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TOM TAT

Ba rugu gao tii nha mdy san xuat con thuc phdm cé ham lugng protein cao 70 - 80% chat kho; tuy nhién, hién
nay loai ba nay chi dugc st dung cho chdn nuéi la chu yéu, gay lang phi nguén protein thuc vat nay. Trong nghién
ctu nay, ching t6i da nghién cdu trich ly va thuy phan thanh phén protein trong nguén ba rugu nay dé chuyén
chung sang dang dé ting dung trong cac san phdm thuc phdm. Két qua cho thdy NaOH 0,5M két hgp véi chat khi
NaHSO, 0,05M, & nhiét do 70°C, sau 2 git cho phép dat hiéu qua trich ly t6t nhét 1a 78%. V6i ché phdm protease
Alcalase 2,4L Novozyme, qua trinh thuy phan protein sau khi trich ly dugc lua chon & diéu kién 60°C, tai pH 7,5
trong 4 h v6i ndéng do enzyme 0,8% cho phép thu hoi 89,79% protein tii ba rugu ban dau vao dich thuy phan dudi
dang cac san phdm c6 kich thuéc < 10 kDa. Nh¢ vay, kha niang ting dung ngudn protein tii ba rugu gao vao trong

céc san phdm thuc phdm dugc nang cao.

T khéa: Protein gao, ba rugu gao, thuy phéan, enzyme, peptide

1. DAT VAN DE

Ruogu va cac d6 udéng c6 con luon chiém mot vi
tri dang ké trong nganh cong nghiép thuc phdm tai
Viét Nam. Tinh dén 2017, t6ng san lugng con cong
nghi¢p dat hon 70 triéu lit/nam. Hau hét cac nha
may con thuc phdm déu st dung gao lam nguyén
liéu chinh. Gao dugc nghién, dich hoéa, dudng hoa
bdi cac enzyme va 1én men boi ndm men dé tao dich
gidm chin trudc, sau d6 dugc trai qua trinh chung
cat thu nhén con. Phin chét ran trong dich con lai
sau chung cit con dugc thu nhén bang ly tim, sdy
kho dugc goi la ba rugu va hién nay thuong st dung
cho chan nuoi. Theo udc tinh thuc té, cac nha may
san xudt con v6i nong do 14% (v/v) sé tao ra lugng
ba rugu biang khoang 30% nguyén liéu. Nhu vy moi
ndm, cac nha may san xudt con tai Viét Nam sé tao
ra khoang 47.000 tan ba rugu uét (do 4m 80%) hodc
12.000 tin ba rugu kho (d6 &m 10%).

Trong qua trinh san xudt con ti nguyén liéu gao,
tinh bot hau hét da bi phéan giai chi con chiém 10%,
trong dé protein > 70% chat kho (Taranu, Nguyen
et al, 2019). Protein tii gao cling nhu tU nhiéu
protein thuc vat khac dang dugc quan tam baéi cac
dac tinh chtic nang t6t ctia chung (Li, Liang et al,
2020). Tuy nhién, & Viét Nam, ba rugu gao mdi chi
dugc st dung lam thtic an chan nudi, gay lang phi
nguon protein.

Trén thé gidi cé it cdc nghién ctiu quan tdm téi ba
rugu gao va protein tii ba rugu gao do nguyén liéu
nay ddc thu cho mét s6 nudc. Thay vao dd, nguon
ba rugu ti nguyén liéu ngo, lua mi dugc quan tam
hon. Protein trong nguoén ba rugu nay da dugc chi
ra thdp hon nhiéu so véi ba rugu gao (chi khoang

30 - 40%) (Liu 2011). Mét s6 it nghién ctiu da tng
dung ba rugu kho tii cac nguon nguyén liéu nay vao
mot s6 san phdm banh, tuy nhién do con han ché
do ba rugu kho c6 thé anh hudng téi cam quan san
phdm (Singha, Muthukumarappan et al., 2018). V6i
ba rugu gao ciing gdy anh hudng cam quan khong
t6t néu b sung ty 1é 16n vao san phdm banh (két qua
chua dugc cong bo).

