoc thuc
hién & pHop, top cia Bacillus protease. Nghién ctru cling chi ra rang, sin ph4m SPH
thu dwoc cé tinh khang oxy héa thé hién & kha nang loai bd gdc 2,2-diphenyl-1-
picrylhydrazyl (DPPH).

Twr khéa: Bacillus protease, dich dam ddu nanh thiy phan (SPH), m&c dd thuy
phan (DH), protein ddu nanh, sw thay phan, tinh khang oxy hoa.

1. MO PAU

Sita dau nanh (soybean milk - SM) 1a mét trong nhitng thirc uéng phé bién ¢ Viét
Nam. Bau nanh c6 ham lugng protein tir 38-47%, lipid tur 18-22%, carbohydrate tir 36-
40%. Lipid dau nanh chtra cac loai acid béo khong no nhu acid oleic tir 30-35%, acid
linoleic tir 45-55%,... ¢d lgi cho suc khoe nguoi dung (Nguyén Van Manh va nnk., 2016).
Cong ty Sita dau nanh Viét Nam (Vinasoy) la cong ty san Xuat sira ¢au nanh 16n nhat Viét
Nam véi 05 nha may dé dap tng nhu cau trong nudc, riéng nha may & Quang Ngai san
XUat v6i ning suat 5 triéu L/ndm. Vi thé, viéc nghién ctru nang cao gid trj sita dau nanh 1a
van dé c6 tinh thoi su. Thyc pham va @ udng chtra cac peptide c6 hoat tinh sinh hoc
(biactive peptide - BP) 14 trao luu mai trong cdng nghé sinh hoc thuc pham duoc nhiéu
nha khoa hoc quan tdm. Mic du mét s6 BP ton tai tu do trong ngudn tu nhién va phan Ion
BP duoc biét dén dugc ma hda trong cau trdc protein, ching dugc giai phong boi cac qua
trinh enzyme (Moller et al., 2008). Mot s6 BP da duoc diéu ché bang phuong phap hoa
hoc. BP dong vai trd quan trong d6i vai sic khoe con ngudi nhd cac anh huong tich cuc
nhu: kha ning khang khuan, diéu hoa mién dich, chdng oxy hoa, ldo hoa, ung thu,...
(Moller et al., 2008). Nhiéu nghién ctu ciing chi ra rang cac BP ¢6 nhiéu hon trong sita
dong vat va dau nanh (Messina, 2000; Fedotova, 2016). Trung binh, dau nanh c6 chaa
40% protein, gom nhiéu loai protein (tong cong 1411 protein). Véi ham luong protein doi
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dao, c6 thé dung dé ché tao ra cac BP (Messina, 2000). Cac nha khoa hoc ciing chi ra rang,
cac BP la nhitng doan peptide c6 khdi lwong phan tir 50 kDa, thuong chira 3-20 axit amin
(Dominic, 2015). Pay chinh 1a c4ch tiép can caa nghién ciu nay dé tao ra cac BP bing
phuong phap enzyme thuy phan.

2.NGUYEN LIEU VA PHUO'NG PHAP NGHIEN CUO’U
2.1.Nguyén liéu
- Pau nanh (Glycine max. L. Merr.) duoc thu mua tai Buén Mé Thudt (Pak Lik).

- Enzyme protease dugc thu nhan tir vi khuan Bacillus subtilis, hoat dong téi thich &
top=50 °C va pHop = 7,5-8,5. Vi khuan B. subtilis dugc phan 1ap, bao quan va luu trit tai
Phong thi nghiém Cong nghé sinh hoc - Truong Pai hoc Bach khoa - PH Pa Nang.
B. subtilis 1a truc khuan Gram (+) va khong gay bénh (D& Thi Bich Thuy, Tran Thi X8,
2006).

