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Table 1. The chemical composition of grape pomace (GP), white flour (WF), and malted barley flour

(MB) (Y%wet weight basis).

treatment Fat Protein Moisture Ash Fiber Carbohydrate
Grape pomace 5 ¢1.0001 22.66£033 5384042 85741  27.6140.87 107044
powder

Wheat flour 0.86+£0.35 8.22+0.72 13.07+0.79 0.43+0.92 1.23+0.1  77.32+0.69
ma“;%ﬁfﬂey 0.7540.15 3144021 9.884033 4.66+0.17 0.56:0.05 25049
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Table 2. The chemical composition (wet weight basis), total phenolic content (TPC), and antioxidant activity
(AA) of cakes enriched with different levels of GP and MB

treatments
Storage 1%

parameter day Control 0.5% MB 1% MB 3% GP 6% GP MB+3%GP
0 17.5740.2%* 18.06+0.4°* 18.53%0.3% 18.27+0.7°* 18.81+0.1%4  18.320.4*

moisture 7 15.94+0.5% 15.89+0.4%®  15.55+0.2®  15.65:0.5® 1533%0.4%  15.35¥0.5%
14 13.5740.2°C  14.06+0.4°C 145303 14.2840.7°C 14.81+0.1%  14.32:0.4C

10413020 11.320.1°% 12.03:0.1°  9.33:0.1%  852:0.04%  10.23:0.2%
Protein 7 10.48+0.2°* 11.37+0.1° 11.97:+0.2%*  9.20£0.3%  850:0.03%  10.23%0.11*
14 10.410.2*  11.32+0.1°*  12.02+0.1°*  9.31#0.1°*  8.49+0.05%  10.2330.2**

0 46.49+0.3°*  45.86+0.1°"  46.03+0.1°*  47.21+0.1%  46.65+0.1%"  46.93+0.1%*

Fat 7 46.51+0.3°* 4591:0.2%*  46.06:0.1°*  47.23+0.1  46.70:0.2¢A  46.9210.1*
14 46.46:0.3°" 45.8410.2%*  46.02+0.1°*  47.18+0.1  46.6410.2¢A  46.9410.2%

0 6.85:0.05°A 6.75+0.05°*  6.82+0.1°  6.90+0.05% 6.90+0.05¢  6.85:0.05%

pH 7 6.78+0.1°*  6.75+0.05°*  6.83+0.1®*  6.90£0.1°*  6.90+0.05%  6.870.05*
14 6.84+0.1%*  6.760.1°  6.80£0.1®*  6.91+0.04%* 6.90+0.05%  6.86+0.04*

0 3.240.05%*  3.15+0.05°*  3.25+0.05*  2.8+0.05®  3.05+0.05%*  3.35+0.05%

Ash 7 3.1940.1°*  3.18+0.04°*  3.25+0.04°*  2.79+0.1%  3.08+0.1% 3.3440.1*

14 3.204£0.1%*  3.1540.05*  3.25+0.05*  2.80+0.04%*  3.07+0.1% 3.330.1*

0 0.87+0.3**  1.11+0.4% 1.42+0.9° 2.57+1.1°*  3.050.05% 3.90+0.8™
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Fiber 7 0.87+0.3°*  1.12+0.5°A
14 0.86+0.3°*  1.13+0.4°A
12.5£0.3**  14.3+0.4°*
TPC 7 12.37£0.5**  13.87+0.3**
14 12.35+0.5**  13.71+0.5*
0 12.54+1°%  14.29+0.8%°*
AA 7 12.42+#1**  14.26%0.8%A
14 12.49+1.1** 14.25+0.8%°A

