TC.DD & TP 16 (6) - 2020

NGHIEN CUU DIEU KIEN THUY PHAN PHU PHAM
PROTEIN CUA QUA TRINH SAN XUAT
MALTODEXTRIN TU GAO BANG ENZYME
PROTEASE THUONG MAI

Dé Trong Hung', Chu Hwong Giang?, Nguyen Hoang Phi’
Lwong Thi Nhw Hoa’, Nguyén Thity Linh?

Protein gao 1a mot san pham phu thu dugc trong qua trinh san xuat maltodextrin tir gao bang
phuong phap enzyme thity phan tinh bot. San phim protein gao thuy phan c6 gi tri dinh dudng
cao tir thyc vét va khong gdy di tmg cho ngudi str dung. D3 xac dinh duogc cac diéu kién thiy
phan protein gao bang enzyme protease thwong mai véi cac thong sb ky thuat sau: nong do
co chét 15%, két hop Alcalase 2.4L va Flavourzyme 500MG véi ndng do enzyme mdi loai 1a
0,15%, nhiét d6 thuy phan 55°C, thoi gian thily phan 20 gio, pH 7,0. Hiéu suat thity phéan pro-
tein dat khoang 75%. Dich thiy phan s& duoc thu hoi san pham dang bot ché pham protein va
¢6 thé mg dung lam nguyén liéu san xuat thuc phim chirc ning bd sung ngudn dam thuc vat

c6 gia tri dinh dudng cao.

Twr khoa: Protein gao, enzyme thuy phdn, Alcalase, Flavourzyme.

1. MO PAU

Gao 1a mdt loai lvong thuc cho trén
mot nira dan s6 thé gidi va 1a mot ngudn
cung cdp protein quan trong cho con
nguoi. Pay 1a ngudn protein thyc vat
khong gay di ing, co6 gié tri dinh dudng
cao va kha nang dé hap thu. Trong
nhiing ndm gan day nguodn protein gao
da tro thanh thuong mai hoa vi tinh chat
mg dung cao trong thuc pham va dugc
pham [1]. Cac axit amin trong protein
gao c6 huong vi dic trung, khong gay
di tng so véi cac axit amin c6 ngudn
gdc tir dau twong, ngii coe khac [2; 4;
6]. P c6 nghién ctru vé ty 18 hiéu suat
tang trong cua protein dugc thir nghiém
trén chudt cho thiy d6i voi protein tir

gao 1a 2,18 so vdi protein thit bo 1a 2,3,
do vay protein tir gao dugc cho 1a ngudén
axit amin co gia tri [3].

Protein gao 1a mot san pham phu thu
dugc trong qua trinh san xuat malto-
dextrin tr gao bang phuong phap en-
zyme thiy phan tinh bdt. Tuy nhién san
pham protein ndy chua quan tim nghién
clru nang cao gia trj kinh té ma van chi
dung lém thirc an gia stic. Céac nghién
cuu gan day cho thiy proteln thuy phéan
c6 ngudn goc tir gao dé dang tiéu hoa
hon cac dang protein thuc vat khéc, )
luong axit amin cao nhu trong sita me,
chira ddy du cac thanh phan axit amin,
bao gdm ca cac axit amin khong thay
thé [6]. Chi sb gia tri sinh hoc cia pro-
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tein gao cao nhat, tvong duong véi pro-
tein cua sira [5; 7].

Trong nghién ctru nay, ching t61 xac
dinh cac yéu t6 thich hop trong qua trinh
thily phan protein gao bang enzyme
protease thuong mai voi muc dich tao
ché pham bot protein thuy phan tir gao
c6 gia tri dinh dudng cao va dé hap thu
khi (g dung trong ché bién thyc pham.

II. NGUYEN LIEU VA PHUONG
PHAP

2.1. Nguyén liéu

- Ché pham protein thd 14 san pham
phu thu duogc tir qué trinh san xuét
maltodextrin tir gao trén diy chuyén
thiét bi san xuét ciia Cong ty CP Thuc
pham Minh Duong. Ché pham protein
tho duoc say kho c6 ham lugng protein
tong s6 77,5%.