2.2. Phwong phap nghién ciru
2.2.1. Ché tao madu siva ddu nanh

Mau sita dau nanh duoc tao ra theo phuong phap cua Avrijit (2020) nhu sau: 50 g
dau nanh kho dugc rira sach, sau d6 ngam trong 01 L nudc trong 24 h & nhiét d6 phong
(~25 °C). Sau khi ngdm can dé rdo nudc. Dé tao mau sita dau nanh, nghién dau nanh da
ngam vaéi 1000 mL nude da khir ion hoa, pH 7,0 trong may xay trong 10 phat. Sau khi
xay, sita duoc loc qua vai loc dé loai bo ba, tién hang xac dinh Nrota, Naa trong sita dau
nanh thu dugc. Ham lugng protein trong trong sira la 5,6+0,18 g/L. Mau sira dugc bao
quan trong lo thay tinh ¢ nap day trong ta lanh & nhiét do 5 °C phuc vu nghién cau.

2.2.2. Cac phwong phap vi sinh

Trong nghién cau nay, nhém nghién ciru st dung chung B. subtilis dugc phéan lap
boi B Thi Bich Thity va Tran Thi X6 (2004), cho nén céc k¥ thuat phén tich vi sinh dugc
sir dung twong tu nhu trong cac nghién ctitu cua nhém tac gia nay dé dam bao do6 chinh
xéc, cu thé: Phirong phdp nhuém Gram (Hucker cai tién) dugc &p dung dé quan sét hinh
thai khuan lac sau khi nhuom:; Buong cong sinh truong cua B. subtilis trong mdi truong
dic hiéu bang phuong phap gian tiép dém khuan lac bang phuong phap do mat d¢ quang
OD ¢ 600 nm, phuong phap nay dua trén sy tuong quan tuyén tinh gitra ODeoo Va log
(N/ml); Kha nang sinh tong hop enzyme protease cua B. subtilis dugc danh gia bang ky
thuét nudi cay chim diém trén dia thach (phuong phéap duc 13). Vi khuan duoc nuoi cay
trong ti 4m 37 °C trong vong 24 h, khuan lac hinh thanh, enzyme protease dugc tong hop
tiét ra ngoai moi truong sé thuy phan casein va tao thanh vong thay phan xung quanh
khuan lac. Bé quan sat rd vong thity phan, st dung thuéc nhuém Amindo - Black, dwa vao
viéc co xuat hién vong thay phan ta cé thé xac dinh hoat tinh sinh enzyme protease.

2.2.3. Thu nhdn enzyme protease thé tir vi khudn Bacillus subtilis

Vi khuén B. subtilis dugc hoat hoa trén dia thach Petri va kiém tra khuan lac, hinh
thai vi khuan dé dam bao giong goc B. subtilis khdng bi nhiem céc vi khuan khac, sau do
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glong gbc duoc nudi trong 6ng nghiém. Nhan sinh khéi trong méi trudng long (200 mL)
dé thu nhan enzyme. Moi trudng dinh dudng gom cao thit 0,3%; pepton 1,0%; cao nam
1,0%; casein 0,05%; NaCl 0,5%. Ty & cdy giéng vao méi trudng nudi cy 1a 10%. Nudi
céy vi khuan & 35 °C, trén may lic vai tée do 120 vong/phdt, thoi gian nudi cay 1a 14,0
gio. Sau khi nudi ciy ly tam 6000 vong/phut, 10 phut, & 4 °C dé thu nhan dich enzyme tho
va loai bo sinh khdi. Tién hanh xac dinh hoat tinh enzyme protease trong dich chiét
enzyme thd theo phuong phap Anson cai tién (B Thi Bich Thuy, Tran Thi X8, 2006).