1.40%0.9°* 2.55+1°A 3.13+0.29 3.21£1.6™
1.41+0.9°* 2.58+1°A 3.12+0.1% 3.25+1.6™
17.2+0.5* 22.6+0.5%  25.3+0.6% 27.120.74
17.00+0.1°%  22.73#0.6%*  25.54#0.5% 26.80+0.6%
16.94+0.08°*  22.69+0.6°*  25.34+0.5% 26.94+0.1%
15.64+1.5%% 16.76+0.4%A 18.77+0.4%¢A  20.58+0.5%
15.60+1.5%% 16.73+0.4>A 18.71+0.4%¢A  20.51:0.6%
15.64+1.5%% 16.74+0.4°A 18.75+0.4<%A  20.580.6%"

Different lowercase letters indicate significant differences between treatments and different uppercase letters
indicate significant differences in storage days at the significant level of 0.05%.
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Figure 1. Volume of cakes enriched with different levels of GP and MB during the storage period
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Figure 2. Hardness of cakes enriched with different levels of GP and MB during the storage period
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Figure 2. Porosity of cakes enriched with different levels of GP and MB during the storage period
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Table 3. Color parameters of cakes enriched with different levels of GP and MB

treatments
parameter  Storage day Control 0.5% MB 1% MB 3% GP 6% GP 1% MB+3%GP
0 77083190 78.05£5.02°0 7853420 7643+325%A 764548104 15-85%9"
L 7 77.07£4.02%0 7805543190 78.5243.1200 7642428900  76.43+5.00A 1588556
14 748421 737453209 727428 70.5364%  70.53x408 7027548
246£0.05%  2.50:0.07°0  2.68+0.1°  234+0.03A  2.14:0.0104  2:57£6.24
a’ 7 2480.01%  2.54:0.06"  2.5£0.024  2.53+0.1%0  233:000204  2-57*0.15"
14 2475005 244201 2.5440.09%* 2530804  236+0.030A  2.54+034%
0 21.5+0.6%4 20.8+0.9°4  19.93+1.3°4  18.7+3.1%  17.92+].8* 19.22+4.12¢A
b 7 21.0940.3%4  20.46£021%"  19.7942.1°A  17.53£1.84 16534084  19.27£5.3
14 2014404 21.37+0.34°A  19.740.94 17244329  16.33+0.79¢4  19.16+1.38

Different lowercase letters indicate significant differences between treatments and different uppercase letters
indicate significant differences in storage days at the significant level of 0.05.
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Table 4. Sensory analysis of cakes enriched with different levels of GP and MB

treatments
Sensory parameter  Storage day  Control  0.5% MB 1% MB 3% GP 6% GP 1% MB+3%GP

Appearance 0 4 3 4 3 3 4.1

14 2 1 3 2 2 3

Porosity 0 4 3 4 3.1 3 4

14 2 1 2 2 2 4

Flavor 0 4 3 4 3 3 4

14 2 1 3 2 2 3

Color 0 4 3 4 3 3.1 4

14 2 1 4 3 2 3
Texture 0 4 3 4 3.1 3 4.1

14 2 1 2 1 2 3
Overall acceptance 0 4 3 4 3.1 3 4.1
14 1 1 2 1 2 3
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Figure 3. Total count of cake enriched with different levels of GP and MB during the storage period
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3% GP had higher firmness. Adding GP also resulted in a darker color
in cakes. The lowest porosity was observed in cakes enriched with
GP, while MB improved porosity. Additionally, the highest cake
volume was observed in the treatment containing 1% MB and 3% GP,
while higher levels of GP led to a decrease in volume. No bacterial
and mold and yeast growth were observed on the production day and
the seventh day of storage, respectively. The highest and lowest total
counts were observed in treatments enriched with 3% GP (2.50 log
CFU/g) and 1% MB (1.75 log CFU/g), respectively (P < 0.05).
Sensory analysis also showed that the cake containing 1% MB and
3% GP was the best according to the panelists and received the highest
score. The findings of this study confirmed that malted barley flour
and red grape pomace powder are suitable components for enriching
cakes in terms of bioactive compounds. Given the positive effects of
these ingredients on textural, sensory, microbial quality, and
antioxidant properties of cakes, they can be effectively utilized to
fortify bakery products in the industry.
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