Do vay trong nghién ctiu nay, ching toi huéng
t6i muc tiéu chuyén hoa thanh phén protein trong
ba rugu gao sang dang dé dang cho ting dung hon
thong qua viéc nghién ctu trich ly thanh phan nay
va thuy phén chung thanh dang sin phim ngin
hon nhu céc peptide mach ngan. Tinh chét ctia san
phdm thuy phan dugc danh gia d€ chi ra tiém néng
ung dung.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Déi tugng trong nghién ctiu nay la ba rugu gao
kho ctia mot cong ty con thuc phdm tai mién Bac. Ba
rugu gao nay dugc sdy c6 do dm dudi 15% da dugc
nghién so bo giti trong cac tti cach 4m, ta mat dé su
dung cho céc thi nghiém.

2.2. Phuong phap nghién ctu

2.2.1. Ddnh kha ndng tiéu hod in vitro cia ba rugu
gao kho

Ba rugu kho cé cdu truc cling, kha ndng tng
dung truc tiép cho thuc phdm phu thudc nhiéu vao
kha néng tiéu hod cua. Trong phan nay, chung t6i da
danh gia kha nang tiéu hod ctia ba rugu ban ddu hoac
ba rugu sau khi dugc tién xt ly bing 1 s6 phuong an
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kha thi cho ché bién thyc phdm. Cac phuong an tién
xt ly bao gdm dugc thé hién trén bang Phuong an
nghién va nhiét dugc ap dung dé tién xti ly ba rugu
nhu mo ta dudi day:

- Nghién kho: Ba rugu dugc xay, nghién thanh
kich thuéc < 0,01 mm.

- Nghién uét: Ba rugu dugc hoa véi nudce theo ty
1¢ 1/3 (w/w), sau d6 dugc nghién bing mdy nghién
mau IKA T10 (t6c do 15000 vong/phit, trong 2 phit).

- Xt ly nhiét: Ba rugu dugc nghién kho va dem
phoi nudc véi ti 1é 1/5 (w/w) va dun & 100°C trong
20 phut.

Sau khi dugc xu ly nhu trén, mau tiép tuc dugc
dem di danh gia kha nang tiéu hoa in vitro theo
phuong phap INFOGEST 2.0 (Brodkorb, Egger et al.
2019) v6i 3 giai doan chinh. Phéi tron mau cin danh
gid v6i dich SSF (Simulated Salivary Fluid - dich
nudc bot mo phong) dugce giti 6 nhiét do 37°C) véi
tylé 1:1 (w/w) trong 6ng fancol tao thanh khoi tron
1an. U mau & nhiét dd 370C trong 2 phut (giai doan
miéng). Sau d6 phdi tron tiép mau nay theo tylé 1: 1
v6i dich SGF (Simulated Gastric Fluid - dich da day
md phong) da G ¢ nhiét dé 370C va pepsin véi sao
cho hoat d6 trong dich sau phéi tron 1a 2000 U/ml.
Chinh pH dich vé 3 bing HCl 6M. U tiép trong thoi
gian 2h (giai doan da day). Tiép tuc bd sung thém
dich SIF (Simulated Intestinal Fluid - dich rudt moé
phong) theo ty1é 1 : 1 v6i mau va trypsin sao cho hoat
dod trypsin trong dich sau phéi tron dat 100 U/ml.

Chinh pH vé 7 bing NaOH 1M, G mau & nhiét
d¢ 37°C c6 lac trong 2 h.

Sau qua trinh nay, dich dugc ly tam & 10000 vong/
phut, 20°C, trong 10 phut dé tach cin va thu dich
ndi. Phén dich néi dugc gan va dem xac dinh luong
nito amin ty do (free amino nitrogen, FAN). Phan
cén con lai dugc sdy & nhiét do 50°C trong 24 h, dem
can khai lugng va xac dinh d6 4m. Kha néng tiéu
hod in vitro dugc tinh dya trén khéi lugng ba ran
(tinh theo chat kho) da giam so vé6i ba rugu ban dau
(theo %).

