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Table 1 Flour characteristics

Features percent
Moisture 12.26+0.01
Protein 10.85+0.15
Ash 0.42+0.02
Fat 0.82

The results are three replications.
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Table 2 stages for producing dough using sugar-batter.

Ingredients Percent based on weight of flour Method
Fat ( Oil + Butter) Mixing until produce bright
Sugar color
Egg It was added in 4-5 parts
Flour
Baking powder Powder materials added in
Milk powder batter and then batter became
Salt smooth half.

Potassium sorbate

Water

Following water addition,
Batter got into smooth.
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Table 3 The effects of sorbitol, invert syrup, Grape syrup and their combination on viscosity and specific

gravity of the batter.
. Invert syrup Specific gravity . .
0, 0,
Sorbitol (%) %) Grape syrup (%) (ar/em’) Viscosity (pa.s)
0 1.480+0.009° 15.5+0.47
7 13724+0.014 % 12.86+0.65¢8
0 15 1.378+0.007 *f& 15.74+0.08°"
0 1.37340.03 12.56+0.67°
7 1.375+0.01 ° 15.85+0.49%"
0 > 15 1.379+0.03 4T 16.27540.31°%f
0 1.395+0.02 ©fe 16.1540.91 %
0 7 1.382+0.01 %' 16.4620.02°%%f
15 1.44240.04 15.940.14°¢f
0 1.430+0.0003 2> 16.7340.32%c
0 7 1.368+0.03 16.18+0.7°%f
15 1.306+0.01" 16.8+0.11°%¢
0 1.317+£0.01" 16.08+0.5°F
5 7 1.417+0.02 bedef 15.940.02°¢%f
15 1.4644+0.01% 16.42:40.31 2%t
5
0 1.479+0.004° 17.06+0 48
7 1.464+0.03 ® 17.3240.33"
10 15 1461+£0.015%® 15.72+0.39"
0 1.428+0.016 ¢ 15.91+0.07°%"
0 7 1471%+0.017 15.6£0.05"
15 1.474%+0.02 15.954+0.21°%f
0 1.445+0.015 ¢ 16.93+0.04"
7 1.456+0.01 15.98+0.93°%"
> 15 1350003 ™ 16,340,020
10
0 1.3940 .02 ©fe 17.08+0.16™
7 1.453+£0.01%® 17.05£021%
10 15 1.457+0.02 17.34+0.31°

* Different letters in each column indicate significant difference in p<0.05.
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Formulation cakes

Fig 1 Showing the effects of sorbitol, grape juice and invert syrup on the cake volume.
Formulations: 1. Control 2. Grape syrup 7% 3. Grape syrup 15% 4. Invert syrup 5% 5. Invert syrup 5%- grape
syrup 7% 6. Invert syrup 5%- grape syrup 15% 7. Invert syrup 10% 8. Invert syrup10%- grape syrup 7% 9. Invert
syrup 10%- grape syrup 15% 10. Sorbitol 5% 11. Sorbitol 5%- grape syrup 7% 12. Sorbitol 5%- grape syrup 15%
13. Sorbitol 5%- invert syrup 5% 14. Sorbitol 5%-invert syrup 5%- grape syrup 7% 15. Sorbitol 5%- invert syrup
5%- grape syrup 15% 16. Sorbitol 5%- invert syrup 10% 17. Sorbitol 5%- invert syrup 10%- grape syrup 7% 18.
Sorbitol 5%- invert syrup 10%- grape syrup 15% 19 sorbitol 10% 20. Sorbitol 10%-grape syrup 7% 21. Sorbitol
10%- grape syrup 15% 22. Sorbitol 10%-invert syrup 5% 23. Sorbitol 10%-invert syrup 5%- grape syrup 7% 24.

