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Table 1 Physicochemical characteristics of sponge cake containing pumpkin powder

Storage time (days)

Item samples
1 10 20 30 40

Control 15.0+0.01* 15.27+0.01"  15.21+0.01%  14.28+01%°  13.78+0.01%
Moisture 4% PP 16.0+0.01%A 16.50+0.01°®  15.91+0.01°° 15.69+0.01°° 15.41+0.01%¢
(%) 8% PP 17.0£0.02*4 16.96+0.01°®  16.25+0.01°°  16.08+0.01°°  15.67+0.01°C
12% PP 17.03+0.01%A 16.78+0.01°®  16.84+0.01°°  15.20+0.01®® 15.86+0.01¢
Control 6.31+0.00*" 6.31+0.00%" 6.30+0.00*  6.32+0.00**  6.33+0.00*
H 4% PP 6.30+0.00%" 6.30+0.00%" 6.32+0.00*  6.33+0.00**  6.35+0.00*
P 8% PP 6.29+0.00%" 6.29+0.00%" 6.27+0.00*  6.28+0.00**  6.29+0.00*
12% PP 6.31+0.00*" 6.30+0.00%" 6.30+0.00*  6.33+0.00**  6.32+0.00*
Peroxide Control 0.281+0.00°%A 0.321+0.00"*  0.345+0.00°  0.448+0.00°"  0.566+0.00°
- dex 4% PP 0.257+0.00%® 0.285+0.00%®  0.335+0.00®  0.432+0.00°®  0.526+0.00%®
/k 8% PP 0.251+0.00%¢ 0.278+0.00°C  0.328+0.00°  0.419+0.00°°  0.518+0.00°¢
(meak®)  1ogepp  0.23740.00°  0.254:0.00°  0.318+0.00° 0.404+0.00°  0.508+0.00%°

¢ Means within the same row with different superscripts differ (P<0.05)
AE Means within the same column with different superscripts differ (P<0.05)
PP= Pumpkin powder
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Table 1 Textural characteristics of sponge cake containing pumpkin powder

Storage time (days)

Item samples
1 10 20 30 40
Control 234+25.016 276+27.91®  403+67.51°®  619+30.51®%  680+91.11%®
4% PP 268+26.01°®  404+34.01°®  548+65.18°®  654+93.01%®  855+87.01°®
Hardness (g)

80% PP 334+34.02%A  611+59.01% 668+69.01%  701+95.01®"  1112+134.1%

12% PP  551+41.01%*  797+83.01% 855+97.01%*  1066+155.1%*  1168+132.7°A

Control  51.30+0.00**  39.11+0.00**  36.61+0.00*  36.02+0.00* 32.45+0.00%

Cohesiveness 4o, pp  48.26+0.00"*  35.03+0.00A  34.55+0.00"8  31.53+0.00°*  29.15+0.00**
8% PP 46.20+0.00®*  33.14+0.00®®  32.17+0.00"®  27.11+0.00°®  27.060.00°®

12% PP 43.32+0.00®®  36.92+0.00"®  23.01+0.00°®®  24.32+0.00°®  24.04+0.00°®

Control  7.58+0.90%A 6.90+0.91% 6.56+0.81%A 5.8+0.32%A 5.36+0.71%

Springness 4% PP 7.01+0.89%A 6.83+0.85* 5.94+0.23 5.66+0.41°A 5.29+0.19°*
(mm) 8% PP 7.20£0.32°*  6.58+0.21%A  573+0.25"" 5.49+0.38"* 5.24+0.66"*
12% PP 7.01+0.56" 6.02+0.73% 5.64+0.58% 5.43+0.36™ 5.21+0.85"*

Control  119+21.01°® 136+25.91°8 132+27.51°8 209+31.11% 239+34.12%¢

Cut 4% PP 150+26.01°® 206+35.01°A 247429.11% 254+31.02%8 290+33.01°¢

(9) 8% PP 171+17.51°8  234425.01°"  256427.12%A  274+24.02°® 445+22 .11%A
12% PP 289+23.02%A  230+21.11%A  256+24.01°" 352+21.11% 561+39.12%4

Control 71.345.01% 96.5+8.91°* 96.7+11.52% 84.8+6.33%° 88.17+9.78°
Punch 4% PP 09.1+12.04®  137+14.37°"  178.14#6.75°®  189.2+12.12°C  211.6+24.58%°
(@) 80% PP 125+18.01°“®  154+19.11°"  200429.13°"  221.5+20.48°®  236.6+34.12%®
12% PP 163.3+31.2°"  167.9+28.1°"  247.6+24.25"" 379.8425.11%*  361.1+41.85*

¢ Means within the same row with different superscripts differ (P<0.05)

