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Abstract: Soy protein porous hydrogel was prepared by microbial transglutaminase (MTGase) induced cross-linking and high speed

homogenizing in this work. Computed microtomography was used to observe the microstructure of the porous hydrogel. The effects of the
preparation conditions on the mechanical properties of the hydrogel were also evaluated. The results indicated that porous hydrogels with
different porosity and textures could be obtained by regulating the dosage of MTGase, homogenizing speed and soy protein isolates (SPI)
dispersion pre-heating temperature. When SPI dispersion was pre-heated at 95 ‘Cfor 30 min, added with 6.67 U MTGase/g SPI, and then
homogenized at 8000 r/min for 30 s, porous hydrogel can be achieved with uniform distribution of pore, better strain, highest stress and Young’s

modulus.
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Fig.1 Three-dimensional (3D) reconstruction and

two-dimensional (2D) photo of the soy protein hydrogel
prepared by common method
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Fig.2 3D reconstruction and 2D photo of the soy protein

hydrogel prepared by homogenizing method
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Table 1 Mechanical properties of the porous hydrogels
prepared with different additions of MTGase

BN o
&/~ o/kPa E/kPa
(U MTGase/g SP1)
5.33 0.7240.03 12.2#1.0 5.440.28
6 0.63#0.01 13.4#1.0 6.940.33
6.67 0.65340.04 15.840.7 10.33#0.42
7.33 1.40#0.04 15.1+.1 8.240.28
8 1.33#0.17 13.0+1.3 8.240.28
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Fig.3 2D photos of the soy protein porous hydrogel prepared
with different additions of MTGase

E: A: 5.33UMTGase/g SPI, B: 6.67 UMTGase/g SPI;
C: 8.00U MTGase/gSPl.
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Table 2 Mechanical properties of the porous hydrogels with

different heat denaturation temperatures

MEMEEIC el o/kPa E/kPa
7 0.2740.02 2.440.2 41405
60 0.3040.02 3.440.4 5.040.1
80 0.62+0.06 12.1+1.6 7.040.9
95 0.6540.04  15.8 +0.7 10.3H).4
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Fig.4 2D photos of the soy protein porous hydrogel prepared
with different heat denaturation temperatures

Z: A: 60°C; B: 80°C; C: 95°C.

Kl 4 25 R oK, BEEREIERE e, Pkt
s RN S G AN NA N T S o P . PO Pt 2
AR P T BB ) FLRR RN AR B3 50, A
e RN ) Sy B . 55— 5T, K AR
PERE FERE PAE PR B R 3R = TP =, 25 MTGase i
FACTR S NN BEHE ARG N 2 AT TR A |
82 73 B A A B s (R S A
2.2.3 PRI

AHFFELL05 CHAEHEE30 minsk K & AT AR
P, [ BRI AN EN6.67 U MTGase/g SPI,  LAAA]
)3 EES SPIA VRIS 5330S, LA 42 85) Jou ik Rt T Bt
B SERIRIRE M . R3EIRRH], KE A ZALEHR )



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.5

[ AR B35 ST L AR B TR 5 Sl R S0 R IR
i DLZ2 38000 r/mind?) J5i 30 silfe e IR K.
¥ 3 PEIMIRIEE XK EE B L FLEBIHUM T AR #2010
Table 3 Mechanical properties of the porous hydrogels
prepared by different homogenizing speed

¥ 3% JE/(r/min) &l- o/kPa E/kPa
4000 0.7240.02 10.440.4 6.040.2
6000 0.6940.06 11.6+2.8 6.940.8
8000 0.6540.04 15.840.7 10.310.4
10000 0.4940.02 8.540.2 7.740.3
12000 0.5040.02 6.440.1 6.040.1
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Fig. 52D photos of the soy protein porous hydrogel prepared

by different homogenizing speed

“: A: 4000r/min; B: 8000r/min; C: 12000r/min.
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