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Table 1 chemical composition of wheat, suni bug wheat and quinoa [14]

Chemical

o Fat (%) Protein (%) Ash (%)
compositions
wheat 2.64 10.5 1.477
Suni-bug wheat 2.84 9.88 1.45
quinoa 7.22 14.5 2.09
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3. Central Composite Design
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2. Texture Analyzer
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Table 2 Levels of adding independent variables
Sample code and level

In depended variable code +1 0 -1
Quinoa level(w/w) A 50 25 0
Moisture (%0) B 18 15 12
Screw speed(rpm) C 200 160 120
Sl i Oge51 0 dew (P<0.0001) 55 ls sxs (ANOVA) SSls aps C"“’ -3
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Table 3 Results of ANOV A analysis of measured responses

source Sumof Sqares df Mean Sqare F Value P Value
Expansion Ratio
model 0.56 6 0.094 73.08 <0.0001™
A 0.047 1 0.047 36.64 <0.0001™
B 0.043 1 0.043 33.79 <0.0001™
c 0.091 1 0.091 71.19 <0.0001™
Lack of fit 0.011 8 1.374E-003 1.21 0.4347™
Pure Error 5.670E-003 5 1.134E-003
Hardness
Model 52.60 6 8.77 218.66 <0.0001™
A 7.45 1 7.45 185.79 <0.0001™
B 25.89 1 25.89 645,76 <0.0001™
o 10.90 1 10.90 271.78 <0.0001™
Lack of fit 0.45 8 0.057 4.19 0.0657"™
Pure Error 0.068 5 0.014
WAI
Model 0.60 3 0.20 40.11 <0.0001™
A 0.28 1 0.028 55.41 <0.0001™
B 0.22 1 0.22 43.91 <0.0001™
c 0.11 1 0.11 21.03 0.0003"
Lack of fit 0.032 11 2.952E-003 0.31 0.9514™
Pure Error 0.48 5 9.955E-003
WSI
Model 6.033E-003 6 1.005E-003 64.19 <0.0001™
B 6.241E-004 1 6.241E-004 39.84 <0.0001™
C 4.928E-003 1 4.928E-003 314.60 <0.0001"
Lack of fit 1.203E-004 8 1.504E-005 0.90 0.5738"™
Pure Error 8.333E-005 5 1.667E-005

ns: not significant, * significant at p<0.05, ** significant at p<0.01, A: quinoa flour, B: moisture, C: screw speed
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Fig 1 Effect of quinoa flour- screw speed on
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Snacks have become a significant part of the diet of many people, especially children. These snacks
have many fans due to their attractive objects and colors, high durability and relatively low cost. Most
of them are made from cereals, and the main problem with these snacks is insufficient nutrients,
which have a negative effect on health and increase obesity in people, especially children. Using
quinoa grain in products, it creates diversity in current products and also increases the nutritional
value of snack. On the other hand, today, attention has been paid to the re-use of by-product in the
food industry and the rate of agriculture inputs, and returning these products to the production cycle
will increase the value added. One of these by-product is suni bug damaged wheat, which is used not
used in the cooking industry due to the damage of the gluten network and is consumed by livestock
feed. In this study, the effect of the independent variables included the percentage of addition of
quinoa (0.25%, 50%), moisture content (12, 15, 18%), the screw speed (120,160,200 rpm) was in the
form of a central composite design. The influence of the independent variables on some physical and
functional properties was investigated, including expansion ratio, hardness, water absorption index,
water solubility index, sensory evaluation. The results showed that with increasing quinoa up t0 50%,
increased the hardness (4.72-11.57N), water solubility index (21-28.4) and overall acceptability of the
extruded product, and also decreased the ratio of expansion (3.77-2.86), water absorption index (5.39-
5.05) and sensory acceptability of the texture. Sensory evaluation results showed that 12% humidity
conditions, 175rpm screw speed and quinoa addition levels (19%) in the suni- bug wheat were
suitable for snack production and had the highest overall acceptability.

Keyword: Extruded Snacks, Quinoa, Suni -Bug wheat, Functional Properties, Extrusion
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