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Table 1- The percentage of compounds used in the preparation of samples (control sample).

. . Each one’s Total
Samples ingredients
percentage  percentage
Dry ingredient (%) Quinoa flour 45 45
Glucose syrup 26
Crystal sugar 14
Maltodextrin
Agglutination syrup .
ingredients (%) Sunflower oil 4 55
Soybean lecithin 2.5
Water 25
Rose water 1

Table 2- Treatments obtained from different proportions of quinoa flour and rice flour (dry ingredients of
samples)

Treatments

Type of quinoa flour

Quinoa flour (%) - Rice flour (%)

Raw

Flaked

Roasted

100-0
85-15
70-30

100-0
85-15
70-30

100-0
85-15
70-30

177



VET OLT YN o9 N OF ol

e s ey A 15 el Ikl JY e 0/ Ko IS
cao N Of 55 &8 e auloes ¥ el 51 eslazed L
3l e 0/40 o 3T (sl 5 OV S

=\"X (Yd\.]a:‘))

K go Gl b s dol o> X (5 s Aol aidls 3 X0/014 XN

4 e OJ

RN RSt

JERC (P Y

WOV ojled 4 Ol e syl 5l aslizal L zuSls
US55 503 5l p S 8 350 [WV] s (5 Sl
o DS S 535 sy b 035 4 S S
355 I3 05 b A 0kl g 5 0303 oyl = ahad (g,
5 & Wyl GaF iy oliledl (Gol JpS e
53 0l gles &8 (1) 558 el Atbin Jus) S s
ou@wu}yuuurg&;s;dzu&ﬁomio
S dgeS Calg 3 s (IS 058 3 Sl yime S
Olgen A 035 e 9 0305 13 5 5 8s s o e
Yodaly shoslimal b wsad p S Ve 530250 J§ S
el ey

Lges Ssl= 0555 2l O35 5 adsl 055 Dl
SS sy = Voo X (W adaly)
b 5 055

Ol yd 0 S YA

Ver Sl lS 5 alS do s S 3 b 5l Slhdes g S Ol e
DA] el s

s A5 -Y-4

¢ bl sb Atwater ias sla, oSG 5leslaal b 6 JIS
[Va] s ails

Lo, ((e 5 s Lo y3xE) (¢ adaly)

(Kcal/100g) s JS= (lyin s S Aoy H( o

P g e =Y\
o Ml s gad o gasie w0351 S 515
Sl s a5 5 Ik ,Sesll L Lol

178

T Sl

o) s Casby a3l S eslial b gk, s
sk opl 4 bl (WT 58 L Sartorius
J}Q))Jceﬁdiwjbﬁddd}a}j\fﬁ*lj\ Hldis
5 S 1 elRaes 0555 5 A4S 55 oy o i
b gad Cugby dons wids Yo U Ve 308 51
[yo] el s

s Y0

AACC XV syl 2y sleslaad b oo dsys
e 0 L Jb il V] s (68051l S s (Yoo 1)
s A3 S 1351 S Sl am 3 Ve0 Ol s cele K
3 pST\‘l:Y NV -G PR W 2P P S BV CUR
Ll e s iz o S 4 5 cpS8 4ged
D:J)J:il,.,u{wf);..um o3ls 5l 3 allS ew oy b
Vor Ol 45 aids ¥ Sde 4y gl oo i S
O ol jen Jlaz| M= B s o3ls L1 3 51 S ol 4o
08 5 o 0K 5o gl Culg s asd S
S b Voalaly leslatal b g ds s 5 LA

=\ X (O adayly)

$sad sl b ol D5 sl 055 SV

Loy
T St 5 03

RoE R
S B ekl bl s gbaaises s 2L
A5 pll Jltlas—(Ye0¥) AACC 11+ 5l
an Bb s edd g el o S S el 1]
YO e 03533 OF a4y L3 JUIS 08 Ve 5w
a5 okd WLl Of 4 ble sl Al 1) o
o303 )l oyl 4 5wty SIS 2 o peasin oS
I e VY0 5 O ) e ¥ ssds el al> e s
23k Gau b dges JS 5 ea g8l Lo s 00 s
ol Lo 5 dons b Sunp Al i) e 00 1S
Sl Gose S a Jkee U as a5, e
A Yoo e 4 0y B a3 b e
ol Jsloea U 1 1 I ploes oy b o 53 5L el



