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TOM TAT

Nghién cdu nay khao sat qua trinh siéu
loc mau djch trich protein dau phéng dé tinh
sach protein. Qua trinh siéu loc dwoc thuc
hién theo m6 hinh dead — end véi mang 50
kDa, &p suét van hanh la 6 bar va pH dong
nhap liéu la 5,0. Khi tdng hé sé c6 dac thi
khd ndng loai bd cac tap chét trong dijch
trich protein nhw carbohydrate va phytate
ciing téng theo. Khi hé sé c6 déc 1a 2,5, tilé
loai bé phytate va carbohydrate 1an luot 1a
30% va 56% so véi ham lwong cda ching

trong mau dich trich ban dau. Pé nang cao
hiéu qua tinh sach, gidi phap bé sung nuéc
vao dong khéng qua mang cing da duwoc
tién hanh. Két qua cho thdy, sau 3 chu ky
béd sung nwéc thi ti 1é loai bé carbohydrate
va phytate dat xap xi 90%. Khi dé, hiéu suat
thu héi protein dat 89% va dé tinh sach cia
ché phamprotein thu duwoc xdp xi 92%. St
dung qué trinh siéu loc dé tinh sach djch
trich protein ddu phéng la giai phap ky thuét
c6 tiém ndng umg dung vao thuc tién.

Ter khoa: bé sung nuée, protein dau phong, siéu loc, 716 loai bo.

1. GIOI THIEU

Bot dau phong tach béo 13 mot phu pham
cua nganh cdng nghiép san xuat dau béo; phu
phim nay giau protein (47 — 55%) véi nhiéu
acid amin thiét yéu. Pay 1a mot ngudn nguyén
liéu tiém nang dé san xuat ché pham protein
concentrate va protein isolate [1,2]. Hién nay,

qua trinh siéu loc da duoc tng dung dé tinh sach
cac loai dich trich protein ho dau [3,4]. Tuy
nhién, cd rét it cong bd vé qué trinh siéu loc dich
trich protein dau phong. D4i voi protein dau
nanh, két qua nghién ctru cho thay hé sb co dic
tang 1én theo thoi gian siéu loc; nong do protein
& dong khéng qua mang ciing tang 1én, dong
thoi, kha nang loai bo cac ciu tir khdng mong

TRANG 60



TAP CHi PHAT TRIEN KH&CN, TAP 18, SO K5- 2015

mudn nhu carbohydrate va khoang ciing ting
theo thoi gian [5]. Tuy nhién, néu thoi gian siéu
loc cang dai thi tro lyc cua qua trinh cang tang,
lru Irong dong qua mang bi giam xudng. Ngoai
ra, dé tang hiéu qua loai bo céc ciu tir khong
mong mudn, viéc bd sung nuéc vao dong khong
qua mang dé tai siéu loc dén mot hé sé c¢o dic
nhét dinh d4 duoc nghién ciru va thu dugc nhiéu
két qua kha quan, cu thé 1 1am tang do tinh sach
cua protein trong ché pham protein isolate tir
dau nanh [3].

Nghién ctu nay sé khao sat qua trinh siéu
loc dich trich protein tir bot dau phong da tach
béo. Muc dich nghién ctru la danh gia anh
huong cua hé sb ¢6 dic va sé chu ky b sung
nude dén hiéu suat thu hdi va do tinh sach cua
ché pham protein thu dugc.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén liéu

Nguyén liéu sir dung la gidng dau phong
Arachis hypogaea VD1 do Vién nghién cau
phét trién dau va cay c6 dau (Tp H6 Chi Minh)
cung cdp. Qua trinh trich protein tir bot dau
phong tach béo dugc thuc hién nhu sau: dung
moi st dung la nudce, pH dung méi 9,0 (stir dung
dung dich NaOH 2M dé hiéu chinh pH), ti Ié
bot:nuwde 1a 1:20 (w/v), nhiét do trich ly 28+2°C,
thoi gian trich Iy 1 gio. Sau qud trinh trich ly,
hén hop dugc ly tam véi tée 6 3500 vong/pht
& 10°C trong 20 phat dé thu nhan phan dich
long. Dung dich protein thu dugc c6 ham lugng
chat kho 28,0+1,0 mg/mL, protein hoa tan 20,97
+ 0,17 mg/mL, carbohydrate 2,90 + 0,02
mg/mL, phytate 0,59 + 0,01 mg/mL. Dich trich
nay s& dugc dem siéu loc dé thu nhan ché pham
protein.