2.2.2. Trich ly protein tii ba rigu gao

Tham khao tli nghién ctiu ctia cdc nhém téc gia
Cookman va cong tac vién ndm 2009, két hop véi
cac nghién ctiu so by ciia nhém (két qua chua cong
bd), quy trinh trich ly ba rugu dugc thuc hién nhu
sau: ba rugu phdi tron véi dung dich NaOH 1M hoac
hon hgp NaOH 0,5M - NaHSO, 0,05M theo ty 1é ba
rugu: dung moi = 1: 10 6 nhiét d6 70°C trong 2 gio.
Ly tam hon hgp sau xtt Iy & 10000 vong/phit trong
10 phut. Ba rin thu dugc sau ly tim dugc dem sdy &
50°C trong 24 gid. Pem can xac dinh khoi lugng va

d6 4m ba nay. Hiéu qua trich ly (ty 1é trich ly) dugc
tinh la % giam khoi lugng cua ba (theo chat kho) so
v6i khoi lugng ba rugu ban dau.

Tiép theo, néng d6 NaOH, NaHSO3 va thoi gian
lan lugt dugc t6i uu cho hiéu qua trich ly tot nhat.
D€ t6i uu néng do NaOH, néng do NaHSO, dugc
c6 dinh tai 0,05M d€ két hgp v6i NaOH c6 nong do
trong dai 0,1 - 2M. Tuong tu, NaOH dugc c6 dinh
tai 0,5M dé€ két hgp v6i NaHSO3 trong dai nong do
tt 0,05M - 0,2M. Thoi gian trich ly dugc khao sat tu
1-6gio.

2.2.3. Thity phan dich trich ly bing enzyme

Dich sau khi trich ly sé dugc phén gidi bang
protease thuong mai tao dich chta peptide va axit
amin. TU cdc ché phdm enzyme protease thuong mai
(Bang 1), ché phdm phu hgp nhat dugc chon lya.
Dich trich ly dugc chinh vé pH t6i uu tuong tGing véi
cac protease bang HCl 6M, két hgp véi pha loang
2 lan so véi sau qua trinh trich ly bang nuéc khu
ion (Ung v6i ty 1é ba rugu:dich = 1 : 20). Sau do, cac
ché phim protease dugc bé sung vao cac dich nay
v6i lugng 0,8% theo khoi lugng ba va u & cac nhiét
do t6i uu tuong ting (Bang 1) trong thoi gian 4 h ¢6
khudy tron. Pun s6i cach thuy 5 phut dé vo hoat céc
enzyme, tién hanh ly tim 10000 vong/phuat dé thu
dich néi, dem xac dinh ham lugng FAN.

Sau khi da chon lua dugc enzyme, nong do ché
phdm va vé6i thoi gian thuy phéan dich trich ly tiép
tuc dugc khao sat d€ toi uu hon diéu kién thuy phan
dich trich ly ba rugu. Tai méi diéu kién thi nghiém
nay, sau qud trinh thuy phan mau dich néi dugc thu
nhan dé xac dinh FAN theo phuong phap dugc mo
ta & dudi. Ty 1é ham lugng peptide mach ngéan (thé
hién qua gia tri FAN).

Bang 1. Diéu kién t6i wu ctia cac ché phdm
enzyme protease thuong mai

Enzyme pH Nhiét d6 (°C)
Alcalase 2.4L (Novozyme) 7,5 60
Alphalase (Genecor) 6,5 58
Fermgen (Dupont) 4,3 32
Neutrase (Novozyme) 6,0 40

2.2.4. Tao dich thuy phdn 6 quy mé phong thi nghiém

Sau khi chon luya dugc ché do trich ly, ché do
thuy phan, thi nghiém tao dich thuy phan & quy
mo PTN véi 50 g ba rugu gao dugc thuc hién (quy
trinh dugc mo ta trong phan két qua). Dich peptide
sau thay phan ngoai viéc dugc danh gia cam quan
(mau sic, mui, vi), kich thudc trung binh cta san
phdm peptide trong dich bang phuong phap dién
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di bién tinh. Bén canh d¢, dich thuy phan dugc say
phun trén hé thong sy phun Buchi 290 (Thuy sy)
dé thu nhan dang bot peptide. Bot peptide dugc xac
dinh ham lugng 4m va protein téng bang phuong
phap Kejldahl.