Sorbitol 10%- invert syrup 5%- grape syrup 15% 25. Sorbitol 10%- invert syrup 10% 26. Sorbitol 10%- invert syrup
10%- grape syrup 7% 27. Sorbitol 10%- invert syrup 10%- grape syrup 15%
Different letters in each column indicate significant difference in p<0.05.
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Table 4 The effects of sorbitol, invert syrup, grape syrup and their combination on moisture in the periods
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0,7,14,21
) Invert Grape Day
0,
Sorbitol% syrup% syrup% 0 7 14 21
0 29214169 21.06+0.03" 20.31+0.4° 18/71£0.6"
0 7 2621+£2.16°¢ 22.38+0.09 8 21.67+0.3% 20+1.52"0
15 24314533°¢ 23.39+0.5 *d 21.89+0.019 % 22.37+0.36
0 31+3.88° 22.57+0.05 8 23.86+0.09%° 23.66+0.76°*
5 7 28.25+0.83 ™™ 22.53+0.08 & 22 404+0.12%° 22.0240.09 %
15 28.60+0.6 ™ 22.78+0.09 4T 21.96+0.15% 22.08+0.34 %fe
0
0 29.69+2.01 % 23.19+0.03 cbdef 22 .47+0.006 ¢ 22.14+0.45 %f
10 7 27.96+0.61%* 22.8840.04 °%fe 25.1240.92° 20.9440.14 Me
15 27.294+1.11% 23.1140.2] bedefe 20.9240.02 ¢ 20.7240.06"
0 28.18+1.44 % 22 .98:£0.04 edefe 23.57+0.15% 24.35+0.61°
0 7 274142.03° 22924 .42 bttt 2332+0.56™ 22.76+0.13 "%
15 27.44+1.18™ 23.67+0.25° 22.86+0.04 23.17+0.07 e
0 28.43+2.06% 22.75+025 4T 24.92+1.89° 22 8840.24 2bcde
5 7 28.51+0.62% 23.1840.17 bedet 23.66+0.63 % 23.1741.05 e
15 28.52+0.56 23.51+0.18 ¢ 23.06+0.15% 22.20+0.31 °%f
5
0 27+3.58 ¢ 23.1240.24 bedefe 23.7140.14% 23.1640.58 2
10 7 28.90+0.56 23.35+0.16 ™% 23.79+0.48 23.87+0.61°
15 28.16+0.66* 23.1640.31 bedet 22144026 21.99:+0.14 %f
0
; 28.17+0.66 23.49+0.19 23.11+0.23% 23.31+1.26%
0 28.60+2.13 % 23.57+0.15 22.89+0.66 23.1941.0] 2
15 28.80+1.33 ™ 22.62+0.25"® 21.86+0.14% 23.374+0.12%0
0
7 27.6142.14%  23.1440.5 22.06+0.26% 22.7540.71
10 5 27.28+1.91% 22844013 ° 22.86+1.09% 22.87+0.38
15 27.61£2.14%% 24.79+0.07 22414035 23.1340.53 abcde
0 27.28+1.91% 23.40+0.03 > 21.77+0.41%° 23.01:£0.53 abede
10 7 28.55+1.88 % 24.75+1.14° 22.13£09%® 22.44+0.09 "%
15 27.8142.2% 23.44+0.2 21.07+0.49% 21.69+0.43 °®

" Different letters in each column indicate significant difference in p<0.05.
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Table 5 The effects of sorbitol, invert syrup, grape syrup and their combination on texture in the periods

0,7,14,21.
Sorbitol Invert Grape Day
% syrup% syrup% 0 7 14 21
0 1.78+0.1°% 7.0141.02°°%" 8.56+0.45%" 8.85+0.71A%E
7 231402 5.46+0.15e" 9.17+0.194% 9.41+1 23A0cdefe
0 15 1.94:0.09%¢f 7.56=1.45"% 7.42+0.6"% 7.69+1.27%
0 1.89+0.27°%"  6.65+£0.56%" 8.09+0.7"" 9.2040.454eh
7 1.72+0.1¢% 7.0440.01 Bbcdet 7.37+0.88ehik 8.82:40.4/fehi
3 15 1.57+0.09%¢" 6.17£0.174cdeteh 6.7+0.75%% 8+1.4148
0 0 1.70£0.05" 5.58+0.11°%  818+0.33 %" 8.30+0.397¢
7 1.55+0.2258¢ 6.56:+0.26"0cdeteni 7.03+0.46" 7.78+1.1740
10 5 17940145 57240.03%® 7055008 §341036"
0 1.79+0.14%% 6.200. 5718 6.3120.61™* 6.43+0.53*
7 1.53+0.08%&" 5.1340.558 6.87+0.36™ 7.05+0.534%
0 15 1.56+0.13%& 4.98+0.28Y 6.854+0.3149k 7.05+0.534%
0 1.18+0.28“ 5.2120.1%" 6.21£1.26"% 8.09+0.55
7 1.51+0.265¢ 7.4540.644%¢ 7.7340.3 54%h0 8.56+0. 144N
> 15 1.81+0.08"" 5.81+0.26C el 8.49:+0.265" 10.09:£1.304ede
5
0 1.89+0.03* 7.2240.15%¢ 9.99+0.53* 10.53+0.55"
7 1.32+0.05™ 6.44+0.062E" 6.60£0.14%% 7.79+0.25
10 5 20610030 680L0ATHUE g 60r0 5wl g gL( 1] AN
0 241+0.08™  6.45+0.87¢¥ 8954016 10.56+0.75
7 2.17+0.03¢abed 7.56+0 495 8.844( 9Abcdet 9 0340, 7/defehi
0 15 1.9+£0.01 Bedef 8.59+1 .34 9 43+0.4340¢ 10.24+0 5430«
0 2.25+0.165"° 7.17+0 4Babede 9.19+1.,0340d 10.65+0.794®
0 7 1.98+0.01 %" 7.85+1.28® 8.180.495¢fh 9.80:£0.63Aeder
> 15 1.9340.04%F 5.91:£(,2Bdetehil 8.56:£0.87" 8.34+0.08¢"
0 2.17+0.29¢ 7.2240.3%%¢ 9.61+0.85" 9.27+0 97/
0 7 2.12:+0.14Pb¢ 6.76+0 .3 Cocdete 11.17+0.555 9.874(.38Aabedef
15 1.73+0.04¢ 7.63+0.215%° 8.36:£0.945% 10.96+0.274

