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Table 1 - Treatments prepared and abbreviations used in the present research

Treatment
No W#*B No S*B
(%) (%)
1 0, 0 (Control) 1 0, 0 (Control)
2 0,0.5 2 0,0.5
3 0,1 3 0,1
4 5,0 4 5,0
5 5,0.5 5 5,0.5
6 5,1 6 5,1
7 10,0 7 10,0
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Whey protein concentrate (W), Soy protein isolate (S), Basil seed gum (B)
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Table 2- Chemical composition of Rice flour, whey protein concentrate (WPC), and soy protein

isolate (SPI)
Sample Moisture (%)  Protein (%) Fat (%) Ash (%)
Rice flour 9.97£0.10 8.33+0.20 0.51£0.09 0.81+0.10
WPC 6.17£0.17 80.00£1.90 4.28:0.96 4.00+0.97
SPI 5.97+0.30 90.00+2.17 0.49+0.17 4.27+0.24

Data are the mean of three replicates + standard deviation
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Fig. 1- The effect of (a) whey protein concentrate with basil seed gum (WB) and (b) soy protein
isolate with basil seed gum (SB) on the apparent viscosity of batter samples
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Table 3- Power law model parameters in batter samples containing whey protein concentrate
with basil seed gum (WB)

Cake batter k (Pa.s®) n R?
sample

WB (0-0) 383 047 0.99
WB(0-0.5) 6735 047 0.99
WB (0- 1) 1193 040 0.99
WB (5 - 0) 49.1 047 0.99
WB(5-0.5) 4502 028 0.99
WB(5-1) 2063 031 097
WB(10-0) 5332 051 0.99
WB (10-0.5) 151.6 040 0.99
WB(10-1) 3111 027 097

Table 4- Power law model parameters in batter samples containing soy protein isolate with basil

seed gum (SB)

Cake batter k (Pa.s") n R?
sample

SB (0 -0) 38.3 0.47 0.99
SB (0 -0.5) 67.35 0.47 0.99
SB(0-1) 119.3 0.40 0.99
SB(5-0) 65.87 0.44 0.99
SB (5-0.5) 130.2 0.40 0.99
SB(5-1) 278.9 0.33 098
SB (10 - 0) 104.9 0.38 0.99
SB (10 -0.5) 257.2 0.31 098
SB(10-1) 450.2 0.28 0.98
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Fig. 2- Storage modules of batter samples containing (a) whey protein concentrate with basil
seed gum (WB) and (c) soy protein isolate with basil seed gum (SB) and loss modules of batter
samples containing (b) whey protein concentrate with basil seed gum (WB) and (d) soy protein

isolate with basil seed gum (SB)
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Fig. 3- Loss tangent of batter samples containing (a) whey protein concentrate with basil seed
gum (WB) and (b) soy protein isolate with basil seed gum (SB)
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Fig. 4- The complex viscosity of batter samples containing (a) whey protein concentrate with
basil seed gum (WB) and (b) soy protein isolate with basil seed gum (SB)
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In recent years, the demand for gluten-free food products has
been growing exponentially. Thus, research on the effects of
various compounds for improving the quality of these products
seems necessary. The current study aimed to enhance the
rheological properties of a gluten-free batter and cake based on
rice flour using whey protein concentrate (WPC), soy protein
isolate (SPI) at three levels (0, 5, and 10%), and various amounts
of basil seed gum (BSG) (0, 0.5, and 1%).The results revealed
that the apparent viscosity in all the samples increased with
protein and gum, so the highest apparent viscosity (27.9 Pa-s)
related to the sample containing 10% SPI and 1% BSG. The
flow behavior index of each sample was less than one. Hence,
shear thinning behavior (pseudoplasticity) was seen in all batter
samples. The storage modulus and loss modulus of the cake
batter increased as the proportion of WPC, SPI, and BSG
increased. The samples' elasticity was confirmed by the loss
tangent value of batter samples with varying concentrations of
WPC or SPI, with BSG being less than one. These findings
showed that samples with 10% WPC, 10% SPI, and 1% BSG
had greater stiffness than other samples at a frequency of 1 Hz.
Their complex viscosity values were 277.268 and 523.299 Pa-s,
respectively. In terms of rheological qualities, cake samples
with 10% SPI and 1% BSG were recommended as an alternative
to regular cakes for those with celiac disease.
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