2.2.4. B6 tri thi nghiém thiiy phdn dé tao BP trong sira ddu nanh

- X4c dinh ndng d6 enzyme thich hop: 1000 mL sira dau nanh nguyén liéu duoc diéu
chinh pH dén 7,5-8,0 biang NaOH, sau d6 duoc chia vao 5 binh tam giac loai 250 mL, mdi
binh 100 mL sita dau nanh. B6 sung thém enzyme protease di thu nhan dugc theo cac
nong do khac nhau, ti 1& enzyme: sira d¢au nanh duoc tinh theo Ul/g véi cac mirc 5 Ul/g,
10 Ul/g, 15 Ul/g, 20 Ul/g, 25 Ul/g. Qua trinh thily phan duogc tién hanh ¢ 50 °C va trong
20 phut. Sau qué trinh thay phan, bat hoat enzyme ¢ nhiét do 85-90 °C trong vong 10 phut
(D6 Thi Bich Thuy va Tran Thi X6, 2006; Bui Xuan Pong va nnk., 2018). Sau dé, dé
ngudi va dem dich di phan tich ham luong nito axit amin va xac dinh mac d6 thuy phéan
(DH). Tir d6 lwa chon ndng d6 enzyme va thai gian thiy phan thich hop dé tao ra cac doan
peptide.

- X4c dinh thoi gian phan @ng thich hop: ¢ dinh céc thdng s6 phan (ng tep = 50 °C
va pHop = 7,5-8,5 va [E] da xé4c dinh duoc. Tién hanh mau thi nghiém véi 01 mau (300 mL
sita/ mau) & cac khoang thoi gian 1a 20 phat, 40 phat, 60 phat, 120 phat, 180 phit. Téi
mdi mdc thoi gian, tir cAc mau sé lay ra 15 mL dé dem di bat hoat va phan tich.

- Sau khi chon dugc [E] va top, mAu ¢ diéu kién t6i uu (300 mL) duoc diéu ché dé
xac dinh kha nang khang oxy hoa (kha nang bat goc oxy héa).

2.2.5. Cac phwong phap phan tich

- Ham luong nito axit amin trong dich dam thuy phan (soybean protein hydrolysate -
SPH) dugc xac dinh theo phuong phap chuan d6 Sorensen (AOAC, 1995) theo Silvestre et
al., mb ta nam 2013.

- Muc d¢ thuy phan (Degree of Hydrolysis - DH, %) cia dich dam thuy phan duoc
tinh theo cbng thurc sau:

DH ( %) = [(NAa stp ~ Naa ttp) / (NTotaI ttp = Naa ttp)] x 100

Trong d6: Nrotal tp - ham luong nito téng trong mau truéc phan wung thay phan (xac
dinh theo TCVN 8099-1:2015); Naastp - ham lugng nito acid amin trong mau sau khi thay
phan; Naa tp - Ham luong nito axit amin trong mau trugc khi thuy phan (Silvestre et al.,
2013; Bui Xuan Bong va nnk., 2018; Gyula V. et al., 2019).

- Xéc dinh kha nang khang oxy hoa (bat gbc DPPH): DPPH Ia mot chat tao ra géc tu
do ¢6 budc séng hap thu cuc dai ¢ 517 nm va c6 mau tim. CAc chét c6 kha nang chdng
oxy hoa s& trung hoa goc ty do bang cach cho hydrogen, lam giam d6 hap thu tai buéc
s6ng cuc dai va mau cua dung dich phan wng s& nhat dan, chuyén tir tim sang vang nhat.
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Véi mau da thu nhan duoc tir qua trinh thiy phan (dd xac dinh DH, %), tién hanh xac dinh
kha ning bat gbc DPPH song song véi mau déi chimg (chua thiy phan bing enzyme) dé
danh gia. Tién hanh: 2 mL mau thém 2 mL 0,05 mM DPPH duoc pha trong ethanol 95%.
Tron déu, dé phan tng trong béng tdi trong 30 phit, & nhiét d6 phong, su hip thu cua
dung dich dugc do ¢ budc séng 517 nm. Xac dinh do hap thu cua hdn hop dé danh gia
hoat tinh chéng oxy héa ctia mau thi nghiém. D6 hap thu giam cang manh thi hoat tinh
chdng oxy hda cua mau thi nghiém théng qua kha ning nhuong hydro cang lon (Plank et
al., 2012). Két qua duoc tinh theo cong thirc:

DPPH (%) = [1 - (As - Ao)/Ac]x100

_ Trong do, As- 1a do hap thu cua mau (SPH) cling véi DPPH; Ao - d6 hap thy cia
mau (SPH) ma khong cé DPPH; Ac - d6 hap thu cia DPPH véi mau doi chimg (SM chua
thay phan)

2.3. Phwong phap xw 1y s6 liéu

MGi thi nghiém duoc thuc hién song song ba lan, mdi 1an ba mau. S6 ligu duoc xi ly
va tinh toan trén phan mém Microsoft Office Excel 2010 (gia tri cta p < 0.05).

3. KET QUA NGHIEN CU’U VA THAO LUAN
3.1. Kiém tra, hoat héa giéng Bacillus subtilis va thu nhan enzyme protease

Kiém tra d¢ thuan khiét cia giong vi sinh vat sau qua trinh bao quan mot thoi gian la
cdng viéc can thlet va thuong Ky, diéu nay dac bi¢t quan trong khi sur dung dé san xuét céac
san pham so cap va thu Cap Dua vao két qua kiém tra glong goc sau khi dugc hoat hoa va
nudi cay nhan thiy, khuan lac sau khi nudi cay tir 6ng giong goc c6 mot s6 dic diém hinh
thai nhu: khuan lac c6 dang hinh tron, c6 ring cua, trén bé mit nhan lai.

Pic diém khuan lac (Hinh 1) 1a phii hop véi khuan lac vi khuan B. subtilis theo cong
bd caa DS Thi Bich Thiy va Tran Thi X6 vao nim 2004. Tién hanh nhuom Gram dé quan
sat hinh thai vi khuan, dudi kinh hién vi dau 100, quan st thdy tryc khuan bat mau tim
cua violet crystal (Hinh 2). Dic diém nay ph hop véi vi khuan B. subtilis 1 tryc khuan va
la tryc khuan Gram (+). Dic diém nay phu hop véi vi khuan B. subtilis theo nghién ctu
cua BS Thi Bich Thay va Tran Thi X6 nim 2004. Nhom nghién ciru ciing da thuc hién
nudi cdy chim diém xac dinh kha ning sinh t6ng hop enzyme protease va két qua nhuém
mau vong thuy phan nhu Hinh 3, duong kinh vong thuy phan do dwoc vao khoang 1,7-1,8
cm (D3 Thi Bich Thay va Trin Thi X6, 2004, 2006).

Dé x4c dinh thoi diém thu hoach sinh khéi va phan tach enzyme protease ra khoi
sinh khdi, nhém nghién ciru da tién hanh xay dung dudng cong sinh truéng cua vi khuan
B. subtilis, két qua thu duoc nhu trén Hinh 4. Trong qué trinh nudi cay, ching t6i nhan
thiy kha nang sinh truéng caa vi khuan B. subtilis ting manh sau 10 gio nudi cdy, dat cuc
dai & 14 gid sau d6 giam dan. CO thé lac nay, do ham lugng chét dinh dudng trong moi
truong dinh dudng giam dan nén s luong té bao chét bt dau tang 1én. Bén canh do, so
sanh hoat do enzyme protease tai cac mdc thoi gian khao sat, nhan thay tai méc thoi gian
nudi ciy la 14 gid hoat do enzyme protease 1a 2,833 + 0,085 UI/mL, ddy 1a muc hoat do
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enzyme cao nhat xac dinh dugc, ¢6 thé do lic nay luong té bao chét ting 1én, do do, luong
enzyme tong hop moi ciing giam dan, dong thoi luong enzyme trong dich ciing ¢6 xu
huéng bi phan giai do su tuong tac gitra phan tir nay véi phan tar khac (Tran Thi X8,
2006). Vi vay, nhém nghién ctzu chon méc thai gian 14,0 gio dé thu enzyme protease. Ché
pham enzyme protease thd tir B. subtilis c6 mau sic tir vang toi nau, dung dich long va
ddng nhat (Hinh 5) va c6 mui dic trung cia san pham tir vi khuan B. subtilis. Hoat do
enzyme xac dinh duoc la 2,833 £ 0,085 Ul/mL.