2.2.4. Cdc phuong phdp phan tich hoa ly

Do 4m ctia cdc mau kho duge xdc dinh bang may
do d¢ dm nhanh MA15 (Satorius). Ham lugng nito
amin tu do (free amino nitrogen FAN) dugc xac dinh
theo phuong phap 9.10.1 ctia EBC. Protein trong cac
mau dugc xac dinh bang phuong phap v co va cét
dam Kejldahl theo TCVN 4328-1:2007. Ham lugng
tinh bot dugc xac thong qua ham lugng dudng khu
khi bi thuy phan véi HCI 2% & 1000C trong 2 h.
buong khi dugc xac dinh bang phuong phép tao
phtic chat mau véi thudc thu 3,5-Dinitrosalicylic
acid (DNS) (Miller 1959). Ham lugng x0 tong dugc
xac dinh theo phuong phéap st dung tui Alkom
(AOCS Ba 6a - 05). Phuong phap dién di bién
tinh Sodium Dodecyl Sulfate Polyacrylamide Gel
Electrophoresis (SDS-PAGE) (sti dung gel tach co
nong do polyacrylamide 18%) dugc st dung xac dinh
khéi lugng ctia cac san phdm protein hay peptide
dugc thuc hién theo quy trinh MANO0007891 cua
Life Technology.

2.2.5. Phuong phdp todn hoc xii ly sé liéu
Cac thi nghiém dugc thuc hién doc 1ap 3 lan, s6
liéu dugc xt ly trén phan mén Excel cia Microsoft
Office va dugc mo ta bang gid tri trung binh va do
léch chuin.
2.3. Thiét bi, thoi gian va dia diém nghién ciu
Céc thi nghiém dugc thuc hién trén cac thiét bi
thudc Trung tdm Nghién ctiu va Phat trién Cong
nghé Sinh hoc, Vién Cong nghé Sinh hoc va Cong
nghé Thuc phdm, Pai hoc Bach khoa Ha Noi trong
ndm 2019 dén 2020.

I1I. KET QUA VA THAO LUAN

3.1. Panh gia kha néang tiéu hoa in vitro cua ba
rugu gao

Két qua phén tich ba rugu gao st dung trong
nghién ctiu nay cho thdy tinh theo chat kho, ham
lugng protein, chat xo va tinh bot sét con lai trong
ba rugu lan lugt la: 79,28 + 0,52 %, 4,20 * 0,34%,
8,72 £0,09% tuong dong véi cac két qua da dugc cac
tac gia trudc cong bo (Taranu, Nguyen et al., 2019).
V6i cac phuong phap xt ly ba rugu khac nhau, kha
ndng tiéu hoa in vitro da dugc danh gia (Bang 2).

Ba rugu kho khong qua bién phap xt ly nao cé
ty 1é tiéu hoa in vitro thap nhat dat 14,70%. Cac mau
xu ly khac nhu xt ly nhiét 100°C/2 gid, nghién uét
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va nghién kho c¢6 ty 1¢é tiéu hoa in vitro ting lén so
v6i mau khong xt ly nhung chi dat 34 - 36 %. Co thé
thay viéc nghién nho (hay dun séi trong 2 gi®) co6
tac dong tich cuc téi kha nang tiéu hoa in vitro cua
ba rugu nho lam nho ba rugu dé ting tiép xuc va bi
phan gidi bdi cac enzyme trypsin hay pepsin trong
dich gia da day SGF va gia rudt SIE. Ham lugng FAN,
thé hién lugng peptide va cac axit amin (c6 goc amin
tu do) tlf qua trinh phan giai protein bdi cac enzyme
nay, cling c6 su tang lén tuong tGing vai ty 1¢ tiéu hod
va dat 0,27 - 0,30 g/L & cdc phuong an xti ly ba rugu
(Bang 2).

