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Rheological Properties of Dextran/Faba Bean Protein Composite Gel
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Abstract: In order to study the effect of lactic acid bacteria dextran on the properties of faba bean protein food, the textural and rheological
properties etc. of the faba bean protein composite gels induced by GDL with different concentrations of dextran were determined by using
Haake rheometer and texture analyzer. The results showed that dextran significantly increased the water holding of faba bean protein gel. The
water holding index of faba bean protein gel was 60.38%, and the index of the composite gel with 1% dextran was 70.08% (p<0.05). The
concentration of dextran between 0.25% and 1% had a certain effect on the color of composite gel, the color of faba protein gel could be
adjusted. The strength of the composite gel with 0.5% dextran was 0.27 N, which was significantly different from that of faba bean protein gel
(0.37 N). The texture properties of foods containing high faba protein were softened by the addition of dextran. The flow curve of the dextran
/faba bean protein composite gel conformed to the Carreau model (R>>0.99), showing the properties of pseudoplastic fluid. The elastic modulus
G' of strain scanning was higher than the viscous modulus G", indicating that the elasticity of the dextran/faba bean protein composite gel was
dominant. The results of frequency scanning showed that dextran could soften the gel and significantly reduced the elastic modulus and viscous
modulus of faba protein gels, thereby being more suitable for processing. The texture and rheological properties of faba protein were improved
by adding dextran to faba food, which provided reference for expanding its application range.
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Table 1 Effect of dextran concentration on Water holding
capacity of dextran/faba bean protein composite gel

B RAB BT IR/ % PRI Y
0 60.38+0.71¢
0.25 63.34+1.00°
0.5 66.09+0.48%
1 70.08+2.02°
2 78.32+1.87*

E AT HIBH A ELATEE, FATRRE FEAT
E7 2% (p<0.05), FF.
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BAMEH I PROKEE RSP RIRE ), SRR R A
GERAT SO, B 1 BOR, B ERETR IR PE 14
In, A TepE R A G R R AR R SRR AT N .
AT R RSP 1% 4 iepnT/ & B EAE
EHR RV (p<0.05). FHHTRGEABIIHIR
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Table 2 Effect of dextran concentration on the color of

dextran/faba bean protein composite gel
HARABET R % AE L a b

0 / 6647+046" -0.69+0.05" 10.83+0.64°
0.25 375 62.75+031° -0.76£0.09° 10.45+0.21°
0.5 322 63.42+0.18° -0.99+0.12° 9.38+0.05°
1 6.50 59.38+0.44° -1.17+0.02° 8.32+0.38°
2 1121 5537+0.20% -1.14£0.02° 9.30+0.72™
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N2y 1 R R BUBE IR (B 5 B2 300 Paf# IR E50
Pa. AL, St S B T REidE B o fE FAIS, Spotti
A 5 2 IS o 4 S IS 4 R I 8 3 1 2 gt
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2B SR A s R FEE PRV MG I T 95 ) o
R 3 AhEERTRE R EE R RRGRE R
Table 3 Effect of dextran concentration on the strength of

dextran/faba bean protein composite gel

BB IRE % BB E/N
0 0.37+0.01°
025 0.3420.00°*
0.5 0.27+0.02°
1 0.17+0.01°
2 0.15+0.02°
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Fig.1 Flow curves of dextran/faba bean protein composite gel

with different dextran concentrations
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Table 4 Effects of dextran concentration on the Carreau fitting
model parameters
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1 25550 0 8347 -0.15 0.99

2 15300 0 114.00 -0.02 0.99
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Fig.2 Effects of strain on (a) elastic modulus (G") and (b)
viscosity modulus (G") of dextran/faba bean protein composite
gel with different dextran concentrations
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Fig.3 Effect of frequency on the dynamic rheological properties
of dextran/faba bean protein with different dextran
concentrations
R 5 AIEHERTRE RIS RS KRN
Table 5 Influence of dextran concentration on parameters of
power law fitting model

BT G=K'f" G"=K"f"
RS K o R K' o R
0 91730 0.12 0.99 24720 0.16 0.99
0.25 598.40 0.13 097 176.60 0.19 0.99
0.5 32540 0.14 0.99 8792 0.17 0.99
1 204.70 0.18 0.95 55.16 0.15 0091
2 67.70 047 091 31.13 032 098
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