- Enzyme protease: Alcalase 2.4L
(Novozyme) c6 ngudn gdc tir Bacillus
licheniformis, nhi¢t d¢ thich hop 50-
60°C, pH 6,5-8,5. Flavourzyme 500MG
(Novozyme) c6 ngudn goc tir Aspergil-
lus oryzae, nhi¢t do thich hop 50-55°C,
pH 5,0-7,0. Neutrase 0.8L (Novozyme)
¢6 ngudn goc tir Bacillus amyloliquefa-
ciens, nhiét do thich hop 45-55°C, pH
5,5-7.5.

- Hoa chat: H2S04, CuS04, K2S04,
NaOH, HCI, xanh metylen, phenol-
phtalein,.... dugc mua tir hang hoa chét
Merck (Puc).

2.2. Phwong phap nghién ciru

- Néng do chat kho hoa tan duogc xac
dinh bang chiét quang ké Atago (Nhat
Ban), don vi biéu thi 1a °Bx (Brix) twong
mg ty 18 % khdi lugng cac chat hoa tan
so v6i khéi lugng dung dich.
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- Xéc dinh ham luong protein tong s6
theo bang phuong phap Kjeldahl.

- X4ac dinh ham lugng protein hoa tan:
Dich protein thuy phan dugc loc trong
loai bo phan khong tan. Pinh lugng
protein hoa tan trong mau theo phuong
phép Kjeldahl.

- Hiéu suit thiy phan protein dugc
tinh theo cong thirc biéu thi bang ty sb
gitta ham lugng protein hoa tan va ham
luong protein tong s6 ban dau dua vao.
Cu thé:

Pht
H(%) =~ —x 100
S

Trong dé: H: Hiéu suét thay phan (%)
Pht: Protein hoa tan (%)
Pts: Protein tong (%)
- Két qua thi nghiém dugc tién hanh
v6i 3 1an lap lai va ldy két qua trung binh.

1. KET QUA VA THAO LUAN

3.1. Nghién ctru lua chon enzyme
thich hgp cho qua trinh thiy phan
protein gao

Lya chon enzyme protease thuong mai
thich hop cho qué trinh thity phan pro-
tein tho 1a rat quan trong, n6 quyét dinh
dén hiéu suit va chat luong san phém.
Trong phan nghién ciru nay chung toi
tién hanh thtr nghiém thay phan pro-
tein tho véi ba loai enzyme la Alcalase
2.4L, Flavourzyme 500MG, Neutrase
0.8L cua hing Novozyme. Piéu kién
thi nghiém: nong d6 mdi loai enzyme la
0,2%, mau d6i chimg khong c6 enzyme,
nong do co chat 10%, pH 7,0, nhiét do
thuy phan 50°C, thoi gian thuy phan 24
gio. Két thiic thi nghiém duoc thé hién
0 bang 1.
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Bing 1. Anh hwong ciia méi logi enzyme trong qud trinh thiiy phén protein gao

Miu Nong do chat kho Protein hoa tan Hiéu suit thuy
hoa tan ("Bx) trong mau (%) phan (%)
b/C 0,3 0,15 1,94
N 4,1 3.8 48,9
A 5,2 4,69 60,5
F 5,3 4,71 60,8

(Chu thich: N = Neutrase 0.8L; A = Alcalase 2.4L; F = Flavourzyme 500MG)

Qua bang 1 cho théy, hai loai enzyme Alcalase 2.4L v Flavourzyme 500MG c6 hiéu
suat thuy phan cao gan twong duong nhau. Con Neutrase 0.8L c¢6 kha ning thay phan

protein kém hon so voi hai enzyme nay.

3.2. Nghién ctru anh hwéng cia sw
két hop cac loai enzyme trong qua
trinh thiy phan protein gao.

Két hop cac loai enzyme voi nhau
trong qua trinh thuy phan protein gao
thé nham nang cao hiéu suat thuy

phan. Piéu kién thi nghiém: cac en-
zyme két hop c6 cung nong d6 0,1%,
néng do co chét 10%, pH 7,0, nhiét
do thuy phan 50°C, thoi gian thuy
phan 24 gio. Két qua thi nghiém dugc
thé hién ¢ bang 2.