~ Trong céc khao sat tiép theo chiing tdi sir dung ché pham enzyme protease thd nay
dé khao sat qua trinh thuy phéan protein trong stra dau nanh.
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3.2. Khao sat sy phu thudc ciia mirc do thiy phan (DH, %) vao nong do enzyme
[E] va the¢i gian thay phan (t)

Két qua nghién ctu su phu thudc cia mic do thay phan (DH, %) vao nong do
enzyme [E] va thoi gian thay phan (t) dugc trinh bay trén Hinh 6. Phan tich két qua
nghién ctu trén Hinh 6 nhan thay, DH ting tuyén tinh voi ndng d6 enzyme va thoi gian
phan tng. Nong d6 enzyme cang cao va thoi gian thuy phan cang dai thi DH cang cao va
nguoc lai, ndng do thap, thoi gian thuy phan ngan thi DH cang thap, két qua nay 1a pho
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hop véi dong hoc caa Michaelis-Menten. Tai diém nong do enzyme thap nhét 1a 5 Ul/g c6
DH thap nhat, DH cao nhat & nong do enzyme nay la 15,929% ¢ thoi gian thuy phan la
180 phit. Nong do enzyme cao nhat 1a 25 Ul/g thi c6 DH cao nhat, DH cao nhat la
67,729% ¢ thoi gian thay phan 180 phat.

Dé chon duoc ndng d6 va thoi gian thay phan thich hop nham thu dugc SPH voi DH
phU hop chiing ti xét co s Iy thuyét sau day. Nam 2013, Silvestre et al., da khao sat sy
phu thudc caa d6 Ion doan peptide vao DH va Fedotova (2016) da ching minh dugc su
phu thudc gitra DH va do I6n peptide (tinh theo Da) trong cc san pham sira ché bién va da
chia ra 1am 04 mutc d6: DH thap (<5%) thi SPH chtra cac peptide > 8000 Da; DH trung
binh (5-20%) thi SPH chira cac peptide c6 o Ién 3000-10000 Da; DH séu (20-50%) thi
SPH chura cac peptide ¢6 do 16n <3000 Da; DH cuc sau (>80%) thi SPH chua cac peptide
c6 d6 16n <500 Da. Nghién ctru cua Fedotova (2016) chiing minh rang, dé thu nhan duoc
BP, DH nén nam & phan khic DH trung binh va thily phan sau. Cac nha khoa hoc ciing
chi ra rang, cac BP la nhimg doan peptide c6 khéi luong phan tir < 50kDa, thudng chua
3 -20 axit amin (Dominic, 2015; Silvestre et al., 2013).
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Hinh 6. Sw phu thudc ctia DH vao ndng dé enzyme va thoi gian phdn tvng

Trong nghién cau nay, hau hét cac mau thuc hién & mbc thoi gian tur 20 phut trg 1én
déu dat, ngoai trir mau véi ndng do enzyme la 5 Ul/g. Cac méc thoi gian 40 va 60 phat
thuy phan c6 cac mau véi DH > 20% gom mau 15 Ul/g thay phan trong 40 phat, mau
10U1I/g thuy phan trong 60 phit va mau 15 Ul/g, thuy phan trong 60 phat. Xet ve mat kinh
té (gia thanh enzyme) va dam bao thoi gian san Xuat ngan, chdng toi dinh hudng chon mau
véi nong dé enzyme 10 Ul/g va 15 Ul/g khi 6 DH dat 31,6%. Tuy nhién, ¢ day ching t6i
chua di dit liéu dé di téi lya chon, cho nén ching t6i da tiép tuc khao sét kha ning khang
oxy héa (bit gbc DHHP) ¢ muc 3.3.

