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min, UM LB FREE I K, BiRkE,H
NaOH & (2 mol/L) 1 #1 pH {H % 7.0,4 CHXMFF
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TR N, 35 CRLY 2 min, Tl P74 340 nm 71
RO 7S IR IR LB oKW b OPA
R ELEL , F 1 mlL 25 B FOK 40 mg 287K —
FS , 35 BRI N A 2.5 mL |+ o i it 7R
(SDS) %k .25 mL #I#P %5 (0.1 mol/L) ,0.1 mL
Bk £ fieJa A B /K E A E 50 mL,

Dc(%):f‘(;;ﬂxloo (1)

A A —R & A RN G E A —— R
LS W A
1.3.4  HEA BN AR B A I A SR FH SR TN A Tk I
Ji LK (SDS=PAGE ) ¥ , {51 2t 43 54 5% 1) vik 4
AN 13% 19 73 B RS, FEAE S M (BREE W Ry 5
mg/mL) 5 5xSDS [ HEGE i AL R B 401 TRA,
WKW 5 min G EZWEAAH, H10 L F 5
WA AL VAR IS R R R 90 VAT S
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0.0025 mg/mL, HL 8 mL B 5 iAW, inA 20 pL #
ANS ZEYEER % (8 mmol/L) IR 2,25 C#EJE 15 min
J& AT YOG E . SEOREWT MR K
390 nm , & 5F K 470 nm, BREE 5 nm™, LIS Y
YECTRBE S PAAL A, B 1 0T O S R R A A AR A
IER, SR H KRR L R R
ARSI TS 7 e o
1.3.6  WIRZOEIREERIIE KRS PBS 22
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Fig.1 Effects of SPI mass concentration on the degree

of grafting

TE: UK M. ARG TR ;. YK IE 1~4 53500278 3%~6%
SPI-D; ¥kl 5. 4 SPL; 3K I8 6~9 435l KR 3%~6% SPI+D.,

B 2 SPI.SPI-D #1 SPI+D # SDS-PAGE EliZ
Fig.2 SDS-PAGE spectra of SPI, SPI-D and SPI+D

(32 T AR R, Pk EE 3 B A5 Bt BRI TG
4 W2 UESET SPI 55 OB 22 1] 36 v 48 S 1y 1) ik
11,4 = o1 SR A B, 24 SPI B VR
50 mg/mL I, J 2 B 4K
2.3 WIRR ;LD

YE G W) ST R I P AE SN AR £ £ 3R A I A
Yy, nl LLRAE S AT RE B, &) 3a b [ A2 TR
P 347 nm ] 0966, HO R R
T R R B O R e A RS . IR LR
i, SPI+D 1 6iE 2k 5 SPL 434530, WA 296
YA, SPI-D 1 fe K9 G0R BE (A ) 17 5E 05
MRS, kAWK, W& T X SPLSPISO-D
(SPI Jit 2 ¥ i 4 50 mg/mL) %650 FF ik 21 57 7
(B, 2B T 048 i N RRAE 28 6 /N 1 A2 i



O

108

B

[
[215)

FUR
¥

i

2023 55 11

8 G R e B X R A B I AR AR AR BRI 9
GG 5 3 o W L S R G R e o
P T = A5 AR A2, anl&l 3b Fos [ e
ORI 290 nm B, A% SPL SPI+D, A [ 8
10T 5 6 BE SPI-D 42K 19 5 D't i B 130 A7 A R AR
MG el TS &AM a5 00 2 iR 5k

200 - S
—=— 30 mg/mL SPI-D —=— 30 mg/mL SPI+D
——40 mg/mL SPI-D——40 mg/mL SPI+D

50 mg/mL SPI-D —— 50 mg/mL SPI+D
~—+— 60 mg/mL SPI-D —+— 60 mg/mL SPI+D

180 |-

160

140

120 |

TR L

Fluorescence intensity

100
80 - .:v
60 |-

40 -

55 . \ . . . . )
375 400 25 450 475 500 525 550
V2R ES
Emission wave length/nm

(a) [# %2 #5347 nm

YR IE

Fluorescence intensity

HABMAER , B FEHRIT, RO
M g, S EPOLE T B, SPI-D RS E
TE N A LLRE (B K5 7 RS 30 ), 26 B A 2R
BEEE G X SPI A 2 9 I KAER, (iR ik
T PRI PR B 1 O, R K PR AR B P = A
FARAFRA T, B 5 R AE D Re Rt

SPI

—— 30 mg/mL SPI-D—s—30 mg/mL SPI+D
40 mg/mL SPI-D —— 40 mg/mL SPI+D
—+— 50 mg/mL SPI-D—— 50 mg/mL SPI+D
—+— 60 mg/mL. SPI-D—s— 60 mg/mL SPI+D

2500

<
S
S
S

1500

1000

v
=
S

31‘;0 3;0 3&0 4(‘)0
KPR

Emission wave length/nm

(b) I8 E B W 290 nm

1 L
300 320

3 ARARBREEEARSOBLKLEE

Fig.3 Fluorescence spectra of protein samples with different mass concentration
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Fig.6  Effects of SPI mass concentration on gel texture
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Study on Freeze—thaw Stability of Enzymatic Gel of Soy Protein Isolate—dextran Conjugate

Zhang Mengyue, Liu Jingnan, Chen Peng, Wang Xu, Wang Xibo", Xu Ning
(College of Food Science, Northeast Agricultural University, Harbin 150030)

Abstract The changes of water—holding capacity, hardness, elasticity, soluble protein content, microscopic morphology
and structure of soy protein isolate—dextran conjugate gels crosslinked by transglutaminase (TG) at different mass concen-
tration (30,40,50,60 mg/ml.) during freeze—thaw cycling (FTC) were explored. The Maillard reaction between soy protein
isolate and dextran was confirmed by the results of SDS-PAGE electrophoresis. At the same time,soy protein isolate—dex-
tran conjugates (SPI-D) were generated. With the Maillard reaction process proceeded, the grafting degree of SPI-D in-
creased firstly and then decreased, finally reached the maximum of 12.54% at a mass concentration of 50 mg/mL. Surface
hydrophobicity and fluorescence spectroscopy proved that the structure of the protein unfolded, flexibility and disorder
enhanced, which was beneficial to the freeze—thaw stability. Compared with the control, the water—holding capacity of
SPI-D, SPI and dextran mixture (SPI+D) and SPI gel decreased by 32.46% , 42.81% and 44.98%, the hardness in-
creased by 124.66%, 271.51% and 343.38%, and the elasticity increased by 4.38%, 9.58% and 11.76%, the soluble
protein content decreased by 2.05%, 3.61% and 7.17%, respectively, after 5 FTCs. Among these experimental groups,
SPI-D gel showed the smallest change in all indicators and the best freeze—thaw stability, the microstructure of the gel
was characterized by the scanning electron microscopy images, compared with SPI + D gel and SPI gel, SPI-D gel had
smaller pores and more uniform organization. The above findings suggested that Maillard reaction was an effective techni-
cal means to enhance the freeze—thaw stability of soy protein isolate gel by enzyme method.

Keywords soy protein isolate; gel; freeze—thaw stability; transglutaminase; Maillard reaction



