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Evaluation of the Whey Protein-guar Gum Complex as A
Fat Substitute in Low-fat Egg Tarts

FAN Zixuan, SUN Shuangshuang, SHAN Yuanyuan

(College of Food Science and Engineering, Northwest Agriculture & Forestry University, Yanlin 712100, China )

Abstract: With the pursuit of an improved life, consumers are increasingly interested in low-fat products. Therefore,
there is demand for new fat substitutes to improve the quality of low-fat products. In this study, whey protein (WP) and guar
gum (GG) were used to produce a WP-GG complex as a fat substitute for low-fat egg tarts. The turbidity, particle size, and
zeta potential of the WP-GG complexes were determined. The optimal WP-to-GG mass ratio required to form the complex
was 9:1. Fourier transform-infrared spectroscopy, interaction force, microstructural, and rheological analyses revealed that
the formulated WP-GG complex had stable properties and a dense structure. Furthermore, the WP-GG complex was quite
hard, favoring the formation of thermogels with high elasticity. Finally, the WP-GG complex was used as a fat substitute in

low-fat egg tarts, resulting in a dense structure. The results demonstrated that the tart filling was compact. In addition, when
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the percentage of fat substitute reached 30%, the egg tarts exhibited superior morphology, color, and internal structure. These

results suggest that the WP-GG complex as a promising fat substitute in low-fat egg tart products.
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F 1 WP-GCESMRRSH MMM EL

Table 1 The flow behavior index and viscosity constant of

WP-GG complex

AR IR Rhw

(s (n) (K) R
HEEG 0.76 +0.03" 0.31+0.08°  0.99
INR 2R 0.45+0.01° 8.58£0.46°  0.99
WP-GG 464 0.3+0.01° 19.1£0.23*  0.98

E: BARRAFHEAFGHKEZ ML EFKZF

(P<<0.05). FH.
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Fig.8 Radar chart of sensory evaluation of egg tarts

xR 2 BERMREITNANER

Table 2 Egg tart sensory evaluation analysis table

A& &% = A
Dl 6.15+0.93" 64+15" 62+1.67° 7.3+*145
D2 68%132" 625+1.62° 64%1.79"° 7.4%147

D3 7.1+141° 7.1£121° 655105 735127
D4 75+1.19° 735+131° 6.8+0.83" 7.05+143"
D5 7.15+1.09° 64139 555089 6.75+091"

D6 67134 6.15+123" 485+127° 6.4%1.05
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