3.3. Xac dinh kha ning khang oxy héa (bat goc DPPH) ciia ché pham sira dau
nanh cé mirc do thuy phan sau

Cac nghién ctru nay duoc tién hanh trén 4 mau khao sat: SM - sita ¢au nanh chua bj
thily phan bai enzyme (PC), a - mau SPH ([E] = 10 Ul/g, T = 60 p), b - mau SPH ([E] =
15 Ul/g, t© = 40 p), ¢ - mau SPH ([E] = 15 Ul/g, T = 60 p), ket qua nghién ctru dugc trinh
bay trén Hinh 7. Phan tich két qua nghién ciu cho thdy, mau ¢ ¢ kha nang bat gdc oxy
héa cao hon han so vi mau déi ching, 61,17% so véi 10,5%. Kha nang bat goc oxy hoa
ctia CAC MAu a va b ciing thap hon mau c¢. Vi vay, nhém nghién ciiu lya chon mau ¢ - mau
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SPH ([E] = 15 Ul/g, = = 60 p) l1a mau c6 DH va kha ning bat gdc oxy hoa tét nhat. Nam
2013, Silvestre et al. 3 nhan dinh c6 thé tao ra cac peptide mach ngan va cac peptide c6
hoat tinh sinh hoc bang cach kiém soat DH trong qua trinh thay phan protein. Nhu vay,
két qua nghién ctru nay phu hop véi nhan dinh trén day.
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4. KET LUAN

Tir két qua nghién cau co thé rat ra két luan nhu sau: Co thé sir dung ché pham
enzyme protease thd tir vi khuan B. subtilis dé thuy phan protein trong sita ddu nanh dé tao
ra cac peptide doan ngan. Piéu kién tdi vu dé thu dugc SPH véi DH = 31,6% va kha ning
chéng oxy hda la ndng do [E] = 15 Ul/g; thoi gian phan wng — 60 p khi phan ung thay
phan dugc thuc hién & pHop, top cua Bacillus protease. Nghién ctu ciing chi ra rang, san
pham SPH thu duoc c6 tinh chong oxy hda thé hién & kha nang loai bo géc DPPH. Trong
nghién cuu tiép theo ching toi s& phan tich do Ion cac doan peptide trong SPH bing dién
di SPS-PAGE dé tiép tuc lam séang to két qua cua nghién ctiu nay.

L&‘i Cdm on: Bai bdo nay duoc tai tro boi Triwong Pai hoc Bach khoa - DH Pa Nang Véi
De tai co ma so T2020-02-26.
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STUDY ON THE EFFECTS OF ENZYME CONCENTRATION AND
REACTION TIME TO THE DEGREE OF HYDROLYSIS OF PROTEIN AND
ANTIOXIDANT PROPERTY IN SOYBEAN MILK (Glycine max. L. Merr.)

USING Bacillus PROTEASE

Chu Thi My Duyen?, Nguyen Tu Tan?, Vo Thi Bich Thuy?, Bui Xuan Dong!*

Abstract: Soybean is an important source of protein and active peptide for
human being and livestock. Enzymatic hydrolysis of soybean protein affects its
functional properties and improves its nutrititional value. Degrees of hydrolysis
(DH) from 1% to 39.5% are analyzed for active peptide production. The results
of this work indicated that optimal conditions for obtaining soybean protein
hydrolysate with DH = 31,6% were [E] = 15 Ul/g and t = 60 min while the
hydrolysis reaction was performed at the optimal condition of pH and
temperature for Bacillus protease. In addition, the soybean protein hydrolysate
had a significant effect on the ability to scaveng the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical.

Keywords: Antioxidant, Bacillus protease, degree of hydrolysis (DH, %),
hydrolysis, soybean protein; soybean protein hydrolysate (SPH).
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