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TOM TAT
Muc tiéu: Xac dinh cac théng sb ti wu cho qua trinh chiét xuét protein tir ba siva gao
da lam sach tinh bét va carbohydrate bang enzyme protease thwong phadm
Phwong phap: Nghién ctru dwoc thwc hién trén co s{y khao sat lva chon 9 loai
enzyme thu’ong‘phémlcﬂa cong ty Amano-Nhat Ban qé tién hanh toi wu hoa dieu kién
enyzme hda nham chiét xuat protein tr ba sira gao bang phwong phap thiét ké bé mat
RSM, mé hinh I-optimal. San phdm cla nghién ctu dwoc phan tich SDS-PAGE dé
danh gia thanh phan protein.
Két qua: Pa lya chon dwgc enzyme protin “Amano” SD-AY10 cta cong ty Amano-Nhat
Ban cé hiéu suat chiét xuat protein va mirc do thay phan DH cao nhat trong cac
enzyme duoc danh gia. Qua trinh toi wu hoa dieu kién thuy phan bang SD-AY10 cho
hiéu suat chiét xuat ‘protein tor lbé sira gao dat 90,1%, diéu kién t6i wu la: ndng dd
enzyme :1.2%E S, nong d6 mudi (NH4),SO, 2.5%, pH 8, tai 60°C trong 120 phut thay
phan, khoi lwong protein trong dich thdy phan dat 19,1%DS. Ket qua phéan tich SDS-
PAGE cho thay san phadm c6 ham lwong peptide phan tt lwgng chu yeu dudi 100 kDa,
chirng té san pham co tinh chirc nang va chat lwgng dinh dwdng cao, phu hop trng
dung trong san xuat cac san pham thywc pham, my pham, dwgc pham st dung cho con
nguoi.
Két luan: Két qua nghién ctru glup da dang hoéa san pham ti phu pham nong nghiép,
d&c biét 1a tr gao, ho tro phat trién cho nganh cdng nghiép ché bién va san xuét thuc
pham bén virng.
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ABSTRACT

Aims: To determine the optimal parameters for the process of extracting protein
from rice milk residue, which has starch and carbohydrates removed, using
commercial protease enzymes.

Methods: The study was conducted based on the selection of nine types of
commercial enzymes from Amano-Japan, and then the optimization of
enzymatic conditions was carried out to extract protein from rice milk residue
using the Response Surface Methodology (RSM) with an I-optimal model. The
product of the research was analyzed using SDS-PAGE to assess the protein

composition.
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Results: The enzyme "Protein Amano” SD-AY10 from Amano-Japan was
chosen because it was the best at extracting proteins and had the highest degree
of hydrolysis of all the enzymes that were tested. The optimization process using
SD-AY10 achieved a protein extraction yield of 90.1% from rice milk residue
under the conditions of 1.2% enzyme concentration, 2.5% NH;SO,
concentration, pH 8 temperature, 60°C time, and 120 minutes of hydrolysis.
This led to an extraction yield of 90.1%, close to the calculated maximum of
91.37%, and the protein content in the hydrolysate reached 19.1% dry substance.
The SDS-PAGE analysis showed that the product had peptides with molecular
weights below one hundred kDa. This means that it has high nutritional and
functional quality and can be used to make food, cosmetics, and medicines for
people to eat.

Conclusion: The result contributes to the diversification of products derived
from agricultural by-products, particularly those from rice, supporting the

development of sustainable food processing and production industries.

Key word: rice protein hydrolysate, rice milk residue, protease,
protin “Amano” SD-AY10, response surface methodology

I. PAT VAN PE

Bi sita gao, san pham phu cia cong
nghiép san xuat sita gao, 1a ngudn phu
pham giau dinh dudng, cic hoat chat
sinh hoc gbc phenolic, chit xo, vitamin,
chat khoang va dac biét 1a protein. Téi st
dung ngudn phu pham nay gitp tan dung
nguoén tai nguyén, giam O nhiém moi
truong, tang gia tri thuong mai cho
nguyén liéu gbc ciing nhu da dang héa
san pham tir gao phuc vu doi séng con
ngudi. Theo nhu cau s dyng san pham
thuc pham than thién véi moi truong, tot
cho suc khoe cua nguoi tiéu dung tang
tinh tién tir ndm 2018 dén nay, san pham
sira thuc vat, bao gom sita gao dang co
da tang truong vuot bac, vai ty 1€ tang
truong hang nam du bao dat 9,9%, gié tri
rong cua san pham ting tir 19,8 ty USD
nam 2023 dy kién tang 47,22 ty USD
nam 2033 [1]. San luwong san pham sira
gao doi hoi nhu cau tai sir dung, da dang
héa san pham tir ngudn phu pham tir sira
gao, tang gia tri thwong mai cia nguyén
lieu goc, da dang héa san pham tir gao
nhu chét xo, dau gao va dac biét la
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protein tir gao phuc vu cho con nguoi.
Protein tir gao, vai chi s6 tiéu hoa tuong
duong 93% so vai protein caa tring, cao
hon laa my va yén mach, giau axit amin
thiét yéu va cac hop chat Chéng oxy hoa,
khong chira gluten, 1a nguon protein thay
thé c6 nhiéu tiém nang ung dung trong
san xuat thuyc pham, thuc pham chtrc
ning, dugc pham cho con ngudi, gom ca
nguoi gia, tré nho, nguoi bi di tng
gluten, lactose va ngudi bi béo phi [2-3].
Cong nghé enzyme, véi nhiéu wu diém
nhu than thién voi moéi truong, it tac
dong dén chit luong hoat chat can chiét
Xuat, tinh dac hiéu cao,hé théng chiét
xuat linh hoat, d& Iép dat, st dung, la
phuong phap hiéu qua va tiém ning
trong (g dung chiét xuat protein tir ba
sira gao. Mot sb nghién ctru dang chi v
vé phuong phap nay nhu nghién ciru cia
Charoen va cong su (2017) st dung
enzyme Alcalase 2.4L va flavozyme san
XUt protein thily phéan tir cam gao. Bot
protein cam gao sau thuy phan c6 chi s6
chéng oxy hoa DPPH cao, cai thién do
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hoa tan, nhii hoa, tao bot va tang kha
nang tiéu hoa va hap thu cua protein so
véi protein gao nguyén ban [4]. Hamada
va cong su (1999) sir dung protease két
hop Na,SOg3 trich ly protein tir cam gao
cai thién hiéu suat trich ly tr 74% lén
81% [5]. Thém vao do6, ham Ilugng
peptide phan tur luong tu 11-68 kDa tang
dang ké so véi mau dbi chung khong sir
dung enzyme va mau thi nghiém khong
b6 sung mudi chung to két hop enzyme
va mudi NaySOs ting hiéu suat trich ly
va nang cao chat luong san pham protein
gao thu nhan dugc. Hanmoungjai va
cong su (2002) st dung hé enzyme
cellulase ~ gom  Celluclast  1,5L,
hemicellulase, Viscozyme L, sau d6 la
Alcalase 0,6L va papaninase cho thay
Alcalase va papainase giup ting hi¢u
Sut trich ly protein tir nguyén liéu ban
dau [6]. Morita va cong su (1993) va
Tang va cong su (2002) ghi nhan sy cai
thién hiéu suat trich ly va chat lugng