Bang 2. Danh gid kha ning tiéu hod in vitro
ctia ba rugu gao

TV 16 ba
Phuong phap xt ly tié: lfole)iain FI,XN trong
vitro (%) dich (g/L)

Khong xit I (d6i chiing) 14,70 +0,73 0,17 % 0,01
Xt ly nhiét 100°C/2 h 34,10£1,71 | 0,27 £0,01
Nghién ué6t 34,90 £ 1,75 | 0,30 £ 0,02
Nghién min < 0,01 mm | 35,50+1,78 0,30 £0,01

Nhu vay, chi c6 khoang 1/3 lugng ba rugu dugc
tiéu hod in vitro, c6 thé 1a do trong qua trinh san
xudt con, cac thanh phan trong gao (cht yéu con lai
la protein) bi trai qua nhiéu qua trinh xtt ly nhiét do
cao (dich hoa gao v6i ché enzyme o.- amylase thuong
mai nhu Termamyl & 100°C), chung cat & nhiét do
s0i trong thoi gian dai va sdy thu nhan ba rugu kho.
Tuong ting, 2/3 lugng ba rugu (khoang 64%) khong
dugc tiéu hod kéo theo su lang phi protein trong
ba nay. Do vdy, cac bién phap xu ly ba mtic do triét
dé€ hon nhu trich ly va thuy phan protein dé c6 thé
chuyén hod protein sang dang dé st dung hon la can
thiét, nhu mo ta trong cac ndi dung tiép theo.

3.2. Trich ly protein tif ba rugu

Trudce khi st dung hoa chat, nudc dugc st dung
dé trich ly ba rugu gao. Trong do, ba rugu dugc
nghién uét véi nude, két hop véi xt Iy nhiét do cao
(Bang 3). Tuy nhién, hiéu qua trich ly chi dat khoang
5%. Ro rang, viéc chi st dung nghién, xt ly nhiét la
chua da nén hiéu qua thap hon so véi 6 st dung cac
enzyme tiéu hoa nhu thi nghiém truéc.

Bang 3. Phuong an trich ly bang nuéc

két hgp vé6i nhiét do
Phuong an xu ly Hiéu qua trich ly (%)
121°C/ 15p 5,01 + 0,06
Nghién + 121°C/ 15p 5,23 +£0,10
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Hinh 1. Hi¢u suét trich ly ba rugu khi sti dung NaOH
cdc nong do khac nhau két hop véi NaHSO, 0,05M
tai 70°C sau 2 gio. Nong d6 chat kho 10%

Do véy, ching t6i da tién hanh trich ly ba rugu
kho bang kiém va cho két qua t6t hon (Hinh 1 va 2).
Theo cic cong b6 vé thanh phén protein trong gao
cht yéu la glutelin chiém ty trong 75 - 90% protein
tong (Kawakatsu and Takaiwa 2019), nén trong
truong hgp nay khi st dung NaOH véi sy c¢é mit
ctia NaHSO3, hiéu qua trich ly 16n hon so véi st
dung nudc. Khi thay d6i néng d6 NaOH tu 0,1M
dén 1M, hiéu suét trich ly tang tu 40% dén 78%
(Hinh 1). Glutelin c6 kha nang hoa tan tét trong
kiém (Cookman and Glatz 2009) nén khi ting noéng
d6 kiém NaOH thi ty 1¢ trich ly ting lén. G nong do
NaOH 0,5M cho hiéu qua trich ly dat bao hoa (78%).
Theo nhiéu nghién ctiu, viéc st dung chat khi sé pha
vG lién két disulfur lam ting kha ning hoa tan vao
dung mdi ctia protein (Cookman and Glatz 2009,
Chatzifragkou, Prabhakumari et al. 2016), tuy nhién
trong thi nghiém nay khi néng d6 NaOH dugc c6
dinh tai 0,5M, viéc tang nong d6 chit khtt NaHSO,
tt 0,05M dén 0,2M khong lam tang hiéu qua trich ly
(Hinh 2). C6 thé chat khi chi cdn ¢ mdt mic nho dé
pha v& cac cau disulfur.