2.2. Qua trinh siéu loc

Qua trinh siéu loc dugc thuc hién trén thiét
bi Sterlitech HP4750 Stirred Cell do héng
Sterlitech (Hoa ky) cung cip. Mang siéu loc
(GR51PP) dugc lam bang polysulfone (Alfa
Laval, Thuy Dién) véi kich thuéc mao quan la
50 kDa. Dong nhap liéu dugc dua vao thiét bi
siéu loc nho &p suat khi nén c6 phuong vudng
g6c vai bé mat mang. Cac thi nghiém duoc tién
hanh ¢ diéu kién nhiét do phong (28+2°C). Thé
tich dich nguyén liéu ban dau la 200 mL, dién
tich b mat cua mang 1a 14,6 cm2 Trong sudt
qua trinh thi nghiém, dong di qua mang s& duoc
ghi nhan thé tich bang éng dong theo thoi gian
tuong Gng. DS véi thi nghiém bd sung nudc,
khi hé s6 co dic dat mot gia tri xac dinh, dong
khong qua mang s& duoc bd sung mét thé tich
nuée (pH 5,0) ding bang thé tich dong di qua
mang dé tiép tuc siéu loc. Chu trinh nay duoc
lap lai 4 lan.

2.3. Cong thuc tinh toan

Hé s6 co dic CF duoc dinh nghia 1a ti 1é
thé tich caa dong nhap liéu Ve (mL) va thé tich
dong con lai trén mang Vs (mL) va duoc xac
dinh theo c6ng thirc (1).

CF=ZX-_E )
Vo Ve—Vp
Thong lugng dong qua mang J, (L.m2h™)
s& dugc xac dinh theo cong thac (2), vai Ve la
thé tich dong qua mang (L), t 1a thoi gian siéu
loc (5), S la dién tich b& mat hoat dong ciia mang
(m?).
¢ _ 3600xVp

Trong khi d6, hiéu suat thu hdi protein Y
(%) dugc tinh toan theo cong thirc (3). O day,
Cr va Cr lan luot 12 ndng d6 cua protein trong
dong qua mang va dong nhap liéu.
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B XERY X 100

V= (1 B Vg xCp (3)

Ngoai ra, do tinh sach protein P (%) la ti I&
giita ham luong protein Cpro VA tong ham luong
chat khd Cuta trong dong san pham (dong khéng
qua mang).

Cmr
P — (5% 100 @)
Craral
Ti 1€ loai bo carbohydrate hay phytate R;
(%) dugc xac dinh theo cong thi (5). Vi, Cpi va
Cri lan luot 12 ndng do carbohydrate hoic
phytate trong dong qua mang va dong khong
qua mang.
Cpi=Vp

Rz’ = _EF[HL’F x 100 (5)

2.4. Phwong phap phan tich

Ham luong chét kho trong dich trich duoc
xac dinh bang phwong phap sdy ¢ 105°C dén
khéi lwong khong ddi. Nong do protein hoa tan,
carbohydrate hoa tan va phytate trong dich trich
dugc xac dinh bang phwong phap quang phd so
mau Véi chéat chuan va budc séng lan luot l1a
albumin huyét thanh bd — 750 nm, glucose — 490
nm, sodium phytate — 500 nm [6,7,8].

2.5. Phwong phap xir Iy s6 liéu

Céc thi nghiém duoc lap lai 3 lan va két
qua 1 gia tri trung binh caa 3 1an lap lai. S6 liéu
thuc nghiém dwoc xa ly bing phian mém
Statgraphics Centurion XV dé xem su khéc biét
¢6 y nghia thong ké hay khéng (p<0,05).