dinh dudng cta protein cam gao khi su
dung két hop siéu 4m va xtu Iy enzyme
gom amylase va protease [7-8]. Tai Viét
Nam, nghién ctu cia Hau va cong su
(2017) [9] thtr nghiém trén ba cam gao
tach dau va nghién cou cia Hung va
cong su (2022) [10] thir nghiém trén ba
sira gao cua coéng ty Lasuco bang
enzyme protease neutrase thuong pham
(Trung QUOC) nham thu hdi protein gao.
Hiéu suat thu hoi protein cua cac thi
nghiém dat tir 42 dén 70%. San pham
bot protein gao cua cac thir nghiém dugc
danh gia c6 tinh tan, do tao bot va kha
ning tao nhii twong tot hon san pham
thuong mai cua Trung Qudc. Céac cong
bd trén cho thay tng dung enzyme
thwong pham va mudi trong chiét xuat
protein tr ba sira gao la hudng nghién
Clru o trién vong nang cao hiéu suat thu
nhan protein tir nguyén liéu ban dau, cai
thién chat luong va tinh chirc ning cua
protein thiy phan tir ba sira gao.

II. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

Bang 1: Cdc enzyme thirong phdam sir dung trong nghién ciru

Hang san Xuét

Diéu kién khuyén nghi ciia nha san
xuat

Tén enzyme

Protease a “ amano” 2sd Amano
Protease M "amano" SD Amano
Protease P "amano" 6SD Amano
Prote AX Amano
Prote AXH Amano
Protin SD-AY10 Amano
Protin SD-NY10 Amano
Thermoase PC10F Amano

Protease AN Amano 100SD Amano

pH 6, nhiat ¢ 50°C
pH 6, nhiat d¢ 50°C
pH 7, nhiét do 40°C
pH 5, nhiét do 50°C
pH 5, nhiét do 50°C
pH 7, nhiét d¢ 50°C
pH 7, nhiat d¢ 50°C
pH 5, nhiét do 50°C
pH 5, nhiét do 50°C

Ba sira gao lec duoc thu nhan tu
Cong ty co phan mia duong Lam Son
(Lasuco). Ba stra gao luc chua 11,54%

protein, 23,3% tinh bot va 12,15%
cellulose. duoc lam sach tinh bot va
carbohydrate theo quy trinh tien xu ly
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nguyén li€u trinh bay & muc 2.2. Dich
thuy phéan bi sira gao sau qua trinh tién
xtr Iy dugc diéu chinh dén pH 3,8, khudy
trong 30 phut sau do6 ly tam thu ba giau
protein tai diéu kién 4.500 vong/phut
trong 30 phut, rira ba 2 1an bang nudc cat
Vi ty 1€ ba sita gao/nudce rira = 1/2 va ly
tam thu bd & ciing diéu kién.

2.2. Phwong phap nghién ctru
2.2.1. Phuong phap cong nghé

Enzyme st dung trong nghién ctu:
dugc cung cap boi cong ty Amano (Nhat
Ban). Chi tiét vé cac enzyme sir dung
trong nghién cuu dugc trinh bay ¢ Bang
1. Hoa chét khac sir dung trong nghién
ctru dat tiéu chuan tinh khiét phan tich,
duoc mua tr Anh, Puc, Han Qudc,
Trung Qudc va Viét Nam.

Quy trinh chiét xudt protein tir bé sira gao

Quy trinh lam sach tinh bot va
carbohydrate ba sira gao lrc: Ba slra gao
dugc hoa vao nudc tinh loc (V/im = 1,8)
va khudy déu sau d6 thyuc hién qua trinh
thity phan bang ba enzyme khac nhau:
enzyme amylase Kleistase E5CC
(Amano) véi ndng do enzyme 0,75% ES,
pH 6,5, nhiét do 50°C, 100 phut; enzyme
cellulase A3"Amano” véi ndéng do
enzyme 1,25% ES, pH 7,5, nhiét do
60°C, 90 phut; va enzyme glucoamylase
Gluczyme NLPC-Amano véi nong do
enzyme 1,25% ES, pH 4,5, nhiét do
50°C, 120 phut. Sau giai doan thiy phan,
khéi dich dugc dun sb6i & 100°C trong 5
phut dé diét enzyme. Bi sita gao di lam
sach tinh bdt va carbohydrate dugc luu
trit ¢ 5°C trude khi st dung. Ham luong
protein tong s trong b va dich sau thay
phan lan luot 1a 21,12% DS va 2,3% DS.