Bing 2. Anh hwong ciia sw két hop cdc loai enzyme trong qud trinh thiiy phan

protein gao

Nong d¢ chat

Protein hoa tan

Hiéu suit thuy

Mau kho (°Bx) trong mau (%) phan (%)
A+N 5,5 4,85 62,6
A+F 6,5 5,28 68,1
N+F 5,7 4,95 63,9

N+A+F 6,6 5,31 68,5

(Chu thich: N = Neutrase 0.8L; A = Alcalase 2.4L; F' = Flavourzyme 500MG)

Qua bang 2 cho thay, khi két hop hai
loai enzyme (A) + (F) trong thuy phan
protein gao cho hiéu suét thity phan
cao gan tuong duong véi khi két hop
3 loai enzyme va cao hon nhiéu khi

dung tung loai enzyme riéng lé. Do
vy két hop hai loai enzyme Alcalase
va Flavourzyme dugc chon trong thuy
phan protein gao thd trong san xuat
bot protein
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3.3. Nghién ctru xac dinh nong dd
enzyme thich hgp cho qua trinh thiy
phén protein

Thi nghiém xac dinh nong d6 enzyme
thich hop trong qué trinh thuy phan
protein gao thé dugc tién hanh nhu sau:
ndng do co chat 10%, pH thity phan 7,0;

Nhiét do thuy phan 50°C, thoi gian thuy
phan 24 gio. Két thic thi nghiém, loc
thu dich thiy phan rdi tién hanh phan
tich ndong do chat tan, ham luong pro-
tein tong s6 va hoa tan, hiéu suét thuy
phan. Két qua thi nghiém dugc thé hién
0 bang 3.

Bing 3. Anh hwong ciia nong dp enzyme trong qud trinh thiiy phén protein

Nong d¢ enzyme (%) N Protein hoa  Hiéu suét thuy
TT Nonso: d(? chat tan trong miu phan protein

F A kho ( BX) (%) (%)
1 0,1 0,1 6,5 5,17 66,7
2 0,1 0,15 6,6 5,32 68,6
3 0,1 0,2 6,6 5,34 68,9
4 0,1 0,25 6,7 5,38 69,4
5 0,1 0,3 6,7 5,38 69,4
6 0,15 0,15 6,9 5,48 70,7
7 0,2 0,15 6,9 5,48 70,7
8 0,25 0,15 6,9 5,50 71,0
9 0,3 0,15 7,0 5,51 71,1

(Chui thich: N = Neutrase 0.8L; A = Alcalase 2.4L; F = Flavourzyme 500MG)

Qua bang 3 cho thiy v&i nong do
enzyme (F) va (A) 1a 0,15% so véi co
chét cho hiéu suat thuy phin cao nhat
(70,7%), néu ting ndong do enzyme thi
hiéu suét thily phan ting khong dang ké.
Do viy ta chon ndng d6 enzyme (F) va
(A) 12 0,15 % la thich hop nhat va phu
hop vé mit kinh té.

3.4. Anh huéng ciia ndng do co chat
trong qua trinh thuy phan protein gao

Nong do co chit 1a yéu t6 co anh
huong rat 1on dén hoat dong cua en-
zyme, néu ndng do co chit thap, en-
zyme dé& dang tiép xuc va xiic tac thuy
phan lién két peptit (-CO-NH-) trong
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phan tir protein va cic co chat tuong
ty, nhung néu ham lugng co chat qua
cao, s& ngin can enzyme tiép xuc voi
co chat, do d6 lam giam toc do phan
ung thuy phan cua enzyme. Thi ng-
hiém thuy phan protein dugc thuc
hién & cac néng dd co chét khac nhau
trong diéu kién sau: Nong do enzyme
Alcalase 2.4L, Flavourzyme 500MG
la 0,15%, pH thuy phan 7,0, nhi¢t d¢
thuy phan 50°C, thoi gian thuy phan 24
gid. Sau thi nghiém, loc 13y dich thay
phan, tién hanh phan tich nong d6 chat
tan, ham lugng protein tong va hoa
tan, hidu suat thuy phan. Két qua thi
nghiém duoc thé hién ¢ bang 4.
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Bing 4. Anh hwéng ciia nong dp co chit trong qud trinh thiiy phin protein gao

