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1. Soybean Residue
2. Net Protein Utilization
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3. Protein E fficiency Ratio (PER)
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5. Extreme Vertices Mixture Design
6. Mixture Design

7. Response

8. Simplex Cubic

9. Liner

10. Qaudratic

11. Special Quadratic

12. Special Cubic

13. Surface Plot
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4. Novasina —humidity &temperature measurement (Made in
Switzerland)
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Table 1 Chemical Characteristics of Variables

Variables Moisture (%) Ash (%) Protein (%) Fibre (%)
Wheat F 13.8% 0.77 % 115 % 23%
Soy F 7.5 % 42 % 67 % 25%
Whey Powder 4% 8 % 7% 0

SeS Ol —£-Y

e piie S o daly s eols bl s Jodr 4 a5 L
033 453 alslas 5 (P =2/07) ) Jgl s alsles 53 Sl L
Olgme 2alS 5 Lge 5,7 03533 bl Jls ime (P=1/08Y)
Rl Sl Ol oS T 1 e e 3 o Of o
53 ekS sl as s ol gl meSbr Olpe o it Sl
Syse e o VL 3 L 35T 5 dons ACBVA o3 5des
Cowl ol Jize ae) cplys 0pSU ol @Lﬁ.sﬁ axdlas
b3 Sl il (P08) obKes 5 Wb,
O P O e P SIRT-T AP P P
[Ye]us S Olse 0T 3 YL

Aw) uj Codlad —0-¥

oy ool Ol ol cled B s s Sl ol =k
B R S o = I QO R SOV P
o e Pl 033 sy (Prg =0T )L
Lol Clld Ol 2 252 o O i Dl S
3,1 o s MO V0 Olses 5 i o s3pdsys 0 LY
Lo 350 5w ©F 5o dons 08 5L b adl oo Lse
Ol oo ol cnl Y3 e 31 oS s w0 ol b
O RSO3 VO ICOI P N L EPL WS CT N E SRV LY
St Jotdlsn la 058 il 5 lase > 58y
@ IRl oy T oo sy s
s Ol hagn il b Gald cnl Sl el
o [YA Vsl callas (Y040) OKans, 5555 (\YAY)
sy s sl bl 535 pm 50 Jglome el sl Jlez|
il gl Jlal e Cupb, b Ll el Ly 31
Cosb Olge alS el ¢ o5l mlane 21531 L LU sy
wle bles gt asllle 350 058 e e Kl e 2
Sl oy S s 0 8lS 51 0T Jsep 3 oS 585 W

e il 0¥ sa 3 ls g el ealiial § e oS5 8

14

3 peS s s b e 355 e 4>l 45 5b Oles
g0 oS 3T 50 min o O 3y S Ol b
Sl o S B YWl by s s ol s eslatdl
Mo Jsap 4wy O 3 5 L 3T 03538 L Obejen oS
5o O e Ol Ll s &ged 53 (S 5 RSBl
gbsﬁ}l{y :j():;}é\ aSals OLAS 50 (gadame gla fags
Ld b wses xSy ot GRIB 4 e
IYY cYe]

Misg 589 2-Y-Y

de 5 ot Jde 3 B Aoy b b ie adS oy dall,
31 s il s (PratueSe,00 ) L Jls sme P> ax 3
O ade iU s eoss Olie e 2l D3y s Lo
5 Ly 5, V0% (pS 3,TV07 sl pad da & gad 3l
)W}i’jﬁucjﬂ 6“)@‘%%&’)3;:%%1)3)1"7'
“?‘:‘i‘()—l\ 2l dpr;;‘-\ 3wy DS Ol i Al
Sl g 35T 5 ey O 5o 03 VU (s Olis & 4 55 L
ety O Ry adllas 5l Jols mls AL o a5 LG
LYY Y s andlas ol CLU sl s -

M) 5 pd 5l g Y=Y
Ol L L poite a8 oy ey Ls sl LT s a5 L
b 351 e a5l e ol 13 e DS 55 8
ol b Ol e asIl 55 51y QLS 2alS s &gl 08 O
L b Ol VL Lty i3l o s a8 55T e
JECTR TS VA AR R RV ‘f_\f;j/\/\z Sl & ge
Lo alios mlss 4o o cpiies K03 el cnl 3 3L o s
2352 Olpn SRl S35 0L s e [YEYN] Lk
GalS Sl b Gl YU a0 s Sl ey O
Sl 03 sy rspde v ar g b psse ol S AL s

