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Tablel Independent variables and their coded and actliad wesed in Central Composite Design

-2 -1 0 1 2 coded Independent variables
0 2.19 7.5 12.8 15 X1 Quinoa %
0 0.29 0.75 1.28 1.5 X, Xanthan %
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Table 2 Chemical properties of Wheat flour and Quinoaiflou
Flour pH Zeleny (ml) Gluten% Protein% OQil% Ash% Moisture%

Wheat 2.1 29 29.08 13.53 3.4 0.32 14.3
Quinoa 3.73 - - 16.86 14.47 2.17 8.83
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Fig 1 Response surfaces plots for the effects of: (agi, (b) Ash, (c) Oil, (d) Protein

52 Sl U S L sk e O
- - _ Ll o A el A glaes S b ke
2 I e sy (Bl e ol G e S e S 2 JeSar sl S ok

e e 0 550all 258 O Glad e b 5 e

1. Collar

AY



il a5 OIS e 5 1S JalS 351 039330 3 oo

WL 5 sl L

Ob Sk Ol s [YV] Ll Sl S Ol
Ot g 033330 S 5l 0L andy 05y g 351 (sl paS
53 AS o 3wl OU 2eSLE Ol 3 ($omdd OU @ 4y
Ol S Oy i s> 50 Sl eslizal & J=
IYA] das o al 531

i Ol 2 g sl pie Sb-vy

ol A3l pss w3 e oS s 0L bty T s
b s P/)) Dbspme o e el Gl
By (PPe/ee) Ll pme e dde ol gl 5l pe

Sl piie 4 a5 L o Ol OS5, V(€) U
3,1 0355 & 34 Lasie R ez e Ol 1S 5 Ol
Srs ol 2 P Gl St o TS S
G Shs (YD) OLKes 5 T Slig (Y Jaas) Sl
Ol L0 Gl sl 3 s e 1 1S il glapdas
S ol ol ol gladls boawslis 55 1, o> VL
158 @l o gladenl VG Ao 4 o VL Olse
s s 31 byl 0asPl iamen [E] Al by
O O o b sladls) oS 55T« OLS 5 doS el
o (L3 1) o L5 Ol Jds & bslis (nl o8 5l
Sl Y] 3580 26 Jsame 53 o Ol R2l58)
sds byl a8 0 gl dis sla Sy (Y)E) OLKes
sty 13 Gl 3o s sl S s 3Ll dps ST L
4 3l 0L ol 5 OB L3 1y e Oliee SRl 0T el
Sl s b Do) cil Slges Jash ol ml L
O sl dos A0 1 i Ll ko sladd
o Al sl Wl pl emen 5 el LS5 1S
03,2V o 0L & 1528 55T 035380 (il oo Sl (65,0
& Dol K e 5 DT a5 e 06 38 )
G by apdior o s el o Sk sl e OU
D0 550l e ol 0 1 Sl oSSkl O ganl i S
pame &S 5 gleds ol QU axr SRIP Rl

2. Nowak

AL

@Lq .Jd;b)l)_%w)ﬁ ij'cw‘ﬁdﬁwj})‘*{bﬁ}bdé*

VPSP R SO PR I L SR WL SN N A P
S el sy Cugby S b 3l Sl Giss
A 0es 5 b e [YE] WS s
Jeo Juon Soodes 5 OLSLI-K OIS as s 5,0
A3 S s S OL S 5 e Slao s 1) gk
wr beg Of Clx &S s ol 8 Lol clualis
5 Bl e s sy 8L Gl IS 5 e
Sl () 0 5SSl Y] s 06 s,
350 06 OseeVs0 b 53 50 S Olgie 4 1) 158 &l gl dis
SRIBl LS sl 0L T e il sl LI s
b [YO] S o Iy JFals Cusb, O s 158 Ao
Cashy Sl (s Ol SRl LS ol Ol s
s Sl s B sk 4 eds g8 Glall e s ey
AR PRI

S Bl e p sla i 1Y
SLN0) IS8 55 spn 06 S (ssmmn Sl is Ay,
Olype oS 315 QLA e ped 2SOl fS gy n Ol oS
53 P /i) mhw s (ol s Sike e b 1S
OB fes 035380 45 Jlm s ls 2SOl i)
I A ol s el (sl s e e
sy 00 3 i Gdas 2l g 5 1S JalS T S eslina
sk 55l pss azys Jde sl OLE Wbl LT s
ool ple o2l 5 (P<Y) b xS C..;L. sl
2 (7 Jsam) s (PPr/00) Saixs e Jbe cpl ol
Loy 2 Y0 Jl s UL 5 WlldS) &S iass
SRl L S wsls 0L (Lisls bl 1528 JelS 3,1 L e A 5
Oer 5 e DT b o L5l 2aSUt d S 557 Ol e
S5 S S s 2 L Ea e 0353 A 5 (T4
5 @l @l ol SIE e 350 Spp OB L 5 e

oyl s wﬂjﬁb—é‘}c‘f@“\#)} 58l L as sl Olis

1. Stikic



\YQ-\ )JT N )92 Ve o)La«j: &L«\P @L«é}?}l&

Table 3 Regression coefficients of chemical propertiesfead enriched with quinoa (%)

