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Fig 2 Quinoa and corn flour cracker biscuit sample
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Table 1 Percent of chemical characteristics of

flours
Type of  Moisture fat protein ash fiber
flour content
Quinoa 8.72 7.8 1022 052 13
flour
Corn 883 947 165 217 38
flour

Table 2 Four ratio of cracker biscuits treatments

T Quinoa flour Corn flour
reatment
(percent) (percent)

T1 100 0

T2 80 20

T3 60 40

T4 40 60

T5 20 80

Table 3 Ingredients used in cracker biscuits

Number Ingredient Amount (Kg)

1 Flour (quinoa /corn) 1

2 Sugar 0.250

3 Corn oil 0.225

4 Water 0.100

5 Honey 0.075

6 Baking powder 0.005

7 Baking soda 0.006

8 Milk powder 0.003

9 Vanilla essence 3 drops

Fig 1 Quinoa and corn flour cracker biscuit in HPPE
packages
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Table 4 Measuring characteristics in descriptive sensory test

Characteristics GrTg(e))(O— Evaluation method
Color Light- dark Observation
Taste Biscuit taste Tasting

Texture Brittle Pressing between two
fingures
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Table 5 Effect of shelf life on the pH of cracker biscuit samples
Cracker sample day
0 3 7
100% quinoa flour 6.55+%0.05  6.55+0.07 6.56=°0.05
80% quinoa flour — 20% corn flour ~ 6.52+°*0.01  6.53+°%0.04  6.53+°%0.08
60% quinoa flour — 40% corn flour  6.51+™%0.01  6.52+°50.05  6.53+°°0.01
40% quinoa flour — 60% corn flour ~ 6.50+0.02  6.52+"20.02  6.52+*%0.02
20% quinoa flour — 80% corn flour  6.50£0.01  6.50£"20.02  6.52+"°0.01
* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row
indicate a significant difference of p <0.05.
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Table 6 Effect of shelf life on the moisture content of cracker biscuit samples
Cracker sample day
0 3 7
100% quinoa flour 3.65+0.03  3.30£°°0.05 2.07+0.05™*
80% quinoa flour — 20% corn flour  4.10+%°0.05  3.66+%0.06 2.91+°0.06
60% quinoa flour — 40% corn flour  5.04+£0.01°°  4.50+°0.05 2.61+"0.02
40% quinoa flour — 60% corn flour  3.51£°0.03  3.45+%0.07 2.31+°40.07
20% quinoa flour — 80% corn flour  2.26+*°0.05 2.26+0.02  1.49+**0.06
* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row
indicate a significant difference of p <0.05.

by Of Gl &8 sl ol Wl ) @ LS n &S 45 Lsls a8 (YeYY) LEL, K 5 Javaheripour
23 5 Sasby Gl e el ea 58l SLadS IS 5 s aen ol S Zusby Sl i S 3T sl i
& Co S SIS e GRIP o o e ST G 5 b Ol e 4 155 5]

[Ve]sps Olpe g sy 003 Sl 5 Ol 38 L izean S
o s S8 Wged 3 SIS Ol T Isb o T 0w STl o G L Ssed s by

| DI]sss o (Sausls 5 i ol (5K

= e Joled I8 O slacy S s e OLES b s

e Sla wipd 53 (MISEJARLS L alie b5 s o 4l VL Olsme bl 4 Biles o8 10505 0 Sl
T b RS Olpe g Ol e sl &S sl L eSS 5T ossl i (YIV)oLKes SJeldani e
U IV SIS el s (P<e/0) sils s 4se
O Cu Gl A sdalie s Olpe (o eSS
B ols b T Ve —l S 5TV &sed |y s Ol e

50 Gpn b o 5 pland Slo g OB aes
S sls plas ;;ljf,i.a)}; ol s asl CL.; sl I3 e
o OU la wisei ashy RIE o OB pes 0358
Ol s S 5,um 31 (YY) oL Kes 5 Bagheri [V¥]s 52

oKy iS5 et Shogast |y (5l ad aagd

vv



el el ags SIS o S O oY 50 5 (55l dge

Spr ol 1S 55T 5 3 5,1 bl a5 sls OLES Sy S
s BureSova i b oS s Jmbs 5ol
SO aslis s 4 s o (TWY) 0K
oo ot S35 RIS 5 O30l d 5 ol A8 bl
ot SlbCiS s e SS
355 olensdS g 45 sl Ol Ll s sem izl
il R s 4 e SILLT (sae B glas

[V s52 alsae

[l

Sam S 2 $I8KL OLy LEL —-Y
S L0 (Fa i ) fad g S
S S

(a6 o ) SIS Sl Bl Ol 6 o
ol e Olge il IS ab 4 6 315 0LV i s
4 8L Olye ez (plad 3 5 adlas gy Ol sk o
Ll s sre Gas Ol e o Sas 03 ol e sk
Dl Gl ghie pa 53 il the Ol anlis (P<4/00)
A =158 31X @ga ity by b Dm0 2S4S 35
s o o3 1 e Ol 0 5VU e ol o3 5]