Quy trinh thuc nghiém: Cac enzyme
protease st dung trong nghién ctru dugc
cung cap boi cong ty Amano — Nhat Ban
va liét k& ¢ Bang 1. Diéu kién enzyme
hoéa nham chiét xuit protein tir ba sita
gao da lam sach tinh bot va carbohydrate
gom pH, nhiét 46 enzyme hoa, ndng do
ban dau dua trén khuyén nghi ctia nha
san xuat. 20 g ba sita gao dd lam sach
tinh bdt va carbohydrate dugc diéu chinh
nhiét do dén nhiét d6 phong, bd sung
enzyme protease thuong pham theo b
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tri thi nghiém sau d6 khudy tron. Hon
hop sau d6 dugc diéu chinh dén pH theo
yéu cau thi nghiém bang NaOH 1N hoic
HCI IN, nang nhiét d&én nhiét do yéu cau
va chuyén vao bé on nhiét dé thuc hién
enzyme hoa. Khi két thac thoi gian
enzyme héa, mau thi nghiém duoc nang
dén 100°C trong 10 phut dé vo hoat
enzyme sau d6 lam lanh xudng nhiét do
thuong. Mau thi nghiém sau d6 duoc ly
tim tich dich tai diéu kién 4000
vong/phat/30  phat tai nhiét do
phong.Dich thuy phan va ba dugc tang
trit tai -50C cho dén khi dugc phén tich,
danh gia.

Quy trinh chiét xuat protein bi sita
gao theo két qua nghién ctu cia Hung
va cong su (2022) [10]. Ba sira gao duoc
hoa nuéc véi ty 16 miv=1/4, khuay tan,
sau d6 chinh pH dén 6,91 bang HCI 1 N
hoac NaOH 1N. Khéi dich duoc bd sung
enzyme NP-2000, la enzyme protease
trung tinh, sau d6 nang nhiét 1én 50°C,
chuyén khéi dich vao bé u dé tién hanh
qua trinh enzyme hoa. Sau 60 phut, khdi
dich dugc nang 1én 100 °C gift trong 10
phut dé diét enzyme sau d6 ly tdm thu
dich. Dich thuy phan va ba dugc tang trir
tai -5°C cho dén khi dwoc phan tich,
danh gia.
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Khdo sdt agnh hwéng ciia enzyme protease thwong pham dén higu sudt chiét xudt

protein ter ba sira gao

Mau thi nghiém khao sat anh huéng
clia enzyme protease thuong pham dén
qua trinh chiét xuat protein tir bi sira gao
dugc thuc hién trong 60 phut tai nhiét do
va pH tdi wu theo khuyén nghi cia nha
san xuit. Chi tiéu danh gid thi nghiém
gém mirc d6 thuy phan DH, ham luong
protein trong dich thuy phan thu duogc

sau enzyme hoa va hiéu suit chiét xuat
protein. Cac diéu kién tdi thich khuyén
nghi cua enzyme dugc lya chon s€ dugc
su dung lam co s& cho cac thi nghiém
danh gia anh huéng coa cac diéu kién
enzyme hoa dén hiéu suat chiét xuat
protein tir ba stta gao da lam sach tinh
bot va carbohydrate.

Khdo sdt dnh hwéng ciia enzyme protease va muéi vé co dén hiéu sudt chiét xudt

protein ter ba sira gao

Nong do mubdi vé co sir dung trong
thi nghiém dua trén két qua nghién ctu
cua Hamada va cong su (1999) [5], Jiang
va cong syu (2021) [11] va Man va cong
su (2016) [12], gdm NaCl, NH,SO4 va
Na;SOs3. Mau thi nghiém duoc chuan bj
nhu quy trinh 2.2.1. Mubi v6 co duoc
thém vao hdn dich voéi nong do thi
nghiém 1a 1% va dugc khudy tron hoa
tan hoan toan. Enzyme protease da dugc

lya chon sau d6 duoc bd sung vao hon
dich va tién hanh qua trinh enzyme hoa.
Céc chi tiéu danh gia thi nghiém gom
mic d¢ thuay phan DH, ham lugng
protein trong dich thiy phan thu dugc
sau enzyme hoa va hiéu suat chiét xuat
protein. Tur két qua thu duoc, loai mudi
vo co duoc lua chon sé dugc sir dung
trong cac thi nghiém tiép theo.

Nghién citu dnh hwéng cia cdc diéu Kién enzyme héa dén higu sudt chiét xudt

protein ter ba sira gao

biéu kién enzyme hoa ¢ dinh duoc
st dung trong cac thi nghiém danh gia
anh huong cua diéu kién enzyme héa
dén hiéu suat chiét xuat protein tir gao
dwa trén khuyén nghi cta nha san xuat
va két qua lya chon enzyme protease phul
hop sir dung trong nghién ciu. Nong do
enzyme dugc khao sat tir 0,5%ES dén
2%ES, dai pH duoc khao sat tir 3-10; toc

d6 dao tron tir 150 dén 300 vong/phit.
Nhiét d6 enzyme hoa tir 40°C dén 70°C,
nong do mudi vo co tir 1% dén 4% va
thoi gian enzyme héa tir 60 phut dén 180
phiit. Két thuc khao sit so bg, tir hiéu
suit chiét xuat protein gao, tim thi
nghiém va khoang thi nghiém duoc lya
chon dé tién hanh t6i uu hoa.

