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Table 1- The results of chemical analysis of flours

Moisture o Protein o
(%) Fat (%) (%) Ash (%) pH
Rice flour 8.51+0.61 1.12+0.11° 8.12+0.28¢ 05700 63'?410'0
Chia c 33.22+0.1 22.58+0.5 1.93+0.0 5.95+0.0
flour 7.08+0.94 22 72 9 7f
Teff flour 1(1)50910.8 2 05+0.08¢ 1ié4li0.4 A;ZZiO.O %b?9i0.0
uinoa 9.17+0.512 16.83+0.6 1.80+0.1 6.66+0.0
flour Q b 5.47+0.14¢ 4b 6° 6
Amaranth 9.58+0.492 6.21+0.06 13.38+0.4 2.27+0.1 6.51+0.0
flour b b 6° ob 3d
Buckwhe 9.04+0.572 2.62+0.12 13.81+0.4 1.96+0.0 6.94+0.0
at flour b d 4¢ 6° 52

* 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. The results of particle size analysis used

Sieve
greater than
475 microns

Substituti
on of pseudo-
cereal flour (%)

Top of 180
micron sieve

Top of Top of Sieve
125 micron 106 micron smaller than 106
sieve sieve microns

18 Statistical Package for Social Sciences

16, Analysis of variance (ANOVA)
. Duncan
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0.93+0.1 10.09+0.9 36.55+1.8 7.33£0.9 44.53+2.1
5 8d 5bc 8?2 24 42
o5 E13.3710.4 9.20+0.72¢ 322.19312.4 75.35210.6 3873.b174_rl.3
2.20£0.2 11.75+0.6 36.26x£2.5 6.81+0.3 32.92+1.8
50 6° 6° 62 8P 20
75 2.94+0.5 11.66+0.8 34.08+1.3 7.82+£0.4 28.83x1.0
b 1P 92 28 5¢
3.2810.4 16.84+0.8 34.62+2.0 6.79+£0.4 23.41+1.6
% 9 6° 6° gb 2

* Data are mean = standard deviation
** Means with different superscript(s) in each column are significantly different (p<0.05)

P<u/vo) ol osls Ol Solspme Ol s Calises

)‘_)-; ov/A-Y+/0 9 AY/8-8V/4 03 gd>e 3 g.a.:.';_}; 4ol
Lml Gb ol gl LB o 28 & il

L5 L* K astle o 580 glas T s il 5l

£Vo Sl gy, ebledl Sld Kl slasy] aws s
ﬁj)b@&i@?j@bﬁ“)}w.m%ﬁoj&

A S 03,50 V0N S

© by oS das e 0l (P<e/i0) (gl pae ialS
stioly LT S8 pastls 0 WL el a5l 5l ) Ll sladi s ob5, Y=Y

e Ky s Sy YT
L 58 0o glabil L &) anls oSibe

Soles e o Sy Sl A s S (ol el W gl

o3 0L les o by e ol w5 o2 58 05

sy ol sl Kl

Table 3- Colorimetric L* index of control and uncooked/cooked gluten-free pasta

Sampl Substitution of pseudo-cereal flour (%)
e Control 5 25 50 75 95
Unco 73.09+ 83.43+ 78.10+ 65.72+ 54.67+ 47.90+
oked 2.61° 2.407 2.23° 2.64¢ 3.05¢ 3.40
Cook 52.78+ 57.65+ 51.84+ 44.33+ 39.48+ 30.52+
ed 1.88° 1.962 1.49° 1.50¢ 2.06¢ 2.37°

* Data are mean = standard deviation
** Means with different superscript(s) in each row are significantly different (p<0.05)
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Table 4- Colorimetric a* index of control and uncooked /cooked gluten-free pasta

Sampl Substitution of pseudo-cereal flour (%)

e Control 5 25 50 75 95

Uncoo 3.25+0. 1.62+0. 2.46+0. 4.25+0. 5.70+0. 7.28+0.
ked 164 17f 34¢ 19¢ 20° 162

Cooke 6.07+0. 4.91+0. 4.88+0. 4.54+0. 4.61+0. 4.56+0.

d 16° 68° 53° b5° 46° 45°
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* Data are mean = standard deviation

** Means with different superscript(s) in each row are significantly different (p<0.05)
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Table 5- Colorimetric b* index of control and uncooked /cooked gluten-free pasta

Sampl Substitution of pseudo-cereal flour (%)
e Control 5 25 50 75 95
unco 17.70+ 10.77+ 12.46+ 14.33+ 17.25+ 1947+
oked 0.34° 0.33¢ 0.36¢ 0.35¢ 0.46° 0.43?
Cook 29.50+ 9.93+0. 9.81+0. 9.67+0. 9.83+0. 9.65+0.
ed 0.59° 76° 64° 35P 36°

* Data are mean * standard deviation

** Means with different superscript(s) in each row are significantly different (p<0.05)
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Fig 1. Textural characteristics of commercial and gluten-free pasta by vertical pressing
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Fig 2. Cooking characteristics of commercial and gluten-free pasta by vertical pressing
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Fig 2. Overall desirability of commercial and gluten-free pasta by sensory characteristic
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Celiac disease is a digestive disorder caused by a permanent intolerance to
certain cereal prolamines with a specific oligopeptide sequence and manifests as
gluten intolerance. The aim of this study is therefore to formulate and produce
gluten-free pasta based on rice flour and wheat alternative flours and to evaluate
their qualitative properties. Different samples of gluten-free pasta were produced
from a mixture of rice flour and wheat alternative flours (chia, teff, quinoa,
amaranth and buckwheat) with different weight ratios. A commercial pasta was
used as the control sample. The color, texture, cooking properties and sensory
characteristics of the samples were then investigated. The results showed that as
the proportion of alternative flours increased, the color lightness index (L*)
decreased and the b* and a* values increased, resulting in a decrease in the
whiteness index and an increase in the yellowness index and overall color
changes. In addition, the wheat alternative flours had a positive effect on the
texture firmness and reduced the baking index, and reduced the glaze index of
the final product. The pasta sample with 75% wheat alternative flours and 25%
rice flour was selected as the ideal gluten-free pasta sample in terms of overall
sensory evaluation. The results show that the use of alternative flours can
significantly improve the quality characteristics of gluten-free pasta.
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