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Highlights
* The effectiveness of quinoa seeds
* Coeliac patient alternative product

* Using quinoa as wheat replacement

Abstract

Nowadays, the number of people who have coeliac disease, a chronic, lifelong
disease caused by the body’s exposure to gluten-containing foods, increases. Therefore, this
research aimed to develop a product to increase the choice for patients with gluten
intolerance by using a mixture of quinoa which is rich in nutrients that are containing nine
essential amino acid, and high in protein. The chemical composition of quinoa, raw material
was analyzed. A gluten-free bread recipe was developed using quinoa flour instead of wheat
flour. The chemical properties, color, and texture properties, water activity (a,,) content were
evaluated as well as sensory evaluation to estimate consumer acceptance of the gluten-free
bread products made from quinoa flakes. The quality of prototype product was investigated
and compared with the normally gluten-free commercial bread. The results showed that the
raw materials contained very low amount of saponin content that had no harmful for
consumption (more than 7.3 ¢/ml is harmful), red quinoa contained 6.34+0.06 g¢/ml and
white quinoa contained 6.51+0.01 ¢/ml. The protein content of the product was higher than
whole wheat bread (6.46%) in the market. According to colorimetric evaluation, the gluten-
free bread products from the market (L* 73.8+4.79, a* -0.47+0.12 and b* 13.13+0.29)
presented lighter color than the prototype product (L* 36.27+0.93, a* 9.68+1.40 and b*
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23.77+3.57). The texture of the gluten-free quinoa bread; hardness (g), cohesiveness

(g.sec/g.sec), springiness (sec/sec), eumminess (g) (720.12+56.13, 0.44+0.16, 0.64+0.47,

316.85+0.02 and 2.02+0.04) was significantly different from the commercial gluten-free bread
(1161.79+154.03, 0.57+0.3, 0.89+0.59, 661.77+0.16 and 6.49+0.27). For sensory evaluation,

the overall acceptance value of the product was around 6.2 and 80% of the total panelists

accepted the prototype product.

Keywords : quinoa, bread, sluten-free bread
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Table 1 The different between each recipe

of the gluten-free bread

baking baking

no. vinegar coda sowder water
1 v
2 v v
3 v v v
a v v v v
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Figure 1 The physical different between each recipe; C : commercial gluten free bread; 1 : quinoa bread No.1; 2 : quinoa

bread No.2; 3 : quinoa bread No.3; 4 : quinoa bread No.4
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Table 2 The result of the raw material quinoa

total total total
FRAP DPPH
flavonoid phenolic saponin
sample assay assay
content content content
(UM) (uM)
(mg/mL) (mg/L) (mg/L)
red quinoa powder 2.13+0.23° 1.43+0.02° 633.74+9.04° 0.98+0.02° 6.34+0.06°
white quinoa powder  2.01+0.24° 1.52+0.05° 573.47+9.95" 1.91+0.2° 6.51+0.01°

Note: difference superscript letter means significant difference (p<0.05) between column.

Table 3 The chemical component in quinoa bread (%)

content (%) protein fat carbohydrate ash

quinoa bread 6.46 8.28 38.26 2.08

Table 4 The moisture content of gluten-free bread from quinoa and gluten-free commercial

bread
sample moisture content (%)
QB 39.19+0.23"
MB 39.77+0.43™

Note: QB = quinoa bread; MB = gluten-free bread in market; ns = no significant difference
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Table 5 The color value of gluten-free bread from quinoa and gluten-free commercial bread

sample L* a* b*
QB 36.27+0.93 9.68+1.40° 23.77+3.57°
QB-Crust 27.63+0.47° 8.50+1.16° 8.36+ 1.70°
MB 73.80+4.79° -0.47+0.12° 13.13+0.29°
MB-Crust 55.77+0.90" 15.33+1.67° 34.80+1.04°

Note: QB = quinoa bread; QB-Crust = crust of quinoa bread; MB = gluten-free bread in market; MB-Crust = crust of gluten-

free bread in market; difference superscript letter means significant difference (p<0.05) between column.

Table 6 The difference in water activity (a,) between the gluten-free bread from quinoa

and gluten-free commercial bread

water activty (aw) sample
QB 0.884+0.001°
MB 0.976+0.001°

Note: QB = quinoa bread; MB = gluten-free bread in market; difference superscript letter means significant difference (p<0.05)
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Table 7 The analysis from the texture analyzer between the gluten-free bread from quinoa

and gluten-free commercial bread

attribute sample
QB MB

hardness (g) 1161.79+154.03 720.12456.13
adhesiveness (g.sec) 0.89+0.04 2.27+0.163
cohesiveness (g.sec/g.sec) 0.57+0.3 0.44+0.16
springiness (sec/sec) 0.89+0.59 0.64+0.47
gumminess (g) 661.77+0.16 316.85+0.02
chewiness (g) 6.49+0.27 2.02+0.04

Note: QB = quinoa bread; MB = gluten-free bread in market.

3. nansUTTEIUAMAMNSUSYA NS

Table 8 The result from the sensory 9-points hedonic scale test of the gluten-free bread

from quinoa
acceptability
parameter color appearance odor flavor texture overall %)
%
QB 6.43+1.45 6.37+1.75 6.67£1.45 6.10+1.79 6.07+1.89 6.23x1.74 80
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