3. KET QUA VA BAN LUAN

3.1. Anh hwéng cia hé sé cd dic dén hiéu
suat thu hoi protein, ti 18 loai bé
carbohydrate, ti 1€ loai bé phytate va thong
lwgng dong qua mang

Khi ting hé sb c¢6 dac tir 1,0 dén 2,5 thi
nong d¢ protein ¢ dong khéng qua mang ting
2,4 lan; trong khi d6, ndng do cua phytate va
carbohydrate trong dong khéng qua mang hau
nhu khong thay doi (Hinh 1). Biéu nay ching
to, qua trinh siéu loc c6 kha nang loai bo duoc
phytate va carbohydrate. Nghién ciu cua
Skorepova va Moresolia (2007) trén dich trich
protein tir dau nanh ciing thu duoc két qua tuong
tu [5]. Khi kéo dai thoi gian siéu loc thi hé s6 co
dic s& tang 18n; cac cAu tir c6 phan tir lwong nho
hon dwong kinh mao quan cia mang nhu
phytate va carbohydrate s& di qua mang nhiéu
hon. Do do, ti I€ loai b6 phytate va carbohydrate
s& tang 1én (Hinh 2). Bén canh do, hiéu suét thu
hdi protein ¢ xu huéng giam nhe khi tang hé sb
¢6 dac do do phén riéng protein khong dat 100%
trong sudt qué trinh siéu loc.

Khi hé sé ¢o dac 1a 2,5, hiéu suat thu hoi
protein, ti 1& loai bo phytate va ti 1€ loai bo
carbohydrate lan luot 1 95%, 30% va 56%. Cac
két qua siéu loc dich trich protein dau nanh voi
mang 50 kDa, pH dong nguyén liéu 6,7 ciing
cho thay tai hé s6 ¢6 dic 2,5 thi hiéu suét thu hdi
protein dat 88,5%, ti 1é phytate va carbohydrate
bi loai bo lan luot 12 30% va 60% [9,10,11].

Hinh 3 cho thiy khi ting hé sb ¢6 dic thi 1
1én 1,5 thi thdong luong dong qua mang giam
nhiéu va chi bang 60% so véi thong luwong ban
dau. Néu tiép tuc tang hé sb co dic 1én cao hon
thi thong leong dong qua mang giam it va twong
d6i 6n dinh. Piéu nay ching to sy tic nghén
mang d4 dién ra trong giai doan dau cua qua
trinh siéu loc [5]. Theo Hermia (1982), co ché
hinh thanh banh loc va co ché che kin co ban
(standard blocking) tac dong cha dao gay nén su
tac ngh&n mang trong qué trinh siéu loc cac dich
trich protein [12]. Khi hé s6 c6 dic la 2,5, théng
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lwong dong qua mang chi con lai xap xi 50% so
v6i thong luong tai thoi diém ban dau.
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Hinh 3. Sy thay dbi luu lugng dong qua mang
theo hé sb co dic.

3.2. Anh hwéng cia giai phap bd sung nuéc
vao dong khdng qua mang dén hiéu suit thu
hoi va d¢ tinh sach protein, ti 18 loai bé
carbohydrate, phytate va thong lwong dong
gua mang

Dung dich protein dau phong sau khi dugc
siéu loc dén hé sé c¢o dic 2,5 s& duoc bd sung
mét thé tich nuéc (pH 5) bang vai thé tich dong
qua mang va duoc tiép tuc siéu loc. Qua trinh bd
sung nudc nay dugc 1ap lai 4 1an. Viéc bd sung
nudéce s& lam giam nong d6 ciu tir & dong khong
qua mang va han ché hién tuong nghén mang
[13]. Vi vay, khi sé 1an bd sung nudce ting 1én
thi cc cau tir co kich thudc nho hon duong kinh
mao quan caa mang dé di qua mang hon, tir 6
lam cho ti 1€ loai bo carbohydrate, phytate ciing
nhu 14 d9 tinh sach sé tang 1én (Bdng 1).

Déi véi phytate, sau 3 1an bd sung nudc thi
ti 1€ loai bo dat hon 90% so vai lugng phytate
c6 trong mau nhap liéu, trong khi dé, chi can 2
1an b sung nudc thi luong carbohydrate bi loai
boé dat hon 90% so v&i ban dau. Su khac biét
nay c6 thé 1a do c6 su tuong tac giita phytate va
protein [14]. Két qua trén Bang 1 ciing cho thiy
hiéu suat thu hdi protein bi giam dan khi ting sb
1an b sung nudc. Tuy nhién, sau 4 1an b sung
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nuéc, hiéu suit thu hdi protein van con kha cao
va xap xi 88%. Trong khi dé, khong c6 sy khac
biét c6 y nghia vé do tinh sach protein giira lan
b sung nuéc thir 3 va thir 4.