e ST (Gl das gla Sy o)y

Oen 5 0L, s gl

2 Ak V Ogesl S s e Jea Ve s b S1a
LYy 59v] ws plomil 36

= Sre Y-V

oAt o Sl sl Ve e S5 oLl sk
s Ol dgie ALl sler ol sle ol
e (S5 ep Jd ) b e Dlosas
St S5 Ssm s o bt K (S )
3 Ok Skl Bl s e (ol s
el s Sl eslial L ek sad aen (Gl con 5 onb o
Sl ls g edd ool Skl s 5l ol IS s
JSE oA bS53l aa by ol b 53 o
(%) s CoklB (V) Sl o 5 o () e ()
b ol 1)) glakals 0 Sogda ulide 5 ((F) 30 5 2 5
A3 S bl (s sl 0 gt it dangie X Y
o3liil b IS 5 dy Sl (Dl shae ol 2l L Ll s
oo P S 2l Q ol 53 a8 ad aulos el )
bsiy Ol 5ledd S 5Ll G 5 (Shs 2w bsiye
IN] el Sns ol «
QYY)

R IS HE AV,

Rl p Bslal Sals b G B s baesls (gobel LT
s Jolo A8 5T g iyl Jelo) ablale Y LS
bl o 5 a8 plonil (g 3,1 slite - 5o
e e 53 YY) wss Mini-Tab Jissle 551 eslicd
e 3 S5 S b oSile anlie o) 0 (5l
YOY wsas MS-Office Excel ijle s L s S

_ I(PxG)
= 2

Q

A el 1SS s 55 Walpesl aes 23 S o 50

Con gl Y

Sladis gla S5y V-

S sk
dodr 5 Sl ol o) 2 L sad 8 5 Sy S
Coslite o glann 5 (4 5 S epl) 1S 3, g b T

05 ekl el (Uoys Y 5 V0 () o 5,0

OSa s s ool s

179

2 (e 20 Blo) e e b s S (5 S5l
[0] s aslos o pasn o Sl (p 5) w5l 05
K, -\

dle) Il e 5 eslied L bwse K
Gl axle 5 as b, (Kl 25 HUNTERLAB
G e L jaxls [Ye] Wl e b @ LT K,
b ol ol o 31 0T asls 5 €50 g, Ol
Ol G yme) @7 (el e Lalls Mo omo Voo
ST SOl Gals 5 33 5 e 4 Wl SO, S
(ol e all 503 gmo 0 1T G )l o fmy
wals 53,5 5 ol 4 €500 Ky SKonp Olsme B ,ma) BT
e o BT b el T e 4 VY 10T Sl s
Sy Sl ks o 55 shite 4. 3L e (Sl a5 5
V0o b 4 g 3,1 035330 5 1S 5, sl b b
G5 4 s gl K, ) AE ozl
Db iy a0 0 ddaly O 4 aS A eslina (Uald
(6 adasl))

AE = /(L — L)% + (a — ag)? + (b — by)?

Wges SO, sl ull pslis Do s a0 o aaly opl s
LLJ(@{JJTM}(Q&;JTMB\)@>Mu
Ll e b ged ple Sy gl zalil i b 5 a

sl b —Y-\Y

Glp ol el i oKaws ) eslinad b o el
Gl Sl a5 YO (glos 3 el (IS5 (slads ya
IN] e o Seslil Ws 51 s ol 5 55,

OO P Y

Texture  oKiws 51 eslael L bl il
sl ss gl (K ol 528 TAPLUS Jaw)Analyzer
o Do S el Sl 4 s YO gles 3 sk (51U
ssbie 4 s Sl A5 5l e ele SO s A
S Ol ek SL s Ol oL
oo glars s 5l eslizul L (Cutting/Shearing)



VE OLT Y 695 VOW o le

e\SM;L;aQLiJ\)Lg\AiJ&JL;uj}jd\ﬁ‘owyj@é

el ol atls s )l 51K a sy a aslsl o

Table 3- The effect of different types of quinoa flour and rice flour levels on nutritional values of produced