Wl S TN e SIS gl

1000 e d

900 b c
Z 800
5 700
9 600
%5 500
o 400
530 a
a8 200

100 I

0

09, 805, 60y Y0y 2

o
Mo, f ’ %’/709
Our.. Oup. ﬁ()ur

200, 0s,

°qy, Uj; Uip, Qu;
Inog foy, 105 oy 2
% o 600/0 C i 809

cracker sample

Fig 3 Degree of porosity in cracker samples
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Table 7 Effect of shelf life on the fracture strength (N) of cracker biscuit samples

Cop, Or, Or, “Co
U] n n ly
flou, floy, foy, " floy

Cracker sample day
0 3 7
100% quinoa flour 35.58+%0.06  48.55+°0.07 49.26+0.05°
80% quinoa flour — 20% corn flour  34.70+°*0.07  41.71+%%0.04 46.43+%0.08
60% quinoa flour — 40% corn flour  33.43+°%0.04 38.95+°%0.03  43.90+°°0.06
40% quinoa flour — 60% corn flour  25.40+™0.02 35.48+°50.02 41.43+°°0.05
20% quinoa flour — 80% corn flour  25.23+*0.03  32.06£*°0.04 40.66+"°0.02

* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row
indicate a significant difference of p <0.05.
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Table 8 Correlation between L a * b * Color in cracker biscuit samples

Cracker sample

L a* b*
100% quinoa flour 58.00+0.02% 6.00+0.019  76.00+°0.03
80% quinoa flour — 20% corn flour  59.33£%0.01  5.33+°0.02  75.33+°0.02
60% quinoa flour — 40% corn flour  64.66£0.02°  4.00£>0.03  66.00+"0.04
40% quinoa flour — 60% corn flour  71.00+°0.04  3.00+°0.02  63.33+0.02"
20% quinoa flour — 80% corn flour  76.00+0.02¢  1.60+%0.03  58.00+°0.01

#Small letters in each column indicate a significant difference in p <0.05
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Table 9 Effect of shelf life on the taste of cracker biscuit samples

Cracker sample day
3 7
100% quinoa flour 4.41+*0.53  4.08+0.41*®  3.83+0.55%"
80% quinoa flour — 20% corn flour  4.83+%°0.10  4.75+"0.10  4.33+0.20"*
60% quinoa flour — 40% corn flour  5.00£0.00®  4.91+0.20  4.66+ 0.50™*
40% quinoa flour — 60% corn flour  4.75+0.10°C  4.58+%0.44  4.41+0.60*"
20% quinoa flour — 80% corn flour  4.50£°°0.50 4.33+"*%0.10  4.25+*%0.30

*Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each
*row indicate a significant difference of p <0.05.
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Table 10 Effect of shelf life on the color of cracker biscuit samples
Cracker sample day
0 3 7
100% quinoa flour 4.50+°%0.00 4.08+™0.33  4.00+0.55*
80% quinoa flour — 20% corn flour  4.66+*%0.50 4.41+°%0.10  4.50+0.00*
60% quinoa flour — 40% corn flour  5.00+°0.00  5.00+0.00"*  4.91+0.50 **
40% quinoa flour — 60% corn flour 4.83+0.40%®  4.83+0.44 4.66+0.50
20% quinoa flour — 80% corn flour  4.41+*%0.50  4.41+°%0.10  4.16+"%0.55
* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row
indicate a significant difference of p <0.05.
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Table 11 Effect of shelf life on the crispiness of cracker biscuit samples
Cracker sample day
0 3 7

100% quinoa flour 4.75+"%0.40  4.00+£0.20 **  3.75+0.55**
80% quinoa flour — 20% corn flour  4.75+°°0.10  4.41+0.50  4.00+0.20°*
60% quinoa flour — 40% corn flour  5.00+0.00®  4.83+%0.50  3.83+0.50 **
40% quinoa flour — 60% corn flour  4.75+0.20"®  4.16+°* 0.55  3.83+0.60™*
20% quinoa flour — 80% corn flour  4.66+"°0.50  4.00+0.20 **  4.00+0.20**

* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row
indicate a significant difference of p <0.05.
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Quinoa is pseudo-cereal which origins from South America. It is rich in
lysine and has a high protein content. Quinoa flour has no gluten and is
suitable for people with celiac disease. The purpose of this study was to
use quinoa flour to prepare gluten free cracker biscuits. Quinoa flour and
corn flour mixtures of 100 to 0, 80 to 20, 60 to 40, 40 to 60, 20 to 80 were
used for crackers preparations. Tests for pH, moisture content, texture
firmness analysis and sensory tests (taste, color and texture) were
performed on the first, third and seventh day after production. Porosity and
color analysis (L*a*b*) were examined on the same day of production.
The results showed that the type of flour can affect the pH and crackers
with a higher percentage of corn flour had a higher pH.. Combining corn
flour with quinoa flour (60% quinoa flour - 40% corn flour) maintained
more moisture and created softer texture with more porosity. Over time
moisturecontent, decreased and firmness increased in all samples.
Hardness and brittleness were more evident in crackers containing a higher
percentage of quinoa flour. Increasing the percent of quinoa in crackers
caused a decrease in L and b’ factors and an increase in a factor. Crackers
with a higher percentage of quinoa flour were darker in color. In terms of
sensory evaluation, the highest score in taste was given to the sample of
60% quinoa flour -40% corn flour.
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