Bén canh d6, thong lwong cua dong qua
mang sau cac lan bo sung nudc thay ddi khong
dang ké va xap xi véi thong luong ¢ cudi giai

doan siéu loc dich trich protein dau phong ban
dau (Hinh 4). Biéu nay c6 thé 1a do tro lyc chinh
& cudi qué trinh siéu loc dau tién 1a tro luc bat
thuan nghich (tré luc chi c6 thé dugc loai bo
bang hoéa chat), va tré luc ndy hau nhu khong
d6i khi dong qua mang duoc bd sung nude dé
tai siéu loc [5].

Bang 1. Ti Ié loai bo phytate, ti loai loai bo carbohydrate, hiéu suat thu hdi va dé tinh sach protein tng

v6i s6 chu ky bé sung nuéc

S6 chukybé  Tilé loaibo Ti 18 loai bo Hiéu suit thu Do tinh sach
sung nwoc phytate (%) carbohydrate (%)  hdi protein (%) protein (%)
0 30,580,102 56,76+0,19? 95,640,012 85,78+0,012

1 59,02+0,10° 82,69+0,07° 93,05+0,02" 89,30+0,01°

2 81,89+0,02° 93,08+0,03¢ 90,94+0,01° 91,35+0,01°

3 92,76+0,01¢ 97,23+0,01¢ 89,29+0,02¢ 92,15+0,01¢

4 97,10+0,02¢ 98,89+0,01°¢ 88,07+0,01° 92,15+0,01¢

abede: C4c gid tri ¢ chir cai khac nhau trong cting mét cot biéu thi su khac biét c6 ¥ nghia (p<0,05).
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Hinh 4. Sy thay déi Iuu luong dong qua mang theo hé sé ¢6 dic & cac didu kién siéu loc khac nhau (—*—
khong co b sung nudc, —— b sung nudc 1 lan, —%— bd sung nudc 2 lan,
—— b4 sung nuée 3 1dn, —%¥— b sung nudc 4 1an).
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4. KET LUAN

Qua trinh siéu loc dich trich protein dau
phong ¢6 pH 5,0 bang mang polysulfone 50 kDa
trén mo hinh dead — end tai 4p suit van hanh 6
bar d4 duoc tién hanh. Két qua cho thay, khi
siéu loc dén hé sb co dic 2,5 thi hiéu suat thu
hoi protein cao xap xi 95%, ti 1& loai bo
carbohydrate va phytate lan luot 12 56% va 30%,
do tinh sach protein trén 85%. Néu tién hanh b
sung nuée vao dong khdng qua mang dé tiép tuc
siéu loc dén hé s6 c6 dac 2,5 lan va lap lai 3 lan
thi kha nidng loai bo carbohydrate va phytate s&

Effects of

concentration

cao hon 90% so v6i ham lwgng cua ching cé
trong mau nguyén liéu ban dau, trong khi do
hiéu suat thu hoi protein 1a 89% va do tinh sach
cua ché phim protein thu dwoc dat 92%. Két
qua thu duoc chung té giai phap st dung qua
trinh siéu loc dé tinh sach dich trich protein dau
phong la cd tinh kha thi cao.

Pady la c¢éng trinh theo dé tai : “Ung dung
ky thugt siéu loc két hop diafiltration trong qua
trinh c6 dac va tinh sach protein ddu phong™.
M4 s6 dé tai: TNCS-2013-KTHH-01. Hop dong:
01/HP-DHBK-KHCN&DA

factor and

diafiltration on the protein recovery yield
and the purity of peanut protein preparation

by ultrafiltration

e Nguyen Thi Hien
e Tran Chi Hai
e Le Van Viet Man

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

This study focused on purification of
peanut protein  extract by  using
ultrafiltration  technology. The peanut
protein extract, adjusted to the pH 5, was
ultrafiltered by 50 kDa membrane in dead —

end model at the operating pressure of 6
bar. The higher the concentration factor
was, the higher the removal of phytate and
carbohydrate was. At the concentration
factor of 2,5, the ratio of phytate and
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carbohydrate removal was 30% and 56%,
respectively. In addition, discontinuous
diafiltration was applied for improving purity
degree of the protein preparation. With
three dilution cycles, more than 90% of
phytate and carbohydrate was rejected,

and the recovery yield and the purity
degree of the protein preparation was 89%
and 92%, respectively. Ultrafiltration has
been a potential solution to purification of
peanut protein extract in practice.

Keywords: Diafiltration, peanut protein, ultrafiltration, removal.
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