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2. Oven spring
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4. Symmetry index
5.Uniformity index
6. texture analysis
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Fig 1 Effect of different level of emulsifier and
enzyme on specific volume of sponge cake. Different
letters indicate significant differences (p<0.05)
between samples.
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Fig 2 Effect of different level of emulsifier and
enzyme on oven spring of sponge cake. Different
letters indicate significant differences (p<0.05)
between samples.

13. Distilled Monoglyceride
14. Diacetyl Tartaric Acid Ester of Monoglyceride
15. Sodium StearoylLactylate
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Table 1 Effect of different level of emulsifier and enzyme on indexes of sponge cake.

Uniformity index Symmetry index Volume index
1.53% 8.836° 122.453" Control
0.79° 5.91° 134.85¢ Emulsifier 0.5
0.623° 4236 143.953¢ Emulsifier 1
1.623° 7.976% 130.283° Enzyme 0.05
1616 7.55° 130.78¢ Enzyme 0.1
0.693° 5373 142.047° Emulsifier 0.5 + enzyme 0.05
0.706" 4.873% 141.427° Emulsifier 0.5 + enzyme 0.1
0.406° 3.533f 150.95° Emulsifier 1 + enzyme 0.05
0.563" 3.836 147213 Emulsifier 1 + enzyme 0.1

Different letters in the same column indicate significant differences (p<0.05)
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Table 2 Effect of different level of emulsifier and enzyme on texture of sponge cake.

Springiness Chewiness(g) Gumminess(g)  cohesiveness Hardness(g)
0.893° 143° 160° 0.743° 215.34° Control
0.897° 108.33" 1215 0.71° 169.67° Emulsifier 0.5
0.913° 106.33>¢ 116.33°% 0.73° 159% Emulsifier 1
0.893° 113° 126.67™ 0.71° 181.67° Enzyme 0.05
0.893° 11433 128" 0.713" 179.33" Enzyme 0.1
0.9° 113° 125.33™ 0.74° 165.67% Emulsifier 0.5 + enzyme 0.05
0.893° 107 119.67°¢ 0.72° 166% Emulsifier 0.5 + enzyme 0.1
0.91° 97¢ 106.67° 0.73* 142.33¢ Emulsifier 1 + enzyme 0.05
0.913° 100.33 110% 0.71° 154.33¢ Emulsifier 1 + enzyme 0.1

Different letters in the same column indicate significant differences (p<0.05)
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Table 3 Effect of different level of emulsifier and enzyme on porosity of sponge cake.

Non- Max diameter Min diameter Mean diameter Mean cell area
uniformity (mm) (mm) (mm) (mm?)

0.626° 1616 0.993° 131° 3.143° Control

0.58"¢ 1.443% 0.863°* 1.156% 2.476% Emulsifier 0.5

0.553% 1.33¢ 0.776°" 1.053° 2.283¢k Emulsifier 1

0.616™ 1.58% 0.963 1.296™ 2.763° Enzyme 0.05
0.603% 1.516 0.913%¢ 1216 2.696™ Enzyme 0.1
0.59%%4 1.483% 0.893°¢ 1.19% 2.506% Emulsifier 0.5 + enzyme 0.05
0.563°% 1.376% 0.813%f 1.113% 2.34%f Emulsifier 0.5 + enzyme 0.1
0.503" 1.333¢ 0.73" 1.03< 2.083¢ Emulsifier 1 + enzyme 0.05
0.523¢ 1276¢ 0.753" 1.016° 2.14" Emulsifier 1 + enzyme 0.1

Different letters in the same column indicate significant differences (p<0.05)
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Table 4 Effect of different level of emulsifier and enzyme on crumb and crust color of sponge cake.

Gl e N (ol i el s 3 LS el
ol 4 skl b paes (pP/h0) Al Lol
Alidsel 5 Ml W 3T G338l &S w8 et
A (529 b alsn Ol ki 53 odd iy edlS s
ol b o258 ea &S Gls (PZ/r0) Sl (gols e
i les O Odd Glosgd &5 Colime ol 4 anil il

RG] 03 g

crumb crust
b a L b a L

27.723% 6.55% 75.256° 26.873a 7.746b 53.147b Control

27.74% 6.496° 74.906* 27.093a 7.97b 55.123b Emulsifier 0.5
28.036° 6.513% 75.036* 27.06a 7.98b 55.493b Emulsifier 1

2797 6.493% 75.17% 27.16a 8.616a 61.23a Enzyme 0.05
27.833*% 6.483% 75.22% 27.067a 8.576a 60.16a Enzyme 0.1

28% 6.516% 75.086% 26.993a 8.596a 61.363a Emulsifier 0.5 + enzyme 0.05

28.01% 6.54% 75% 26.967a 8.533a 60.85a Emulsifier 0.5 + enzyme 0.1

27.9% 6.51% 75.203% 27.337a 8.65a 61.487a Emulsifier 1 + enzyme 0.05
28.26° 6.473% 74.996* 26.997¢ 8.543% 60473% Emulsifier 1 + enzyme 0.1

Different letters in the same column indicate significant differences (p<0.05)
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Table 5 Effect of different level of emulsifier and enzyme on batter viscosity of sponge cake.

Viscosity (Cp) Viscosity (Cp) Viscosity (Cp) Viscosity (Cp)

(100rpm) (50rpm) (20rpm) (10rpm)
5303e¢ 5611e 7258d 8878e Control
5411d 6031d 7758¢ 9658d Emulsifier 0.5
5641a 6971a 9118a 11418a Emulsifier 1

4968.33g 5187¢g 6709f 8518¢g Enzyme 0.05
4801h 5065h 6629¢g 7748h Enzyme 0.1
5183f 5543f 6719f 8758f Emulsifier 0.5 + enzyme 0.05
5287e 5515f 7051.3¢ 8678f Emulsifier 0.5 + enzyme 0.1
5556b 6659 8998b 10978b Emulsifier 1 + enzyme 0.05
5491c 6123c 7768c 10018c Emulsifier 1 + enzyme 0.1

Different letters in the same column indicate significant differences (p<0.05)
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Emulsifiers and enzymes are two main groups of important component used in food industries especially
in bakery products which improve qualitative characteristic such as volume, texture, porosity and color
products. In this study, the effect of distilled monoglyceride emulsifier and maltogenic alpha-amylase
enzyme on qualitative characteristic of sponge cake were determined. For this purpose, emulsifiers at the
concentrations of 0, 0.5 and 1% of the flour weight and also enzyme at the concentrations of 0, 0.05 and
0.1% of the flour weight were used. The obtained results showed the positive effect of these two additives
on specific volume, oven spring, indexes, texture, porosity and crust color. Increasing the concentration of
emulsifier improved their performance while increasing the enzyme concentration had no significant
impact. Emulsifier and enzyme had no significant effect on crumbcolor of cake but enzyme alone and
with emulsifier improved the crust color. Emulsifier, especially at a concentration of 1%, increased the
viscosity of batter. In contrast, alpha amylase maltogenic reduced the viscosity of batter. Using emulsifier
and enzyme in same time have led to the best results that in specific volume, oven spring and texture
analysis tests, treatment of 1% emulsifier+ 0/05% enzyme had the best performance and in porosity,
volume index, symmetry and uniformity, two treatments 1% emulsifier+ 0/05% enzyme and 1%
emulsifier+ 0/1% enzyme had nearly results. Finally treatment of 1% emulsifier+ 0/05% enzyme was
selected as a best treatment.
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