“lowercase letters compare treatments and uppercase letters compare days p<0.05.
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Table 6 Sensory evaluation of different formulations cake.
Sorbitol Invert Grape General
Appearance Texture Flavor Color
% syrup% syrup% acceptance
0 4.22+0.5™ 4.66+0.5" 3.7740.19%  4.11+0.5*¢ 4.11+0.5%°
7 3.66+0.5® 4.11+05%® 3.77£0.5%® 3.66+0 ™™ 3.94+0.63 ™™
0 15 4.25+0.2 % 433+0.5% 4.16+0.69°  3.83+0.5%¢  4.16+0.19°*
0 422403 4.11£0.1% 3.77+0.19% 4+(.33 20 4+0.33 *°
5 7 3.66+0.33 % 3.33+0.5° 3.1140.38*  3.44+0.38%® 3.44+0.69
15 4444038 % 4.11+0.5% 4+(0.88 % 4224054 4+0.57 ™
0 0 4444038 % 4.55+0.5° 4.22+0.38"° 4.66+0.57¢ 4.22+0.69 ™
7 4.33+0.33 % 444+033%  4.55°+0.38 4.55+0.5 4.44+0.5%
10 15 422005™  433:0.69°  411405°  444£05%  466+033°
0 3.554+0.5 % 433+0.5% 3.88+0.5 % 3.22+0.83° 3.77+0.19°%*
7 4402 411401 3.77£0.19° 3774038  3.88+0.38°*
0 15 4.33+0.33 % 433403 % 4+0.57 % 433+0.33%%  4.33+0.66*
0 3.77+0.5™° 4224083%  3.66+033%  3.77£0.76™¢ 377405
7 422403 % 4+033%® 3.88+0.5% 4.44+0.19% 3.88+0.5 %
> 15 3.88+1.07 4334057  4.1140.69°  4.11£0.19%¢ 4224038
5
0 4.44+033° 4.11£033%® 4.11£03° 4.33+( 4.11+033%
7 4.1140.19* 433+057%®  4.55+0.19° 440.33 2 433405
10 5 41140.19%¢ 4%40 33 42040.19°  433:05%%  44033%°
0 3.66+0.88 37740/66™  3.55+0.83%  3.77+0.38™¢  3.55+0.88 %
7 4.33+0.57 % 433+0.88%°  4.11+0.69°  4.22+0.83%¢  433+0.19%
0 15 3.7740.5 ™ 3.88+0.69°  3.77+0.7°  3.88+0.33 % 4+0.38
0 3.77+0.19 ¢ 3.77+0.5 % 3.88+0.5 % 3.66+0.5 % 3.77+0.19°%*
0 7 3.88+0.19 ™ 433403 %™ 44033 3.88+0.38 4,110
> 15 4.55+0.19% 4.55+0.5° 422+0.19° 4.44+0.33° 4.55+0.72°
0 440 433+05%® 3.77£0.38 % 440.33 2 4+0.19 ™
0 7 4.22+0.69 444403 % 4.11+0.38° 4+0.66 2 3.83+0.5 %
15 3.88+0.53 ™ 3774033  3.77+038%  3.88+0.5* 3.77+0.3 %

"Different letters in each column indicate significant difference in p<0.05.
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One of the most important reasons for quality and shelf life reduction in sponge cake is moisture
reduction and retrogradation during storage. In this study, the effects of hygroscopic compounds on
qualitative properties of sponge cake were investigated. The main goal of this investigation was
“optimization of sponge cake formulation and producing a cake with appropriate Physicochemical and
textural properties and also to postpone the retrogradation process”. The effects of the sorbitol, invert
syrup and grape syrup alone and in combination with each other in 27 formulations on various properties
of cake were studied. For sorbitol and invert syrup two levels of 5 and 10% and for grape syrup, the levels
of 7 and 15% (on the basis of sugar weight) were considered. The results showed that the cakes with 5%
sorbitol and the combined formulation with 5% sorbitol, 10% invert syrup and 7% grape syrup had more
moisture content during storage period. The combined formulation involving 5% sorbitol, 10% invert
syrup and 7% grape syrup had the highest volume and viscosity and also smooth texture with a better
taste than the other treatments prepared with various concentrations of compounds and control sample.
Also, the formulations with 5% sorbitol, sorbitol 5% and grape syrup 7%, and the sorbitol 5% and 15%
grape syrup had the lowest firmness rate in cake texture at the evaluation days. Regarding the effects of
these compounds had on qualitative properties of sponge cakes, can use the mentioned compounds for the
formulation improvement and postpone the retrogradation process. Finally, the combined formulation
with 5% sorbitol and 10% invert syrup and 7% grape syrup was evaluated as best formulation.

Keywords: Sorbitol, Invert syrup, Grape syrup, Sponge cake
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