D€ dénh gid anh hudng cta thoi gian dén hiéu
sudt trich ly, ba rugu dugc xt ly véi héon hgp dung
dich NaOH 0,5M, NaHSO, 0,05M 6 70°C trong
thoi gian ti 1 gio dén 6 gio khudy trdn lién tuc. Tuy
nhién, viéc kéo dai thai gian tii 2 gio dén 6 gio khong
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Hinh 3. Hié¢u suit trich ly theo thoi gian
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Hinh 2. Hiéu suat trich ly ba rigu khi st dung NaHSO,
cac nong do khac nhau két hgp véi NaOH 0,5M
tai 70°C sau 2 gi¢ . Nong do chat kho 10%

lam tdng hiéu qua trich ly (Hinh 3). Vi vay chon thoi
gian thich hgp cho trich ly la 2 gio.
3.3. Thay phéan dich trich ly bang enzyme

- Luachonenzymethtly phan: Dich trichlybarugu
véi diéu kién da chon NaOH 0,5M + NaHSO, 0,05M
trong 2 h & nhiét dé 70°C dugc xt ly va thuy phan
v6i 4 loai ché phdm protease thuong mai (Bang 1).
Két qua cho thdy, enzyme Alcalase 2,4L tao lugng
FAN cao nhit trong 4 enzyme khao sat (dat khoang
1 g/L va cao >2 lan so véi khi sti dung cac enzyme
con lai chi dat khoang 0,4 g/L) (Hinh 4). Ban chat
enzyme Alcalase 2,4L (Novozyme) la mét endo -
protease thudc loai serine, n6 c6 kha ning thiy phan
hau hét cac lién két peptide mdt cach ngau nhién
trong chudi protein. Gia tri pH t6i uu ctia cac ché
phdm enzyme Alphalase, Neutrase trong khoang
6,0 - 6,5, cia Ferngem la 4,3 gan vdi gia tri pI cua
protein tti gao (pH 4.8) (Ju, Hettiarachchy et al., 2001).
Do vay, tai pH t6i uu cho cac enzyme nay, protein
ctia gao c6 xu hudng hoa tan kém hon, kéo theo hiéu
qua thuy phén protein bdi cac enzyme nay kém hon
so v6i Alcalase c6 pH t6i uu vung kiém pH 7,5 ciing
la ving pH ma glutelin hoa tan t6t hon. Thém vao do
viéc dung Alcalase ciing gitip ton it axit d€ diéu chinh
pH ctia dich trich ly hon so véi cac enzyme khac. Vi
thé, chung t6i chon enzyme Alcalase dé thuy phan
cho cac thi nghiém con lai ctia nghién ctiu nay.

T
8

.6

4

i
0

Alphalase Alcalase Neutrase Fermgen

Ham luong FAN g/l
oS o O O

Hinh 4. Ham lugng FAN cua dich thay phan
bang céc ché phdm enzyme thuong mai

109



Tap chi Khoa hoc va Céng nghé Néng nghiép Vit Nam - S6 01(122)/2021

- Khao sat nong do enzyme thtay phan: C6 dinh
nhiét d6 60°C, pH 7,5, thai gian thuy phan 4 gio va
thay d6i nong d¢ enzyme 0,2 - 2,0% trong cic mau
thi nghiém thuy phan. Chung t6i thu dugc két qua
vé ham lugng FAN tao ra nhu & bang 4. Co thé thdy
rang, ti ndng do enzyme 0,8% trd 1én, ham lugng
FAN tao ra dat 0,99 g/L va khong tiép tuc tang lén
(Bang 4).

Bang 4. Anh hudng ctia nong do Alcalase
dén hiéu qua thuy phéan

Bang 5. Anh huéng ctia thoi gian
dén hiéu qua thay phan

Thei gian (gio) FAN (g/1)

1 0,79 £ 0,04
0,88 = 0,05
0,92 + 0,05
1,02 £ 0,03
1,00 + 0,04
1,03 £ 0,05

NG s W N

Nong d6 (%) FAN (g/L)
0,2 0,69 £ 0,05
0,4 0,73 £ 0,04
0,8 0,99 £ 0,05
1,2 1,00 = 0,05
1,6 0,99 + 0,04
2,0 0,97 £ 0,05

- Anh hudng cta thoi gian téi hiéu qua thay
phén: Bang 5 thé hién két qua thuy phan béng
Alcalase dich trich ly theo thoi gian véi diéu kién
0,8% nong do enzyme, nhiét do 60°C. Sau 4 gi6 trd
di, ham lugng FAN trong dich thuy phéan tang khong
dang ké nén chon thoi gian thiy phén la 4 gio.