samples
Treatments Qu-irrilop:lglfour R'C?O/': )Iour Moisture (%) Fat (%) Protein (%)
1 Raw 0 7.9910.81° 6.18+0.04% 3.31+0.03°
2 Raw 15 8.03+0.59% 6.06+0.01% 3.3440.09°
3 Raw 30 8.5510.35% 5.99+0.023b¢ 3.25+0.19°
4 Flaked 0 7.38£0.122 6.10+0.04%® 7.46+0.33
5 Flaked 15 7.7240.29 5.96+0.032¢ 6.95+0.36°
6 Flaked 30 8.101+0.04% 5.90+0.02% 5.74+0.23
7 Roasted 0 6.3040.38° 5.96+0.028¢ 3.0240.00°
8 Roasted 15 6.9640.63? 5.95+0.01% 3.2240.17°
9 Roasted 30 7.10£1.272 5.78+0.08° 3.08+0.12°
T o DS RSN gy Cotewoe | Care
1 Raw 0 0.99+0.022 81.5040.75%¢  394,9843.572
2 Raw 15 0.89+0.00bcd 81.65+0.66%° 394.62+2.392
3 Raw 30 0.81+0.00% 81.3840.18%¢  392.51+1.30%
4 Flaked 0 0.96+0.00" 78.08+0.49¢ 397.14+0.222
5 Flaked 15 0.85+0.01¢® 78.5040.02 395.52+1.05%
6 Flaked 30 0.7840.03° 79.4740.26"¢  393.97+0.08°
7 Roasted 0 1.1740.012 83.531+0.40% 399.95+1.34%
8 Roasted 15 0.9440.05b¢d 82.9040.77% 398.10+2.23%
9 Roasted 30 0.89+0.01bcde 83.12+1.222 396.92+4.612

Different letters in each column represent significant difference from one another (p<0.05).
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Table 4- The effect of different types of quinoa flour and rice flour levels on specific volume of produced

samples
Type of Rice Elour Volume (cm?) Specific
Treatments Quinoa %) Weight (g) Length Width Thickness Volume
Flour (cm) (cm) (cm) (cm®/g)
1 Raw 0 23.12+1.61  9.11+0.32 3.10+0.02  0.79+0.08  0.84+0.12?
11 -Elgeti 10- Marston
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2 Raw

3 Raw

4 Flaked
5 Flaked
6 Flaked
7 Roasted
8 Roasted
9 Roasted

15

30

15

30

15

30

25.93x0.56

23.63x0.97

21.81+2.06

25.21x0.56

23.38x1.03

26.11+0.31

21.84+3.74

25.02x0.08

9.50+0.00

9.23+0.01

9.20+0.06

9.31£0.16

9.30+0.00

9.96+0.29

9.40+0.03

9.28£0.25

3.25+0.00

3.27+0.04

3.45£0.15

3.40+0.14

3.2520.03

3.70£0.23

3.15£0.07

3.29£0.03

0.66+0.02

0.60+0.02

0.61+0.01

0.64+0.01

0.5720.02

0.62+0.05

0.60+0.04

0.59+0.00

0.78+0.00?

0.77+0.01%

0.80+0.07#

0.75+0.042

0.73+0.00?

0.86+0.01°

0.80+0.00?

0.79+0.01°

Different letters represent significant difference from one another (p<0.05).
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Table 5- The effect of different types of quinoa flour and rice flour levels on water activity and texture of
produced samples during storage them at 25°C one day and One month after production.

Type of Rice Water activity Texture (N)
Treatments Quinoa Flour One day after One month after One day after One month after

Flour (%) production production production production
1 Raw 0 0.60£0.00% 0.59+0.01% 2.2840.62° 5.05+0.58"
2 Raw 15 0.59+0.012 0.57+0.01* 6.42+3.62° 7.5540.59%
3 Raw 30 0.59+0.02% 0.52+0.00% 9.31+2.13° 8.04+1.31%
4 Flaked 0 0.60+0.01* 0.58+0.01* 3.77+0.61% 5.93+0.02%
5 Flaked 15 0.57+0.00% 0.56+0.04% 7.8040.45° 8.23+1.24%
6 Flaked 30 0.57+0.02% 0.50+0.012 9.67+0.84% 11.1142.00%®
7 Roasted 0 0.54+0.02% 0.51+0.01% 9.0240.30° 9.5442.28%
8 Roasted 15 0.54+0.012 0.49+40.192 11.114+3.08? 12.7142.87%®
9 Roasted 30 0.53%+0.01* 0.48+0.03% 11.97+1.93? 14.26+0.58°

Different letters in each column represent significant difference from one another (p<0.05).
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Table 6- The effect of different types of quinoa flour and rice flour levels on color of produced samples