AE Means within the same column with different superscripts differ (P<0.05)
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Table 3 Color characteristics of sponge cake containing pumpkin powder

samples L* ax b* AE Bl
Control 67.1+0.54° -3.2+0.58" 26.4+0.71° 0.0+£00 44.71+00
4% PP 66.1+0.75% -3.1+0.69% 36.3+0.74° 9.34+0.00 65.29+0.00
8% PP 65.1+0.77° -2.1+0.31° 36.2+0.86° 9.95+0.00 73.52+0.00
12% PP 63.2+0.99% -1.1+0.57° 37.6+0.66™ 12.13+0.00 88.24+0.00

¢ Means within the same column with different superscripts differ (P<0.05)
PP= Pumpkin powder
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Table 4 Porosity of sponge cake containing pumpkin powder

samples Surface of the pores Diameter of the pores Max radius/ Min radius Roundness
Control 173.17+17.75 14.6+2.32 2.16+0.00 15.28+3.83
4% PP 352.47485.10 18.10+5.96 2.7840.00 12.18+2.23
8% PP 593.10+42.25 19.6+4.21 3.41+0.00 7.5+1.11
12% PP 489.16+77.50 16.15+2.12 3.44+0.00 2.1+0.52

¢ Means within the same column with different superscripts differ (P<0.05)
PP= Pumpkin powder

[l a2l o 558 525 (p5100 50 s ¢ 5 e 340) ly
b s 06 5 (2011) O 5 (g0l =Lk ol
[29] czls cillas L5 508 35 Lol

Jsix) il (Slaki god ol Olszn ooy 2 3l Jool ol
Olas 5 508 3y SRl Ly aS sy dbae ol gL S 55 (5
S 3 Al S Iy (Rl e sas el Ol e Sl

SV Ol s & S 508 a5 Ao ps Rl LSS sl

Table 5 Nutritional compounds of sponge cake containing pumpkin powder

Storage time (days)

Item Samples 1 20 20
Fiber 4% PP 0.19+0.00%° 0.19+0.00%° 0.19+0.00%°
%) 8% PP 0.38+0.00°8 0.41+0.00® 0.42+0.00%®
12% PP 0.62+0.01% 0.62+0.00* 0.61+0.01%4
4% PP 0.28+0.00% 0.27+0.00% 0.28+0.00%
[zmcg"’}gggf 8% PP 0.42+0.00°® 0.41+0.00°® 0.42+0.00°®
12% PP 0.58+0.00* 0.57+0.00* 0.58+0.00*
4% PP 210.0+45.15% 245.1+82.72¢ 291.17+15.00%

Potassium (mg/kg)

8% PP
12% PP

432.0+91.15%8
625.0+50.00A

452.97+25.00°®
676.57+44.00°*

468.72+50.00%
701.15+65.00%

¢ Means within the same row with different superscripts differ (P<0.05)
AE Means within the same column with different superscripts differ (P<0.05)
PP= Pumpkin powder
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Table 6 Sensory attributes of sponge cake containing pumpkin powder

samples Flavor Color Texture Porosity Overall acceptance
Control 4.0+0.54° 3.0£0.54° 3.0£0.64° 3.0£0.54° 3.0£0.53"
4% PP 4.00.32° 4.0+0.58 4.0+0.848° 4.0+0.50° 4.00.20°
8% PP 5.0+0.54° 5.0+0.23° 4.50.23" 4.0+0.41° 4.00.39°
12% PP 3.0£0.53° 3.0£0.29° 2.1+0.29° 2.0£0.19° 2.0£0.42°

¢ Means within the same column with different superscripts differ (P<0.05)
PP= Pumpkin powder
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The present study was aimed at investigating the effect of enrichment of sponge cake with pumpkin
powder (0, 4, 8 & 12%) on the physicochemical, textural, nutritional and sensory properties of the final
product during storage. The results showed that while increase in the level of pumpkin powder promoted
the moisture content of the sponge cake, storage time affected it negatively. The changes in peroxide
value revealed that pumpkin powder improved the oxidative stability of the product so that the control
sample had higher peroxide value than the treatments throughout the storage period. The results of image
processing showed that addition of pumpkin powder into the formulation of sponge cake was concomitant
with a decrease in lightness and an increase in redness, yellowness and browning index. It was also
observed that the highest porosity was belonged to the sample containing 8% pumpkin powder. The
instrumental texture analysis indicated that increase in the level of pumpkin powder increased the
hardness, the force required to punch and the force required to cut the samples and decreased the
cohesiveness and elasticity. The storage time almost had the same effects on the textural parameters as the
pumpkin powder. The pumpkin powder improved the nutritional quality of sponge cake in terms of fiber,
beta-carotene and potassium contents, which remained unaffected during storage. The sponge cakes
enriched with pumpkin powder were more appreciated by consumers compared to the control sample;
however, the sample containing 8% pumpkin powder received the highest sensory scores. In conclusion,
pumpkin powder could be used for the development of a functional sponge cake with desirable sensory
properties and long shelf life.

Keywords: Pumpkin powder, Sponge cake, Textural properties, Sensory characteristics, Shelf-life
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