Nong do co  Nong dd chat

TT

Protein hoa tan

Hiéu suat thuy

chat (%) khé (°Bx) trong miu (%) phan protein (%)
1 5 3,2 2,64 68,1
2 10 6,8 5,46 70,4
3 15 10,5 8,24 70,9
4 20 12,9 10,2 65,8

Qua bang 4 cho thdy ndéng do co
chit ¢6 anh huéng 16n dén qué trinh
thuy phan protein cua enzyme, voi
néng d6 co chat thip qua hoidc cao
qué déu anh hudng dén hiéu suit thuy
phan. Do vy nong dé co chét protein
tho thich hop dugc chon cho qua trinh
thuy phan 1a 15%.

3.5. Anh hwéng cia pH trong qua
trinh thiy phéan protein tir gao

pH c6 anh hudng 16n téi kha néng
thuy phan cua enzyme. Mbi loai en-
zyme déu co pH hoat dong thich hop.

Hai loai enzyme Alcalase, Flavour-
zyme déu hoat dong trong dai pH gin
nhu nhau nén chung toi tién hanh thi
nghiém trong cung diéu kién. Dicu
kién thi nghiém nhu sau: Nong d6 co
chat 15%, néng dd mdi loai enzyme
Alcalase, Flavourzyme 1a 0,15%,
nhiét do thuy phan 50°C, thoi gian
thuy phan 24 gio. Két thuc thi nghiém,
loc thu dich thity phan, tién hanh phan
tich nong do chat tan, ham lugng pro-
tein hoa tan va tinh toan hiéu suét
thuy phan. Két qua thi nghiém duoc
thé hién & bang 5.

Bing 5. Anh hwong ciia pH dén qud trinh thuy phdn protein.

Nong d enzyme (%) A A 1K Protein hoa Hiéu suit thuy
TT Nong d(? chat  n trong miu  phén protein

F A kho ("Bx) (%) (%)
1 0,1 0,1 6,5 5,17 66,7
2 0,1 0,15 6,6 5,32 68,6
3 0,1 0,2 6,6 5,34 68,9
4 0,1 0,25 6,7 5,38 69,4
5 0,1 0,3 6,7 5,38 69,4
6 0,15 0,15 6,9 5,48 70,7
7 0,2 0,15 6,9 5,48 70,7
8 025 0,15 6.9 5.50 71,0
9 0.3 0,15 7.0 551 71,1
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Qua bang 5 cho thiy, pH 6- 6,5 co
hiéu suét thuy phan kém hon, ¢ pH 7
cho hiéu suat thuy phan cao nhét, con &
pH 7,5- 8 thi hi¢u sut thuy phan da bat
dau giam. Vi vay dé san xuit bot pro-
tein thi pH thich hop nhat cho qua trinh
thuly phan protein tho tir gao 1a pH 7.

3.6. Nghién ctru danh gia anh huwéng
cua nhi¢t d trong qua trinh thily phan
protein

Nhiét d6 ciing 1a mot yéu t6 anh hudng
dén hoat tinh enzyme trong qua trinh thuy
phan protein. Mdi enzyme c6 mot nhiét

d6 hoat dong t&i wu khac nhau. Vi vay dé
tang hiéu qua trong thity phan can xac dinh
nhié¢t do thich hop cho enzyme thity phan.
Picu kién thi nghiém: Nong do co chat
15%, néng do moi loai enzyme Alcalase,
Flavourzyme 1a 0,15%; pH thuy phan:
7,0; thot gian thuy phan 24 gio. Nhiét do
thiy phan protein thay doi dé danh gia
anh hudng ctia nhiét do dén kha nang thiy
phan cta enzyme. Két thuc thi nghiém,
loc thu dich thiy phén, tién hanh phan tich
nong do chat tan, ham lugng protein hoa
tan va tinh toan hiéu suét thiy phan. Két
qua thi nghiém duoc thé hién ¢ bang 6.