Dung méi NaOH 0,5M
—NaHSO03 0,05M

3.4. Tao dich thuy phan ¢ quy m6 PTN

St dung cac diéu kién da lya chon, dich thuy phan
ba rugu dugc tao ra & quy mo phong thi nghiém 50 g
ba rugu theo quy trinh trén hinh 5.

Quy trinh trén dugc thi nghiém & quy mo 50 gba
trong thé tich 500 ml dich trich ly. Ba sau qua trinh
thiy phan dugc dem sdy va xac dinh protein tong
bang phuong phap Kejldahl. Tuong tu dich thuy
phan ciing dugc sdy phun thanh dang bét (Hinh 6)
sau d6 dugc xac dinh protein tong va do dm. Két hop
v6i cac két qua protein va do 4m ba rugu gao ban
dau, cac s6 liéu dugc mo ta trén bang 6.

| Phéi trén voi ty 18 ba : dung méi = 1: 10 |

Trich ly ¢ nhiét d¢ 70°C trong 2h

I

| Chinh pH vé 7.5

.

| Dinh mitc vé ty 16 1 : 20

:

| Bé sung enzyme Alcalase 0,8% |

I

| Thuy phan & 60°C trong 4h

| Séy ba 1éin ‘

,

I

| Ly tam 10000 v/ph trong 10 phut

| Xac dinh am |

}

| Xac dinh nito téng sd |

Hinh 5. Quy trinh tao dich thuy phén tit ba rugu quy mo phong thi nghiém
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Bang 6. Cac chi tiéu ctia ba trudc

va sau qua trinh trich ly va thily phan

Chi tiéu E:;ggs i?lrtll:l;(g;l?; Dich thuy phan Bot sdy phun
Khéi lugng (g) 50,00 10,79 1000* 44 ¢
D6 4m (%) 13,00 4,58 - 14,70
Y 3 0 %%
gl";?kll‘fg)ng protein (% theo 79,28 34,20 S(Z:gé ;%/LLI)\I) 73,33
Khéi lugng phan protein téng (g) 34,49 3,52 30,97** 27,52
Hiéu suét thu protein t6ng (%) 100 10,21 89,79** 79,81
Cam quan ) i l?ich r’néu Ya‘lnig, B(f)‘F m{n mé}1 trang,
canh dan, vi man vi man (Hinh 6)

Ghi chii: *Thé tich ml; **Tinh todn dua trén luigng protein trong ba ban ddu so v6i luigng protein con lai trong ba ran
sau thuy phan; *** Bao gom cd cdc mudi tao ra do qud trinh trung hoa dich.

3! R - ' Al
3 e
| by "ok % X
) g - a4
- ¥ : ? 5 i f
= Ch } )p }' 4 3
&g " ¥ :
¢ A T A b s et
£ M- < } o -
‘fr ;L :?. »‘P

Hinh 6. Bot peptide thu dugc

1 2 M  «pa

Hinh 7. Dién di bién tinh SDS-PAGE mau dich

sau sdy phun dich thtly phan trich ly (Lan 1) va sau thay phan (Lan 2). M: thang
protein chuén (EZ-Run™ Rec, Fisher BioReagents)

Theo céc két qua thu dugc ti bang 6, ba ran con
lai sau thuy phan dat 10,79 g v6i do 4m 4,58%. Ba
nay c6 ham lugng protein 34,20%, tuong tGng véi
lugng protein la 3,52 g. Piéu nay c6 nghia 30,97 g
protein da dugc trich ly vao dich, tuong ting véi
hiéu sudt trich ly protein la 89,79%. Theo tinh toan
nhu vy thi dich thuy phén c6 chita 4,96 g/L N téng.
Khi sdy phun, tti 1 lit dich thuy phan thu nhan dugc
44 g bot c6 ham lugng N tinh theo protein 73,33%
(dd6 4m 14,70%), tuong ting v6i hiéu suét thu hoi
protein dat 79,81%.

