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Abstract: In order to use nonionic emulsifiers to improve the poor structure of gluten-free cakes and other problems.
In this paper, the properties of interfacial mechanics, kinetics and rheology of four nonionic emulsifiers, namely, Tween 80
(polyoxyethylene sorbitan monooleate, TW80/T), sucrose fatty acid esters (SE/S), propylene glycol fatty acid esters (PGMS/P),
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and lactic and fatty acid esters of glycerol (LACTEMY/L), both singly and after compounding were investigated, to determine

the correlation between the interfacial properties and the emulsification activity and stability, and meanwhile, the effect of the

compounded emulsifiers on the quality of gluten-free cake was investigated. The results showed that the interfacial pressures

of single emulsifiers, except SE, reached the maximum value (13 mN/m) at 0.1% mass concentration, and the emulsification activity

was best at 0.1% mass concentration (75.46~109 m’/g). The composite systems SPL+0.01% T, TPL+0.1% S, TSL+0.1% P, and

TSP+0.3% L (mass fraction) reached the maximum interfacial composite expansion modulus at the oil-water interface (8.65, 8.31,

6.65, and 11.69 mN/m), and the composite emulsifiers had the best emulsification stability under this condition (83.57%~99.87%) ,

the interfacial composite swelling modulus was positively correlated with the emulsification stability (P<0.01). The addition of the

complex emulsifier increased the specific volume of the cake by 1.13~1.66 mL/g, the elasticity increased significantly to

0.97~0.99, and the hardness decreased by 89.66 g. Therefore, the complex emulsifier can improve the quality of the gluten-

free cake, and a theoretical basis for the development of the application of the complex emulsifier is provided in this study.
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Table 1 Effect of addition of single and combined emulsifiers

on cake quality

28 3 LA /(mL/g)  BEREK /% KaEE/Y%
2t RE 48 3.15+0.09° 17.42+0.28  43.14+0.74°
TWS0 342+0.10°  14.42+0.05° 4320+031°
SE 3.42%0.16 13.08+0.04'  44.90 £0.53%
PGMS 3.58+0.08° 15.66+0.13c  45.58 +0.25"
LACTEM  3.65+0.10° 16.37+0.12° 44.66 =0.33"
SPL+0.01%T 4.81+0.11° 1036+0.21" 4629 +0.24°
TPL+0.1%S  4.28 £0.04° 13.65+0.42° 4527 +0.10™
TSP+0.3%L  4.50+0.32° 11.62+0.17° 4576 +0.11°
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Fig. 7 Effect of addition of single and combined emulsifiers

on cross-sectional slices of gluten-free cake
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Table 2 Effect of addition of single and combined emulsifiers
on the network structure of gluten-free cakes

28 3 U E /% fﬂ%ﬁ aﬁﬁfﬁ
<t R84 2543 +1.21° 27.53+0.85  62.97 +3.69°
TWS0 28.52+1.22% 39.21+0.64" 43.98 +1.76"
SE 20.61 £1.49" 47.02+2.00° 52.88+ 1.56"
PGMS 3028 £2.13°  46.56 £0.36° 54.02+1.78°
LACTEM  33.20+0.34° 30.05+0.74° 51.96 % 0.80°
PL+0.01%T 55.67+0.19° 61.17+0.76" 29.54 +2.94'
TPL+0.1%S 52,99 +1.33™ 5298 £0.96" 30.69 + 1.08°
TSP+0.3%L  51.97+0.40° 60.68+1.99° 32.87 +1.78°
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Table 3 Effect of addition of single and combined emulsifiers on textural parameters of gluten-free cakes

28 5] B g b BT o 14 /g = E

2 B8 28 197.95 £ 4.69" 0.74 £0.01° 0.67 £0.01° 98.1 £2.39" 0.22 £0.00"

TW80 133.68 = 4.68° 0.84 £0.04° 0.72 £0.02° 81.19 £ 7.76° 0.24£0.01¢

SE 23523+ 14.19 0.67 £0.01° 0.70 £ 0.01" 110.50 + 7.00° 0.25 £ 0.00°

PGMS 138.89 £ 4.50% 0.820.01 0.73£0.01™ 82.66 £ 1.59° 0.25 £ 0.00°

LACTEM 137.38 £3.14° 0.83£0.01" 0.65 +0.02" 115.20 £ 4.42° 0.20 = 0.00°

SPL+0.01% T 108.29 + 3.56° 0.99 £0.01° 0.78 £0.01° 77.93 £5.37° 0.32 £0.02°

TPL+0.1% S 149.68 * 8.64° 0.97 £0.01° 0.75%0.01° 86.90 = 0.34° 0.28 £0.01°

TSP+0.3% L 118.42 £1.98° 0.99 £0.01° 0.74 £0.01™ 78.66 + 3.49° 0.28 £0.01°
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Fig. 8 Flowchart of emulsifier applications in interfaces and cakes (a), correlation plot of emulsifier interfacial properties
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AR B TR B e K (8.65. 8.31. 6.65. 11.69 mN/m),
HHAZERE T I AT e T (83.57%~99.87%),
FINE AWK ES AR EE R IEMK (P<0.01).
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