Protein (gr/100gr) Ash(%) oil (gr/100gr) Moisture(%) Source
11.75 1.01 4.90 28.23 Bo
0.55" 0.014™ 0.62™ 0.53" B1
1.94" 0.50" 1.31™ 1.76" B
0.01™ 0.002" 0.02" 0.03 B1B1
1.20™ 0.31™ 1.26M 2.24" B2Bo
0.01"™ 0.008" 0.10™ -0.01"™ B1Bo
0.001™ 0.003" 0.005" 0.006" Model (P-value)
0.20™ 0.25™ 0.06™ 0.058" Lack of fit (P-value)
92.16 89.41 86.89 86.53 R?
86.55 81.84 77.53 76.92 Adj—R2
9.94 21.86 32.17 8.51 CV (%)
11.40 0.41 21.3 64.81 PRESS

ns: No significant. * Significant at$ 0.05, ** Significant at p< 0.01, *** Significant at p< 0.001, **** Significant at p< 0.0001
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Table 4 Sensorial parameters properties of treatments

Type Form Upper crust Lower crust Porosity Textul@hewiness Aroma &Taste
1 3.85 3.85 4.10 4.90 4.00 4.05 3.75
2 3.73 4.22 3.80 3.60 4.11 3.55 3.93
3 3.82 4.20 3.85 3.70 4.10 3.70 3.93
4 3.85 4.10 3.60 3.75 3.78 3.50 3.80
5 3.40 3.30 3.90 3.10 4.73 3.20 3.85
6 4.92 3.70 3.75 4.45 4.41 3.95 3.60
7 4.25 4.10 4.50 3.80 4.30 3.60 4.20
8 3.30 4.05 3.35 3.90 3.35 3.75 3.69
9 4.10 3.70 4.05 3.05 3.78 3.05 4.05
10 3.65 3.98 3.70 3.75 3.50 3.80 3.85
11 4.10 4.44 4.33 4.60 4.16 4.35 4.28
12 4.39 4.32 4.39 3.10 4.47 3.00 4.35
13 4.42 4.16 4.24 3.10 5.21 4.10 3.42

control  3.82 4.08 3.61 3.94 4.33 4.09 4.00

A0
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Table 5 Regression coefficients Sensorial parameters ptiepdor bread enriched with quinoa

a(S:\é%rgrl]ce 2‘1’%@% Chewiness Texture Porosity L;‘\:JVSetr L(J:ES;r Form Source
4.09 40.28 5.30 14.19 5.89 4.88 8.18 5.43 Bo
-0.05 -0.49 0.02" -0.71"™ 0.094 -0.19 -0.12"™ -0.30" B1
0.20 -3.81"™ 3.24™ -1.66"™ 1.257 0.90™  1.77™ -1.88"™ B
0.002° 0.008™ 0.005™ 0.05" -0.008™  0.011°  0.0005"™ 0.01 B1P1
-0.008*° 2.23™ -0.52m 0.96" 1.01 0.62 1.21" 0.58" BoP2
-0.007* -0.14"™ -0.10™ -0.001"  -0.02" -0.008™ 0.050™ 0.16 BB
0.01" 0.003" 0.004" 0.03 0.0006""  0.01"  0.215™ 0.03 Model
0.06™ 0.27" 0.13" 0.64" 0.14™  051™  0.013 0.21" 'B?g't‘
82.96 88.63 87.98 77.31 96.27 80.91 57.40 77.58 R?
70.79 80.51 79.39 61.11 93.60 67.27 26.97 61.57 Adj-R?
0.04 0.66 0.22 0.41 0.33 0.09 0.17 0.12 (((fA)V)
0.29 38.09 5.33 20.39 3.56 0.99 12.73 2.72 PRESS

ns: No significant. * Significant at$ 0.05, ** Significant at p< 0.01, *** Significant at p< 0.001, ****
Significant at p< 0.0001
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Bread as the cheapest source of energy and preeihmuch of the world is critical. Today, due to
consumers on the nutritional characteristics ofifpdunctional foods and beneficial use has ineeas
One of the foods by FAO has been introduced as ratifinal food is quinoa. Quinoa is a
gynomonoecious plant and is known as a pseudoicdrea seeds of the Latin American people have
been used 5000 years ago. Quinoa protein and edsamtino acids such as lysine and methionine,
essential fatty acids (W6) and unsaturated fattgisaaninerals such as iron, calcium, zinc and coppe
dietary fiber, vitamins and antioxidant substanitem other common grains such as wheat, barley and
rice is better. Response surface methodology (R®8ith) a 5-level-2-factor central composite rotatable
design (CCRD) was employed, where the independanabhles were Xanthan gum (0-1.5%), quinoa
whole flour (0-15%) while the dependent variablesrevsurface sensory properties, moisture, ash, fat,
protein of Barbari bread. The results showed tlyatdding quinoa whole flour to bread flour ash,tgiro

and fat were significantly increased, adding xantham to increase the amount of moisture in thadre
samples. Also it was revealed that all traits wsignificant at 95%. Therefore, the model has been
approved for fitting information. The model propdse this study Rand R (Adj) are fit and highly
significant. The lack of fit test is also meaningless and coigffit of variation is low, which shows that
provided model is suitable for predicting assegs@émeters. The optimal point for the formulatidn o
9.84% quinoa whole flour, and 1.5% xanthan gum.

Keywords: Flat bread, Quinoa, Hydrocolloids, Central conifgodesign.
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