Bing 6. Anh hwong ciia nhiét d t6i qud trinh thiiy phén protein tir gao

TT NhiéE d(}othﬁy Nﬁng d? chit Protein 1;02‘1 tan HAiéu suétothujf
phan ("C) kho ("Bx) trong mau (%) phan protein (%)
1 45 7,4 6,54 56,3
2 50 10,6 8,26 71,1
3 55 11,4 8,74 75,2
4 60 9,8 8,13 69,9

Qua bang 6 cho thiy nhiét d6 c6 anh huong 16n dén qua trinh thay phan protein gao
bang enzyme, voi nhiét do thity phan thap hodc cao déu anh huong dén hiéu suat thuy
phan. Do vay nhiét d6 thich hop nhat dé enzyme thuy phan protein tho tir gao duoc
chon cho qua trinh san xuét bot protein 1a 55°C.

3.7. Nghién ctru danh gia anh huéng
cua thoi gian trong qua trinh thuy
phan protein

Trong qua trinh thity phéan, néu thoi
gian thuy phan protein qua dai hodc
qua ngin déu anh hudéng dén chat

lugng va gia thanh san pham. Piéu
kién thi nghiém: Nong do co chat 5%,
ndéng d6 mdi loai enzyme Alcalase,
Flavourzyme 1a 0,15%; pH thuy phéan:
7,0; nhiét d6 thiy phan: 55°C. Két qua

ghi trong bang 7

Bing 7. Anh hwong ciia thoi gian thiiy phin protein tiv gao

Thoi gian thity Nong d9 chat kho

Protein hoa tan

Hiéu suit thuy

T phan (gio) hoa tan (°Bx) trong miu (%) phan protein (%)
1 10 9,1 6,54 67,8
2 15 10,5 8,32 71,6
3 20 11,4 8,73 75,1
4 25 11,5 8,74 75,2
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Qua bang 7 cho thay, v6i thoi gian
10-15 gio qué trinh thiy phan chua
triét dé, hiéu suat thuy phan chua dat
cao nhit. Con véi thoi gian thuy phan
20-25 gid, hiéu suit thuy phan gan
tuong duong va cao nhat. Do vay ta
chon thoi gian thuy phan protein gao
20 gio 14 thich hop nhét.

Dich protein gao thuy phan s& dugc
nghién ctu tiép qua trinh 1am sach va
thu hoi san pham dang bot ché pham
giau protein nhim ung dung lam
nguyén liéu trong san xuat thyc pham
chirc ning bd sung ngudn dam thyc vat
c6 gia tri dinh dudng cao va dé hap thu.

IV. KET LUAN

Qua qué trinh nghién ctru da xac dinh
dugc cac diéu kién thiy phan protein
gao thd trong qua trinh san xudt ché
pham protein tir gao véi cac thong so
k¥ thuat nhu sau: néng d6 co chat 15%,
két hop Alcalase 2.4L va Flavourzyme
voi néng do enzyme mdi loai 12 0,15%,
nhiét d6 thily phan 55°C, thoi gian thity
phan 20 gio, pH 7,0. Hiéu suét thay
phan protein dat khoang 75%. Dich
thay phan s& duoc thu hdi san pham
dang bot ché pham protein va cé thé
tmg dung lam nguyén liéu san xuét
thyc pham chirc ning bo sung ngudn
dam thuyc vat co gia tri dinh dudng cao.
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Summary

IRESEARCH ON CONDITIONS FOR THE HYDROLYSIS OF PROTEIN
BYPRODUCT FROM MALTODEXTRIN PRODUCTION FROM RICE BY
COMMERCIAL PROTEASE ENZYME

Rice protein is a byproduct obtained from maltodextrin production from rice starch by en-
zyme hydrolysis method. Hydrolyzed rice protein products have high nutritional value from
plants and are hypoallergenic for users. The optimal conditions for rice protein hydrolysis
by commercial protease enzyme were determined with the following conditions: substrate
concentration of 15%, in combination of Alcalase 2.4L and Flavourzyme 500MG with an
enzyme concentration of 0.15% each, hydrolysis temperature of 55°C, hydrolysis time of 20
hours, pH at 7.0. Protein hydrolysis efficiency is about 75%. The hydrolyzate rice protein
will be recovered as a powder protein product and can be used as a material for functional
food production to supplement plant protein resources of high nutritional value.

Keywords: Rice protein, enzyme hydrolysis, Alcalase, Flavourzyme.
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