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Article Info ABSTRACT
Article type: Background and objectives: The demand for gluten-free products has
Research Full Paper increased due to the increasing number of people with celiac disease and the

tendency of consumers to remove allergenic proteins from their diet. Therefore,
the aim of this research is to formulate, produce, and evaluate the quality
characteristics of enzyme-modified gluten-free Fermi pasta based on rice flour

Article history: and pseudocereals.

Received: 2024-05-06 . .
Revised: 2024-09-04 Materials and methods: A sample of gluten-free pasta was prepared from a

Accepted: 2024-09-11 mixture of 25 percent rice flour and 75 percent (w/w) semi-cereal flour (equal
proportions of chia, teff, quinoa, amaranth, and buckwheat) with different
weights of the transglutaminase enzyme (0, 500, 1000, 2000, and 4000 ppm).
The commercial control sample was made from wheat flour. The color, texture,
functional, and sensory characteristics of the enzyme-modified gluten-free

Keywords: Fermi pasta were investigated.

Transglutaminase enzyme

Celiac disease Results: The results showed that with the increase of the concentration of the
Pasta enzyme, the color brightness index (L*) in the cooked sample increased and
Pseudocereals the indices b* and a* remained unchanged (p<0.05), resulting in an increase in
Gluten-free the whiteness of the product and the final yellowness decreasing. Furthermore,

the transglutaminase enzyme had a positive effect on increasing the hardness of
the texture and baking number and decreasing the glaze number of the final
product. Pasta with 2000 ppm of transglutaminase enzyme was selected as a
sample for Fermi pasta without modified gluten.

Conclusion: The results show that the use of the transglutaminase enzyme can
significantly improve the quality characteristics of gluten-free pasta.
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Table 1. The results of chemical analysis of wheat flour and pseudo-cereal

Moisture (%) Fat (%) Protein (%) Ash (%)
(A y3) Cusb, (2)3) o r (Ao 33) S5 (Ao 3) Sl pH
Wheat flour g g ]
6““3 S 14.46+0.73% 0.09+0.02¢ 11.32+0.40 0.45+0.04 6.03+0.05°
Rice flour ‘ g
_ sy 8.51+0.61°¢ 1.12+0.11 8.12+0.28° 0.57+0.04 6.04+0.03°
Chia flour d ]
L 5,0 7.08+0.94 33.22+0.12° 22.58+0.57° 1.93+0.09° 5.95+0.07
Teff flour b . . . b
sl 10.09+0.81 2.05+0.08 13.41+0.44 4.72+0.07 6.79£0.03
Quinoa flour b b
i o 9.17+0.51 5.47+0.14° 16.83+0.64 1.80+0.16° 6.66+0.06°
Amaranth flour be b . b g
oL 50 9.58+0.49 6.21+0.06 13.38+0.46 2.27+0.10 6.51+0.03
Buckwheat flour b d
9.04+0.57* 2.62+0.12 13.81+0.44° 1.96+0.06° 6.94+0.05%

e sSL 35

* Data are mean = standard deviation

** Means with different superscript(s) in each column are significantly different (p<0.05)
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Table 2. Colorimetric index of control and (uncooked/cooked) enzyme-modified gluten-free pasta

Index Sample

Transglutaminase enzyme (ppm)
(le @) bl 8 sl 5 r—:)j

ool < yos Control
ol sl 0 500 1000 2000 4000
Uncooked b b b b b
- 73.09+2.61*° 54.67+3.05 53.5+2.52 55.53+4.14 54.43+2.21 53.10+2.09
L* f
Cooked d J b b
. 52.78+1.88% 39.48+2.06 41.63+3.02° 45.40+2.90%°  49.56+2.282 52.30+2.87%
Uncooked b
ol 3.25+0.16 5.70+0.20° 5.30+0.18% 5.62+0.28% 5.57+0.28% 5.32+0.25°
*
a Cooked . b b b b b
e 6.07+0.16 4.61+0.46 4.28+0.20 4.69+0.49 4.54+0.46 4.58+0.47
Uncooked
s 17.70+0.34* 17.25+0.46% 17.08+0.49% 16.83+0.80% 17.04+0.57* 16.76+0.78%
*
b Cooked b b b b b
s 29.50+0.59*° 9.83+0.35 9.75+0.31 9.80+0.22 9.47+0.30 9.71+0.29

* Data are mean + standard deviation
** Means with different superscript(s) in each row are significantly different (p<0.05)
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Figure 1. Textural characteristics of commercial and enzyme-modified gluten-free pasta by vertical pressing
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Figure 3. Overall desirability of commercial and enzyme-modified gluten-free pasta by sensory characteristic
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