Treatments Qu-irrglop: Iglfour R'C?WI:)I our L* a* b*
1 Raw 0 32.9940.46° 7.5810.04¢ 27.5140.38%®
2 Raw 15 34.55+0.21% 7.43+0.07¢ 27.98+0.87%®
3 Raw 30 36.21+0.55% 7.2140.02° 31.5440.107
4 Flaked 0 34.09+1.23% 7.87+0.04%¢ 25.51+0.70%®
5 Flaked 15 35.7740.06% 7.601+0.32° 25.5441.49%®
6 Flaked 30 37.484+0.132 7.30+0.13° 27.76+0.66™
7 Roasted 0 27.60+1.21° 9.3310.05% 22.0640.72°
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8 Roasted 15
9 Roasted 30

32.63+0.27°
33.50+0.61°

8.89+0.025%
8.73+0.29%

24.11+2.61b
27.35+0.95%®

Different letters in each column represent significant difference from one another (p<0.05).
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g 1
ab
6 Fh abc
4 bc abc
bc
2
0
NP 3§ 3 3 N N N §® §®
of “Q‘& \5‘2~ %Q‘& o OQ‘& A ,‘)Q% of QQ‘& \5‘2~ 30‘&
o ofo ofo & ofo o olo ofo
W R W° R o RS
o Q Q* ) St \@AQ\) éQ\)\ éQ\)\ \@Q\) GQ\)\ S
* g » S\ g\?}“e Q\@‘a Q,o‘be’ Q\o@%\e Q\O@Q’\e
Samples

Figure 1 - The effect of different types of quinoa flour and rice flour levels on AE of produced samples.
Different letters represent significant difference from one another (p<0.05).
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Table 7- The effect of different types of quinoa flour and rice flour levels on sensory properties of produced

samples
Treatments gﬁﬁg Sffr Form & Surface Texture Chewiness Odor &
Elour (%) Shape Taste
1 Raw 0 3.90+0.70°  4.20+0.60*  3.70+0.78*  3.60+0.91*°  2.90+1.22°
2 Raw 15 4.00+0.63*  3.90+£0.53*  3.60+0.01°  3.60+0.91°  3.10+1.13*
3 Raw 30 4.10+0.70*  3.90+0.53°  4.00+0.63°  3.90+0.70°  3.60+0.80®
4 Flaked 0 4.60+0.48*  4.60+0.48°  4.40+0.48°  4.30+0.45°  3.10+0.70®
5 Flaked 15 470+0.45*  4.60+0.48°  4.10+0.70°  4.20+0.60°  3.80+0.74%®
6 Flaked 30 4.60+0.48*  4.50+0.80*  4.60+0.48°  4.60+0.48*  4.30+0.78%
7 Roasted 0 450+0.50°  4.40+0.48°  4.30+0.45°  4.30+0.45°  3.70+0.90®
8 Roasted 15 45040.50°  4.4040.48*  4.20+0.74°  4.10+0.70*  3.90+1.04%
9 Roasted 30 4.30+0.64*  4.20+0.60*  4.10+0.70*°  4.00+0.77%  4.3010.64*

Different letters in each column represent significant difference from one another (p<0.05).
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Figure 2 - The effect of different types of quinoa flour and rice flour levels on overall acceptability of produced
samples.
Different letters represent significant difference from one another (p<0.05).
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Compact food bars have become consumers' first choice as an
alternative to unhealthy snacks, meal replacements or quick energy
sources before exercise. Considering the increasing need of society
for such products, the aim of this research is to investigate the effect
of using quinoa flour in raw and processed form (flaked and roasted)
and different levels of rice flour (zero, 15 and 30%) on the
physicochemical (moisture, fat, protein, ash, carbohydrates, calories,
specific volume, color, water activity and texture) and sensory
characteristics of compact food bars. The results showed that the
processing applied on quinoa, while improving the quality of the
product, led to a decrease in moisture, fat and water activity, and an
increase in ash and texture hardness, and the samples containing
quinoa flour showed the highest amount of protein. In addition, the
flaking process decreased carbohydrate and specific volume and
roasting increased them and had a significant effect on the color
changes of the samples. The results of the sensory analysis of the
samples also showed that the processing done on quinoa and
increasing the amount of rice flour in the formulation increased the
overall acceptance of the product. Finally, the sample produced with
quinoa flaked flour and containing 30% of rice flour (8.10% moisture,
5.90% fat, 5.74% protein, 0.78% ash, 79.47% carbohydrates and
393.97 Kcal/100g calories) was chosen as the optimal formula.
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