Téi wu héa diéu Kién enzyme héa sir dung chiét xudt protein tir ba sira gao

Mo hinh téi wu diéu kién enzyme hoa
bang protease thuong pham chiét xuat
protein tir ba stta gao da lam sach tinh
bot va carbohydrate dugc thuc hién sur
dung phuong phép thiét ké bé mat RSM,
md hinh I-optimal dugc xay dung béng
phan mém Desigh Expert 13 cho 6 yeu
t6 anh huong gom nong do enzyme
protease, pH, nhiét do enzyme hoa, nong
d6 mubdi vo co va thoi gian enzyme hoa
va ham dap tng 1a hiéu suét chiét xuat
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protein gao. Tur ma tran thuc nghiém
duogc xay dung, c6 38 thi nghiém duoc
thiét 1ap va két qua ciia mdi thi nghiém
duoc tinh theo mé hinh phuong trinh bac
2 nhim xac dinh muc do anh hudng
twong tng ddi voi ham dap ung 1a hiéu
suit chiét xuat protein gao ciing nhu
danh gia mirc d6 anh huong cua cac yéu
té anh huéng va twong tac cua chung
trong qué trinh enzyme hoa.
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2.2.2. Phwong phdp phdn tich

Phwong phap xdc dinh mirc dp thity phin DH (%)

Mirc d6 thay phan DH dugc xac dinh
theo phuong phap cua Nielsen va cong
su (2001)[13]. 0.4ml mau duoc bd sung
3ml dung dich OPA ( 7.62g di Na
tetraborate + 200mg SDS + 176 mg DTT

h x 100

(OD miu — OD blank)

+ 160mg OPA) sau d6 tron déu bing
may vortex. Mau thi nghiém duoc U 2
phut ¢ nhiét do phong sau d6 do mat do
quan tai 340 nm. Muc d¢ thuy phan DH
duoc xac dinh theo cong thuc:

*0.9516 *0.1*100

H (%) = SerineNH, =

tot

h = (serine-NH2-B)/a. megv/g protein

(OD Standard — ODblank) X * P

véi protein thuc vat; X: Khéi lugng mau

mau thi nghiém; a =0,970 va p =0,342 phan tich (g); P: ham lugng protein co

d6i voi protein thuc vat; h: = 7,8 ddi

trong mau phan tich (%).

Phwong phap xdc dinh ham lwong protein

Ham luong protein trong mau ba sita
gao trudc va sau thi nghiém dugc xac
dinh bang phuong phap Kjeldahl theo
quy trinh cia Hamada va cong su
(1999)[5] véi hé sé n = 5.95. Ham luong
protein trong dich thuy phan ba sira gao
trudc va sau thi nghiém dugc xac dinh
bang phuong phép Bradford theo quy
trinh cua Jones va cong sy (1989) [14].
Hiéu suat chiét xuat protein H (%) duoc
tinh theo cong thuc sau: H (%) =(Pd -

Pe)/Ps*100. Trong d6 Pd la ham lugng
protein trong dich sau thi nghiém (%);
Pe la ham luong protein cua enzyme st
dung thi nghiém (%); va Ps 1a ham lugng
protein ban dau cua mau phan tich (%).

Phwong phdp xdc dinh d¢ am

bo ‘ém cua mau thi nghi¢m duoc xéc
dinh bang thiét bi phan tich am nhanh
Ohaus MB120.

Phwong phdp dién di SDS-PAGE xdc dinh cdu hinh protein

Cau hinh protein mau thi nghiém
duogc xé4c dinh bang phuong phap dién di
polyacrylamide gel electrophresis (SDS-
PAGE) theo quy trinh ciia Amagliani va
cong su (2017) [15]. 25ul mau thi
nghiém dugc tron véi buffer gom 0,3M
Tris-HCI, 5% SDS, 50% glycerol va
100mM DTT. Sau khi tron déu bang
thiét bi vortex, mau dugc gia nhiét 4
phut tai 100 °C trong 5 phut sau d6 ly

2.4. Phwong phap thong ké

Két qua thi nghiém dugc tinh todn
gia tri trung binh, do léch chuan bing
phan mém Microsoft Excel 365. Két qua
xtr 1y thong ké One way ANOVA va so
anh sy khac biét gitta cac nghiém thuac
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tam tai diéu kién 10.000 rpm trong 30
gidy. Mau sau khi chuan bi dugc chuyén
1én thiét bi dién di Bio-Rad mini Protean
3 system véi thuéc nhudém 1a Coomassie
Brilliant Blue R-250. Chat mdi c6 khdi
luong phan tir tir 10 dén 100 kDa duoc
chay dong thoi cing miu phén tich trén
cung ban gel dé xac dinh cu hinh trong
lugng phan tir cua protein mau thi
nghiém.

trong cting mot thi nghiém st dung phan
mém SPSS v 29, phép thar Duncan
(p<0.05). Cac sb liéu t6i uu hoa va md
hinh t6i wu hoéa duoc xdy dung va xt 1y
bang phan mém Design-Expert v13.
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I11. KET QUA VA BAN LUAN

3.1. Anh hwéng cuaa loai enzyme protease va mudi v co' dén hiéu suit chiét

Xuat protein tir ba sita gao
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Hinh 1. Biéu do chi anh huéng cia logi enzyme protease va mudi vé co téi hiéu sudt
chiet xuat protein

Muc dich cta nghién ctru nay la khao
sat kha nang phan giai lién két giira
protein va cac ciu phan khac trong bi
stra gao da loai tinh bot va carbohydrate.
Thi nghiém duoc tién hanh trén 9
enzyme protease thuong mai cua Amano
enzyme. Két qua thi nghiém duoc danh
gid qua hiéu suat chiét xuat protein va
murc d¢ thuy phan DH, duogc trinh bay &
Hinh 1A.

