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2. Muffins
3. transglutaminase
4. Glucose oxidase
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2. Whey protein concentrate
3. Hilmar
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1. Whey protein concentrate
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1. Minolta Chroma meter
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Table 1 Results of chemical properties of rice flour used in production of Gluten-free muffins
Kind of material Moisture (%) Ash (%) Crude Protein (%)
Rice flour 6.2 0.75 8.75

Iran national standard Maximum 10

Maximum 0.9 Minimum 7.5
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Fig 1 Bars containing different letters are
significantly different (P<0.05).
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1. Hedonic
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Table 2 Average + SD of sensory evaluation scores

Treatments Color Texture Taste Total
acceptance
1 a b c b
(0% Whey protein) 4.33+0.21 2.66+ 0.49 1.83+0.30 2.16+0.30
2 ab a a a
(1.5% Whey protein) 423+£0.21 2.76+0.21 3.83+0.47 3.33+0.33
3 b c b b
(3% Whey protein) 4.16+£0.16 1.33+£0.21 2.66+0.21 2.16+0.40
Means with different letter within same columns are significantly different (P<0.05).
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Hard ness
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Table 3 Hardness + SD of different treatments
of Gluten-free muffins

Treatments Hardness
1 b
(0% Whey protein concentrate) 5.17+0.74
2 C
(1.5% Whey protein concentrate) 4.06+0.53
’ 7.77 £0.44°

(3% Whey protein concentrate)

Means with different letter within same columns are
significantly different (P<0.05).

Hardness
10
9 d
i |
7 b
6 I -
5 i
4
3
)
1
0

Treatment 1 Treatment 2 Treatment 3

Fig 2 Bars containing different letters are
significantly different (P<0.05).
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Table 4Porosity (%) of different treatments of Gluten-free muffins
Treatments apparant density bulky density Porosity (%)
1 1.48 1.60 7.5°
(0% Whey protein concentrate)
2 1.33 2 33.50°
(1.5% Whey protein concentrate)
3 0.89 1.33 33.08°

(3% Whey protein concentrate)

Means with different letter within same columns are significantly different (P<0.05).

Porosity (%)

porosiry (%)

1¥reatment

-

a a

40
30 ‘
20 h
10 &
0

Treatment

Treatment ©

1
Fig 3 Bars containing different letters are significantly different (P<0.05).
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Fig 4 Bars containing different letters are
significantly different (P<0.05).
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Table 5 Paste development (%)

Treatments

(%)

1 a

(0% Whey protein concentrate) 4.76
2 b

(1.5% Whey protein concentrate) 42.86
> 61.28°

(3% Whey protein concentrate)

Means with different letter within same columns are
significantly different (P<0.05).

Table 6 Parameters L", a", b in different treatments of gluten-free muffins

E3

L a b Treatments
61.49 +0.92° -3.01+0.04° 61.49 +0.92° (0%Wheypro telin concentrate)
52.93+0.49" -1.86 £ 0.06° 2471+0.36" (1 .S%Wheyprotzein concentrate)
52,40+ 0.56° -0.34+0.17° 27.18+0.07° (3%Wheyprot2in concentrate)

Means with different letter within same columns are significantly different (P<0.05).
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According to the notable number of people with autoimmune celiac disease, the importance of various
studies on production of favorable products for celiac-affected people looks stronger. Because of the
fundamental role of gluten in forming of a firm and coherent structure in flour-based products and
providing assistance to production of non-flat products using flours containing gluten, removal of this
valuable nutrient continues to be remained as a major problem in the food industry and production of
gluten-free products. In this study, we aimed to study the effects of whey protein concentrate at
concentrations of 0, 1.5 and 3 percent based on dry weight of muffins and choose the optimal range of this
compound in order to produce non-flat product with desirable sensory and textural properties.According
to results of previous researches, whey protein concentrate can reinforce textural properties by effecting
on creation of proper texture structure. According to our results, consumption of whey protein concentrate
up to 1.5% based on the dry weight of the formulation, can significantly increase the quality of the final
product due to its effect on creation of proper structure. By studying the effect of whey protein concentrate
on sensory and textural properties of the product, the treatment containing 1.5% of protein had the highest
sensory acceptance and could show an acceptable improvement in textural properties compared to control
sample. The highest level of firmness with the lowest sensory score belonged to treatment 3 with 3%
WPC, which had the darkest. Based on sensory and instrumental evaluation of final product color, it
determined that consumption of whey protein concentrate significantly reduced L *, but did not result in a
significant change in a * and b * parameters.

Key words: Gluten-free, Whey protein concentrate, Textural properties, Sensory properties, Colorimetric
properties
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