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Studies on the rheological, bubble microstructure and baking properties

of the low-fat cake with propylene glycol esters
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Abstract; This study was conducted to evaluate the effect of new
propylene glycol esters emulsifier on the specific gravity, viscosi-
ty, rheology, microstructure of batter and baking characteristics
of low-fat cake. The results showed that propylene glycol esters
increased the surface tension of oil and promoted changes in fat
structure to the o crystalline form as observed by XRD. The
small bubbles were protected by propylene glycol esters from de-
foaming caused by oil. The number of bubbles increased by 1.87

times. Propylene glycol ester significantly increased the specific
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volume and decreased hardness of low-fat cake.
Keywords: propylene glycol esters; emulsifier; bubble; low-fat

cake; interface; cake batter
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Table 3 Characteristics of batter of low-fat cake

2057 /(g e mL™1) #iE/(mPa « )
PO 0.943-+0.004¢ 19 7444-704¢
P25 0.8300.009" 36 0162 013
P50 0.83240.005" 42 77942 900¢
P75 0.829+0.008" 53 67942 1409
P100 0.706+0.002¢ 86 4193 097¢
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Figure 2 Rheological characteristics oflow-fat cake batter
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Table 4 Effect of propylene glycol esterson batter microstructure

45 CDAE/(Cells» em™2)  AF{/% B O I8 4k E

PO 223450° 39.2+0.2¢ 0.4240.00% 1.83+0.01°
P25 219+10° 41.7+1.1° 0.414+0.01¢ 1.80+0.04%
P50 277+ 424 43.140.9" 0.44740.00" 1.7740.03%
P75 3324£17" 44.1+1.6" 0.45+0.01¢ 1.7540.02¢
P100 639+5¢ 46.740.5¢ 0.46+0.01¢ 1.7740.04%

T S5 B AN R 7R 28 53 3% (P<C0.05)
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Micro-picture of low-fat cake batter (100 X)
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Table 5 Effect of propylene glycol esterson cake specific volume and texture
205 s/ (mL g™ b R/ g P/ mm NELIEE P / m]
PO 1.809+0.030 1761+160¢ 3.5540.07 48.5+4.4¢
P25 2.210£0.064° 12744710 3.67+0.10" 36.2+4.5"
P50 2.418+0.020¢ 14054109° 3.334+0.15* 33.743.5
P75 2.49640.024¢ 8234107 3.354+0.17* 20.5+2.8*
P100 2.52240.059¢ 6664 22¢ 3.52+0.11 17.8+1.0%
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Figure 4 Sensory evaluation of cakes
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