Két qua nghién ciu thu duoc cho
thdy gia tri DH va hiéu suat chiét xuat
protein b sita gao trong mau thi nghiém
thay doi tiiy theo loai enzyme protease
duoc khao sat trong 60 phut tai diéu kién
thity phan protease khuyén nghi cua nha
san xuat. Mac do thay phan co gia tri
cao nhét tai cac mau thi nghiém lan luot
la SD-AY10> AXH >SD trong khi hiéu
suét chiét xuét protein cé gia tri cao nhat
tai cAc mau thi nghiém st dung enzyme
lan lwot 1a SD-AY10 > AXH> 6SD.
Nguyén nhan chinh c6 thé do tinh dic
hi¢u cia enzymeva sy tao thanh peptide
trong dich thiy phan co thé gay ac ché
nguoc enzyme protease. Tur cac két qua
thu duogc, enzyme protin “Amano” SD-
AY10 dugc lya chon sir dung trong cac
nghién ctu tiép theo. Mot sé nghién ciru
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dang chu y Ve ung dung mu01 vo co
trong chiét xuat protein nay gom nghién
ctu cta Hamada va cong su (1999) [5],
Gerzhova va cong su (2016) [16] va
Toan va cong sy (2017)[11] cho thay su
c6 miat cua hop chét cai thién hiéu suat
chiét xuat protein.

Tu cac nghién ctru duoc cong b,
nghién ctiu tién hanh khao sat anh husng
ctia mudi voé co ddi vai hiéu suat chiét
Xuat protein gao gom (NH4),SO,, NaCl
va Na,SO;3 voi nong do ban dau 1%. Két
qua duogc trinh bay & Hinh 1B. Tur két
qua thu dugc, hiéu suat trich ly protein
tang khi méi truong thuy phan bd sung
mubi vo co véi gia tri lan luot 1a NaCl<
Na;CO3<NH;SO4. Muc do thuy phan
DH tang khi mdi truong enzyme hoa b
sung mubi vo co so voi mau doi chung,
trong d6, NH,4SO4 cho gia tri cao nhat
trong cac mau thi nghiém. Két qua nay
tuong dong Véi cac cong bd cua Hamada
va c¢ong su (1999), Zhao va cong su
(2021) va Toan va cong su ( 2017) [5,
12, 17]. Nguyén nhén c6 thé do sy co
mat ciaa mudi vo co tai nong do khao sat
lam thay doi hang sb dién méi cua dung
dich va mirc d6 tuong tac dién tir trén bé
mat protein nguyén liéu, kich thich phan
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ng thuy phan ciing nhu tang hi¢u Sut
trich xuat protein. Tt két qua thu duoc,

(NH4)2SO4 (ju’(_)rc lua chon cho cac
nghién cuu tiép theo.

3.2. Anh hwéng ciia cac diéu Kién enzyme héa dén hiéu suat chiét xuat protein

tr ba stra

Véi muyc dich tdi wu hoa diéu kién
thuy phan bang protease nham chiét xuét
protein tir ba stta gao, cac thi nghiém
don tuyén duoc tién hanh nham xac dinh
tam thi nghiém va khoang thi nghiém st
dung trong md hinh téi wu. Céac yéu té

o
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T két qua thu duoc, enzyme SD-
AY10 cho thiy co thé hoat dong on dinh
tai dai pH tir trung tinh dén hoi kiém (7-
9), nhiét do tir 50-70°C va trong moi
truong bd sung dén 5% mudi vo co
(NH4)ZSO4 Ket qua nay tuong dong véi
khuyén nghi vé enzyme protin”Amano”
SD-AY10 do cong ty Amano- Nhat Ban
cung cap: 1a enzyme kiém tinh cd ngudn
géc tir Bacillus licheniformis, 6n dinh
trong moi trudng tir trung tinh dén kiém,
c6 kha nang hoat dong 6n dinh trong moi
truong c6 cac chat tao chelate nhu
EDTA hogc polyphosphoric acid. Hi¢u
suat chiét xuat protein va muc do thuy
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anh huéng dugc khao sat gdm: pH, nhiét
do, nong do enzyme, thoi gian thuy
phan, toc do khuay va nong do
(NH4)>SO, bd sung. Két qua thi nghiém
dugc trinh bay ¢ Hinh 2.

