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Table 1- The effect of treatments on the moisture of cupcakes during one month.

Treatments Moisture (%)

2 hours 1 week 2 week 1 month
1 19.2+0.7¢  18.0+£0.4° 15.6+0.74 14.1+0.84
2 20.1+£0.2°  19.7+0.92 18.2+0.2° 17.2+0.5°
3 19.9+£0.1*  18.4+0.2° 16.8+0.5¢ 14.9+0.2°¢
4 21.2+0.8*  20.9+0.12 20.2+0.9* 18.9+0.4*
5 20.3+0.2°  18.3+0.5° 17.1£0.2¢ 15.2+0.9¢
6 21.5£0.4*  21.0+0.72 19.8+0.32 19.240.38

Different letters in each column represent significant differences from one another (p<0.05).
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Fig 1- The effect of treatments on the specific volume of cupcakes.
Different letters represent significant differences from one another (p<0.05).
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Fig 2- The effect of treatments on the porosity of cupcakes.
Different letters represent significant differences from one another (p<0.05).
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Table 2- The effect of treatments on the firmness of cupcakes during one month.

Treatments Firmness (N)

2 hours 1 week 2 week 1 month
1 5.2+1.3¢ 7.9+0.4° 12.1£0.2¢  22.1+0.42
2 7.7+1.9° 8.3+1.72 14.7£0.5>  19.5+0.5°
3 9.0£1.2*  12.8£0.2°>  19.2+0.2*  20.2+0.2°
4 4.9+0.8° 6.1+0.22 8.9+0.94 9.4+0.7¢
5 9.2+0.2%  12.2+1.4>  14.5+0.6®  20.2+0.3°
6 7.4+0.9b 6.5+0.12 9.2+0.54 12.240.3¢

Different letters in each column represent significant differences from one another (p<0.05).
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Table 3- The effect of treatments on the crust color of cupcakes

Treatments

Crust color values

L*

b*

a*
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1 52.07+1.92°  6.52+£0.77° 23.41+0.09°
2 55.49+1.76*  5.87+£0.19¢  20.97+1.87°
3 47.09£1.21°¢  8.41+£1.24%  20.31+0.76°
4 50.94£0.22°  7.28+1.09° 18.58+0.25¢
5 45.81+0.95¢  8.53+0.21*  18.98+1.80°
6 48.044+1.89¢  7.40+0.38° 18.21+0.59°

Different letters in each column represent significant differences from one another (p<0.05).
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Table 3- The effect of treatments on the crust color of cupcakes

Treatments Sensory properties

Form upper surface Texture Porosity Chewiness  Odor&Taste
1 3.40+0.96° 4.00+0.81° 4.00+£0.472 3.20+0.44*  3.00£0.87°  4.40+0.81°
2 3.30+0.48° 3.30+0.67° 2.80+0.78¢ 3.30+£0.51°  2.80+0.56"  3.30+0.67"
3 3.70+0.95° 2.50+0.534 2.60+0.56¢ 4.00+£0.85*  3.00£0.49°  3.30+0.53°
4 4.20+0.922 4.80+0.422 4.00+0.812 4.20+0.822  4.10+0.78*  4.20+0.42°
5 2.40+0.51°¢ 2.70+0.67¢ 1.90+0.57¢ 2.60+0.51°  2.20+0.64° 3.10+0.67°
6 4.10+0.60* 3.90+0.87° 3.40+0.52° 4.10+0.58*  3.90+0.55*  4.20+0.87°

Different letters in each column represent significant differences from one another (p<0.05).
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Fig 3- The effect of treatments on the overall acceptance of cupcakes.
Different letters represent significant differences from one another (p<0.05).
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ARTICLE INFO ABSTRACT

The issue of separating bran from wheat has emerged as a principal challenge
in the production and consumption of wheat within the country. Beyond the

Article History: economic implications stemming from the exclusion of bran, which is
Received:2024/8/12 characterized by its fibrous texture and large particle size—both of which

contribute to the diminished quality of bran-containing flour products—there
Accepted:2025/4/15 is also a notable reduction in the nutritional value of refined flour compared

to whole flour. To enhance the quality of baked goods made with bran,
various additives are employed. Therefore, the objective of this research was
Keywords: to produce cupcakes using flour with extraction rates of 78%, 88%, and 96%,
while incorporating xylanase enzyme (0.4%), sodium stearoyl lactylate
(SSL) emulsifiers, and mono- and diglyceride esters of tartaric acid

Functional cupcake, (DATEM) (0.5%) as well as sorbitol (3%) as a sugar alcohol, followed by
Whole flour, the evaluation of the quantity and quality of the final product. The results
DATEM emulsifier, indicated that increasing the flour extraction rate and the presence of
Xylanase enzyme, additives in the formulation led to an increase in the moisture content of the
Sorbitol samples. Conversely, as the percentage of bran increased (resulting from a

higher extraction rate), both the specific volume and porosity of the cupcakes
decreased. The inclusion of the improvement agents (a mixture of enzyme,
10.22034/FSCT.22.162.171.  emulsifiers, and sugar alcohol) contributed to an increase in these two
parameters. The cupcake sample containing flour with an extraction rate of
88%, along with the enzyme, emulsifiers, and sugar alcohol, exhibited the
lowest textural firmness over a one-month storage period. Additionally, the
increase in flour extraction and the presence of improvement agents
corresponded to a diversification in the surface coloration of the cupcakes,
resulting in darker and lighter shades, respectively. Ultimately, the sample
comprising flour with an extraction rate of 88%, 0.4% xylanase enzyme,
0.5% DATEM and SSL emulsifiers, and 3% sorbitol emerged with the
highest overall acceptance score, thus being recognized as the optimal
sample.
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