Hiéu qua thuy phéan protein ctia Alcalase dugc
th€ hién thém trén két qua chay dién di bién tinh
(Hinh 7). Trong d6, v6i mau dich trich ly trude thuy
phan (lan 1 hinh 7) xuat hién vét mo (smear) kéo
doc trén ca lan chay va khong c6 vach r6 nét nao
chiing to cac protein trong dich trich ly da bi dut gay
hodc phan huy thanh cac san phdm c6 phéan b6 rong
vé kich thudc trong qua trinh san xuét con hoac qua
trinh trich ly bang kiém. Tuy nhién, v6i mau dich
sau thuy phan bang Alcalase, cac san phdm tap trung

hon & vung kich thuéc < 10 kDa chiing té da c6 su
thuy phan cac protein kich thuéc dai hon vé€ san
phdm ngin hon (lan 2, Hinh 7). Hién nay dang c6
nhiéu nghién ctiu ching minh rang cac peptide c6
kich thuéc nhé hon 10 kDa thudng cé hoat tinh sinh
hoc cao, ddc biét la hoat tinh chong tang huyét ap va
khang khuén (Li, Liang et al., 2020).

Vé dic diém cam quan, dich sau thuy phan c6 mau
vang canh gian, vi man do NaCl tao thanh khi hiéu
chinh pH bang HCI, phu hgp cho viéc ting dung vao
cac dich nudc chdm, nudc mam can bd sung dam.
Bén canh d6, mau sac va mui vi cua dich thay phan
6 thé xti ly thém d€ phtt hgp véi nhiéu san pham.
Nong do dam cua dich c6 thé dugc ting 1én, két hgp
v6i loai mudi bang phuong phép loc mang, nha vy
c6 thé mé rong kha ning ting dung cua dich trong
nhiéu san phdm khdac. Bot sdy c6 mau sang trang nga
vang min chua cac peptide duéi 10 kDa (ham lugng
73,33% quy theo protein) dé tiéu hod c6 thé dé dang
bd sung vao nhiéu san phdm thuc phdm dang bot
khac nhau dé taing d6 dam.
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IV. KET LUAN

Nghién ctu da lya chon dugc diéu kién thich
hgp dé trich ly va thuy phan protein tii ba rugu gom
2 giai doan: trich ly bing NaOH 0,5M - NaHSO,
0,05M, 70°C, thoi gian 2 gi¢ va thuy phan bang ché
phdm protease Alcalse 2,4L (Novozyme) 0,8% &
60°C, pH 7,5, thoi gian 4 gio. Hiéu suit thu nhén
protein tong sau trich ly va thuy phan dat 89,79%
v6i san phdm chu yéu la cac peptide c6 kich thude
< 10 kDa dé tiéu hoa hon, nhd vay nang cao kha
ndng tng dung nguon protein tu ba rugu gao vao
trong cac san phdm thuc phdm.
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Extraction and hydrolysis of protein from industrial rice-based
dried distiller’s grain toward food application

Abstracts

Do Thi Thanh Huong, Nguyen Gia Long,
Chu Ky Son, Nguyen Tien Thanh

Dried distiller’s grain (DDG) from alcohol factories based on rice as raw material composes of 70 - 80% dry matter
of protein; however this valuable plant protein sources are mainly used for livestock at present. In this study, the
extraction and hydrolysis of protein from this source was investigated to convert this protein source into digestible
forms such as peptide and amino acid for food application. The results showed that 0.5M NaOH solution combined
with 0.05M NaHSO, yielded in an extraction of 78% after 2 hours at 70°C. The hydrolysis of extracted protein was
performed at 60°C, pH 7.5 for 4 hours with enzyme concentration of 0.8% dry matter of DDG of Alcalase 2,4L
Novozyme and resulted mostly in low molecular products (<10 kDa) with recovery yield of 89.79%. In this digestible
form, the potential application in food production of rice based DDG protein is therefore enhanced.

Keywords: Rice protein, rice-based dried distiller’s grain, hydrolysis, enzyme, peptide
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