=
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Hinh 2: Biéu @6 chi anh huéng ciia diéu Kién enzyme héa t6i hiéu sudt chiét xuat protein

phan DH ctia cdc mau thi nghiém cho
thiy cac chi s6 nay thay d6i c6 y nghia
khi pH moi trudng ting tir 4-8, nong do
ezyme tang tr 0,25%ES dén 1,25%ES,
thoi gian thuy phan ting tir 30 phat dén
120 phut va ndng do mudi vo co bd sung
tang tir 0-4%. Két qua nghién ctru tuong
dong véi cong bd khoa hoc cua mot sd
tac gia khic nghién ctu chiét xuat
protein trén nguyén li€u giau protein
hoac protein tr gao, cam gio nhu
Hamada va cdng su (2017), Toan va
cong su (2017) va Zhao va cong Su
(2021) [5,12,17]. Khi (NH,)2S04b6 sung
vao moéi truong enzyme hoda tang tur 1
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dén 5%, muc do thuy phan DH cua
enzyme giam tuyén tinh do mudi vo co
giy bét loi dén hoat dong cua enzyme.
Tuy nhién, sy c6 mat cua
muol(NH4)ZSO4 tao moéi truong salting-
out, thac day tbc d6 va muc dd hoa tan
Cua protein trong nguyén li¢u ra moi
truong thuy phan, do d6 hiéu suat chiét
Bang 1. Cdc yéu té anh hueng

Céc yéu té

Xuat protein van ting tuyen tinhtheo
nong d6 bd sung cta mudi nay. Tur cac
két qua khao sat, tdm thi nghiém va
khoang thi nghiém dugc lya chon dé tién
hanh t6i wu héa diéu kién enzyme hoa
chiét xuét protein gao boi enzyme SD-
AY10 (Bang 1).

Khoang bién thién

Muc trén Muc dudi
Nong do enzyme (%ES) 1 1,5
pH 7 9
Nhiét do (°C) 55 65
Tbc do dao tron (vong/phit) 200 400
Nong do (NH4)2S04 bo sung (%) 2 3
Thoi gian (phut) 90 150

3.3. T6i wu héa diéu kién enzyme hoa biang protease dén hiéu suat chiét xuat

protein tir ba sira gao

Téi wu hoa diéu kién chiét xuét
proein tir ba sira gao da lam sach tinh bot
va carbohydrate st dung enzyme
protease thwong pham protin “Amano”
SD-AY10 cua Amano- Nhat Ban duoc
xdy dung bang phuong phap dap tng bé
mat, mé hinh I-optimal st dung phan
mém Design-Expert 13. Cac yéu t6 anh
huéng sir dung trong md hinh gdm: nhiét
do, nong d6 enzyme, pH, tbc do dao
tron, nong d6 (NH,4)2S04 va thoi gian,
ham dap ung 1a hiéu suat chiét xuat

protein. Ma tran thi nghiém gom 38 thi
nghiém c6 két qua thuc nghiém tiém can
v6i két qua mé hinh dy doan. Hiéu suét
chiét xuat protein thay d6i dang ké tuy
vao cac dieéu kién thi nghiém, tir 66%
dén 91% chung to cac yeu t6 anh huong
¢6 anh huong déng ké dén ham dap @ng
nay. Bang phén tich hdi quy Anova danh
gid mbi twong quan giita cac yéu té anh
huong va ham dép ung duoc trinh bay ¢
bang 2.

Bang 2. Phdn tich phwong sai Anova ciia mé hinh chiét xudt protein tir b sita gao

F-value p-value Hé s hdi quy
Mo hinh 34,21 <0.0001 92.96
A-Nong do enzyme 1,82 0,21 0,46
B-Thoi gian 20,44 0,00 1,59
C- (NH4)2S04 52,81 < 0,0001 2,32
D-Nhiét do 93,98 < 0,0001 -3,13
E-Téc do khudy 54,56 <0,0001 2,54
F-pH 7,98 0,02 0,92
AB 2,42 0,15 0,76
AC 0,08 0,79 -0,11
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AD 1,33 0,28 - 0,50
AE 0,14 0,71 0,17
AF 1,97 0,19 - 0,67
BC 4,10 0,07 - 0,87
BD 0,67 0,43 -0,37
BE 0,15 0,71 -0,18
BF 1,16 0,31 - 0,55
CD 4,87 0,05 - 0,86
CE 5,87 0,04 -0,99
CF 0,27 0,61 0,21
DE 0,65 0,44 -0,33
DF 0,81 0,39 -0,38
EF 0,95 0,35 -0,40
A? 95,68 <0,0001 -6,79
B? 10,71 0,01 -1,99
C? 0,54 0,48 -0,47
D? 140,15 < 0,0001 - 7,98
E? 1,74 0,22 -0,87
F? 20,01 0,00 -3,19
R? 0,9893

eu suat chiet protein (%)
suat chiet protein (%)

Hi
Hieu

suat chiet protein (%)

Hieu

A: Nong do enzyme (%ES) 70 1.00

A:Nong do enzyme (%ES)

Hinh 4: Sy firong quan giita cdc yéu té anh hwdng va ham ddp ieng mé hinh chiét
Xudat protein ba sira gao
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Theo Bang 3, két qua phan tich
phuong sai Anova mé hinh chiét xuat
protein tir ba sira gao cho thay gia tri p
cia md hinh < 0,001, gia tri F = 34.21
ching t6 mé hinh ¢6 y nghia thong ké.
Trong diéu kién thuc hién tdi uu hoa, cac
yéu t6 anh huong gém thoi gian, nong
d6 (NH4),S0;, nhiét do, tbe d6 dao tron,
pH, gia tri bac 2 cua ndng do enzyme,
thoi gian, nhiét o, pH va tuong tac gitra
nong d6 NH,SO,4 va tdc do dao tron co
anh huong co ¥ nghia ddi voi hiéu suat
chiét xuat protein. Di vai hé sb hdi quy,
nhiét do c6 anh hudng am trong khi cac
yéu té anh huong khac gdbm nong do
enzyme, thoi gian enzyme hoa, nong do
(NH,)2S0y, toc d6 khudy va pH déu co
anh hudng du’on% dbi voi ham dap tng.
Hé so xac dinh R C(') gia tri la 0,9898 thé
hién c6 98,98% s6 liéu phu hop véi dir
liéu cua m6 hinh du doan.

Biéu d6 biéu dat mdi tuong quan
gilta cac yéu té anh huong va ham dap
tng dugc trinh bay ¢ Hinh 4. Biéu do
biéu thi su tuong ‘quan va mirc d¢ anh
huong cua cac yeu t6 anh huong dén
ham dép ung cho thiy ham dap tng hiéu
suat chiét xuat proein chiu anh huong
I6n tuong tac gitta nong do enzyme voi
pH, nhiét do thuy phan va thoi gian
enzyme hoa. Trong dai pH tu 7-9, ham
dap tng co gia tri cao nhat trong dai pH
tir 7,5 dén 8,5. Nguyén nhan c6 thé do
tinh dac hiéu cua enzyme SD-AY10 la
enzyme protease kiém tinh, thuc ddy kha

nang hoa tan cua protein trong nguyén
liéu ra moi truong trich ly. Déi voi thoi
gian enzyme hoa, biéu dd tuong quan
cho thdy ham dap ung tang nhe khi thoi
gian tang tir 100 phut dén 150 phut. Ham
dap Gmg ting tuyén tinh theo ndng do
(NH4)2SO4 tang tu 2 dén 3% do tao hiéu
ng salting-out, thay ddi hing sé dién
mdi theo huéng thuc ddy sy hoa tan
protein vao dung dich thiy phan. Tai dai
nhiét do tir 55 dén 60°C, higu sut chiét
XUt protein dat gia tri cao nhat ching to
dai nhiét do nay t61 tthh cho hoat dong
chat khic trong nguyén liéu, giai phong
protein ra dich thiy phan. Cac két qua
nay phu hop véi cac két qua da cong b
cua nhidu tac gia nghién cuu ve chiét
Xuat protein biang enzyme protease
thwong pham trén mot so loai co chat
nhu kho dira, cam gao, ba gao, phu pham
thay san [5,13,16,17,18].

Phuong trinh hdi quy bac 2 biéu thi
murc d6 anh huong mdi twong quan gitra
cac yéu to anh huong va ham dap ung :
hiéu suat chiét xuat protein nhu sau:

Hiéu suat chiét xuit protein (%) =
+92.96+0.4634A+1.59B+2.32C-
3.13D+2.54E+0.9232F+0.7599AB-
0.1146AC-0.5039AD+0.1709AE-
0.6655AF-0.8707BC-0.3735BD-
0.1751BE-0.5532BF-0.8640CD-
0.9904CE+0.2101CF-0.3265DE-
0.3807DF-0.3970EF-6.79A2-1.99B2-
0.4724C2-7.98D?-0.8739E?-3.19F

Bang 3. So sdnh diéu Kién enzyme héa cia 2 10gi mé hinh diea ra.

Diéu kién enzyme hoa MBS hinh dé xuét Thuc nghiém
Néng do enzym SD-AY10 (%ES) 1,247 1,25

Thoi gian enzym hoa (phut) 117,171 120

Nong d6 NH4S04 (%) 2,984 3

Nhiét d6 (°C) 60,646 60

Tdc do dao tron ( vong/phit) 210,462 200

pH 7,925 8

Hiéu suét chiét xuit protein (%) 91,763 90,18 + 0,04
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Tir két qua thuc nghiém trén diéu
kién chiét xuét protein tir ba sita gao mo
hinh t6i wu d& xuat, nhom nghién ctru da
tién hanh 3 mé thuc nghiém quy mé
500g nguyén liu/mé. Két qua thuc
nghiém cho hiéu suat chiét xuat protein
trung binh dat 90,18%, khéi lugng
protein trong dung dich dat 19,11%DS.

Két qua nay tiém can véi s6 liéu ma mo
hinh du doan. Su sai biét gitra sé liéu
thuc té va s6 liéu cia mo hinh do diéu
kién thiét bi thuc té, thao tac va anh
hudng thuc té co khac biét cua enzyme
SD-AY10 khi tng dung thuy phan ba
sira gao, chiét xut protein.

3.4. Panh gia thanh phan protein trong san pham protein thiiy phan tir bi sira

gao

Thanh phan coa dich thuy phan
protein gao thu nhan tu nghién ctru dugc
danh gia cdu hinh theo phuong phap
dién di SDS-PAGE su dung gel
Sephadex G-100, marker c6 dai tir 10
dén 100kDa. San pham cua dé tai duoc

Két qua phan tich dién di SDS trén
mau dich gao thily phan tir nghién cau
(TN) va quy trinh san xuit cua Lasuco
(LS) cho thay ca hai mau protein thiy
phan déu c6 trong luong phan tir nam
trong khoang tir 116 kDa dén 14,4 kDa.
Mau TN c6 ham lugng protein 1a 19,1%,
v6i hiéu suat chiét xuat protein dat
90,1%, trong khi mau Lasuco (LS) chira
4,88% protein, vai hiéu suat chiét xuat 1a
42,2%. Mau TN chii yéu bao gom cac
protein co kich thudc 14,4 kDa, 25 kDa,
tir 50 dén 66,2 kDa va 116 kDa. Nguoc
lai, mau LS chu yéu chira protein c¢6 kich
thuoc 18,4 kDa va tir 50 dén 66,2 kDa.
Nhing két qua nay chirng minh rang quy
trinh chiét xuat protein dugc t6i wu hoa
trong nghién cau tao ra luong Ion
protein cé trong luong phén tur thap, co
tiém niang ung dung trong nhiéu nganh
cong nghiép phuc vu con nguoi.

IV. KET LUAN

Ung dung enzyme thuong mai protin
“Amano” SD-AY 10 cua cong ty Amano-
Nhat ban trong chiét xuét protein tir ba
sita gao da lam sach tinh bot va
carbohydrate mang lai hiéu suat chiét
xuét dat 90,1%, ham lugng protein trong

25

so sanh v¢éi dich thiy phan protein gao
dugc san xuat theo quy trinh ctia Hung
va cong sy (2022)[10] trén cung loai
nguyén lidu. Két qua danh gia duogc trinh
bay ¢ Hinh 5:

TN LS

kDa

—116.
—66.2

—450
—35.0
—25.0

—18.4
— 144

12% SDS-PAGE

Hinh 5. Hinh di¢én di SDS-PAGE mdu
dich protein gao thuy phdn.

TN: Mau thi nghiém LS: mau theo quy
trinh LASUCO

dich thuy phan dat 19,1% tai diéu kién
t6i wu: nong do enzyme SD-AY10
1,25% ES, nong do6 (NH,),S04 3%, nhiét
d6 thuy phan 60°C, tbc do dao tron 200
vong/phat, pH 8 va thoi gian enzyme
hoa 1a 120 phut. Phan tich SDS-page cua
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san pham cho thdy ham lwong peptide
phén tir lugng dudi 100 kDa cao, ching
t6 san pham c6 chat lwong va tinh chuc
nang cao, phu hop véi cac ung dung
trong nganh san XUt thuc phém, dugc
phdm va my pham. Két qua cua nghién

Loi cam on

ctru cling dong thoi md ra co hoi cho
viéc phat trién cac san pham phu trg
khac tu ngué)n nguyén liéu lta, gao, hd
trg su phat trién caa nganh cong nghiép
tai ché va san xuat thyc pham bén viing.

Nghién ctru nay 1a mét phan cong viéc cia Dy an Hop tac nghién ciru ma s 2023-
1(Reference number”5F75Ral212) gitta Cong ty Amano Enzyme Inc., Nhat Ban va
Vién Cong nghiép Thuc pham, B6 Cong thuong, kinh phi tai trg nghién ctru boi

Amano Enzyme Inc., Nhat Ban.

Tai liéu tham khao

1. Futuremarketinsights.com. Plant-based Milk
Market. 2024.

2. Roy T, et al. Rice protein: Emerging insights
of extraction, structural characteristics,
functionality, and application in the food
industry. Journal of Food Composition and
Analysis. 2023:105581.

3. Zheng L, et al. Reconstituted rice protein:
The raw materials, techniques and challenges.
Trends in Food Science & Technology, 2023.

4. Charoen R, et al. Production of rice bran
protein hydrolysates from traditional Thai
rice bran (Plai-Ngahm-Prachinburi). Int Food
Res J. 2017;24:2304-2311.

5. Hamada JS. Use of proteases to enhance
solubilization of rice bran proteins. Journal of
Food Biochemistry, 1999;23:307-321.

6. Hanmoungjai P, Pyle DL, and Niranjan K.
Enzyme-assisted water extraction of oil and
protein from rice bran. Journal of Chemical
Technology & Biotechnology: International
Research in Process, Environmental & Clean
Technology. 2002;77(7):771-776.

7. Morita T and Kiriyama S. Mass production
method for rice protein isolate and nutritional
evaluation. Journal of food science. 1993;
58(6):1393-1396.

8. Tang S, Hettiarachchy NS, and Shellhammer
TH. Protein extraction from heat-stabilized
defatted rice bran. 1. Physical processing and
enzyme treatments. Journal of Agricultural

and Food Chemistry. 2002;50(25):7444-7448.

9. Vo HT, et al. Optimization of Protein
Hydrolysate Production from Defatted Rice
Bran and Refining Process. 2017.

10.Lé Viét Hung and H.Q. Tuén, Nghién ctru thu
hdi protein trong bd gao ciia qua trinh san
XUt sira gao tai nha may Lavina food Cong
ty ¢6 phin mia duong Lam Son. Vién Cong

nghé sinh hoc va cong nghé thyc pham. 2022,
Pai hoc Bach Khoa Ha Noi: Pai hoc Bach
Khoa Ha Nai.

11.Jiang Y, et al. Effects of salting-in/out-
assisted extractions on structural,
physicochemical and functional properties of
Tenebrio molitor larvae protein isolates.
Food chemistry. 2021;338:128158.

12.Pham T, et al. Effects of pH and Salt
Concentration on Functional Properties of
Pumpkin Seed Protein Fractions. Journal of
Food Processing and Preservation. 2017;41.

13. Nielsen, PM, D. Petersen, and C. Dambmann,
Improved Method for Determining Food
Protein Degree of Hydrolysis. Journal of
Food Science. 2001; 66(5):642-646.

14.Jones CG, Daniel Hare J, and Compton SJ.
Measuring plant protein with the Bradford
assay : 1. Evaluation and standard method. J
Chem Ecol. 1989;15(3):979-992.

15. Amagliani L, et al. Composition and protein
profile analysis of rice protein ingredients.
Journal of Food Composition and Analysis.
2017;59:18-26.

16. Gerzhova A, et al. Study of total dry matter
and protein extraction from canola meal as
affected by the pH, salt addition and use of
zeta-potential/turbidimetry ~ analysis  to
optimize the extraction conditions. Food
chemistry. 2016;201:243-252.

17.Zhao Q, et al. Enzymatic hydrolysis of rice
dreg protein: effects of enzyme type on the
functional  properties and  antioxidant
activities of recovered proteins. Food
chemistry. 2012;134 3:1360-1367.

18.Charoen R, Tipkanon S, and Savedboworn W.
Production of rice bran protein hydrolysates
from traditional Thai rice bran (Plai-Ngahm-
Prachinburi ). 2017.