AL e s Sl ey



i 33 S W55 OV g b b g

OLen 5 oy S 5

Ay Cebs bl a5 Zel od i
315 VU el b sel oty (D5, 5 S 3l 0L
Al o eSSl ghils s se b ek b aglis 5 Ly
Sheslazal a8 Wsls OLidss b3l iy cpiises (Y sa)
3 e D3k 6 O sl S s 4 ey 2l G
NN PUVIVA (OIS JCWVp PCII T | LU RIS DY
A aadlas 53 VY] st € ges el Rl 4 e iy
BSIA) oS5 53 oy 2l e 5o Sl Bl 4 a5 L
o3 (A VL les sl sle S5 L alia s (10
Cabhs et i Sl S e edd S et

() UK ol Las (gl damSe LB il 53l J sames

5ol Jals ) VL Bl b Jsame A5 4
3 S ediS pae B b SN Sl ramas 5 (s
Mo, e Cwles Y

Gl ety bl oS 5 4 ool oy S 4 4 5 L
Sl dised Culs L ba,iie o daly Cao g ol cCubs
oo (D=0 T ) o sSins by (P4 0Y ) 55 ey sl
Wiles R? 4 = %88 4 er 55 L a5 S ealinad Ol 5
S50 Slapate e3gdons 3 Wgal Cubns WS e ppF w
OSa, Sl eslamal ol ags s S oo 1 asdlae
a3 5doms S| el it 53 b S50 5 ey O
55 H;f;)'t S eslizal a5 s § s &gl Gl ialS

Wheat
0.3

0.23 075 0.20

Whey Pr

Wheat

293

Wheat (d)

0.2

Soy F

Whey Pr

[TTECT T

Whey Pr

Fig 1 Contour plot of the effects of Formulation components changes on physiochemical properties of Tortilla :
(a)protein (%) , (b) Fibre (%), (¢) Ash (%), (d) Ay, (¢) thickness(mm)
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16. Elasticity
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14. Hardness
15. Stiffenss
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Fig 2 Surface plot of the effects of Formulation components changes on Textural properties of Tortilla : (a)
Hardness , (b) Stiffness , (¢) Elasticity .

Table 2 Textural and physiochemical Responces to different formulations of Tortilla containing Wheat
Flour (%), Soy Flour (%) and Whey powder(%)

Run Wheat fi;)l?r p\z)vwhgz:]r Protein  Thickness  Ash Fiber =~ Water  Hardness  Stiffness  Elasticity
flour(%) (%) (%) (%) (mm) (%) (%) activity N) (N.mm) (mm)
control 1 0 0 9.36 1.79 1.79 5.68 - 0.30 0.81 732
1 0.845 0.075 0.08 12.49 3.10 3.10 5.59 0.76 0.29 1.25 732
2 0.795 0.125 0.08 1521 3.25 3.25 432 0.72 0.59 2.40 7.58
3 0.885 0.075 0.04 12.57 2.88 2.88 6.31 0.82 0.31 2.20 9.26
4 0.890 0.050 0.06 13.09 2.94 2.94 7.01 0.76 0.46 1.90 7.96
5 0.750 0.150 0.10 15.80 3.15 3.15 4.68 0.76 0.48 2.07 475
6 0.800 0.100 0.10 14.29 3.00 3.00 420 0.75 0.27 1.21 6.95
7 0.835 0.125 0.04 15.00 3.12 3.12 5.61 0.77 0.68 3.15 8.50
8 0.930 0.050 0.02 11.00 2.80 2.80 5.20 0.76 0.63 5.03 12.10
9 0.830 0.150 0.02 12.52 3.26 3.26 5.37 0.76 1.03 4.60 8.59
10 0.840 0.100 0.06 15.50 3.08 3.08 5.08 0.75 0.49 1.85 749
11 0.880 0.100 0.02 1391 2.74 2.74 7.30 0.75 0.81 2.80 6.10
12 0.850 0.050 0.10 13.97 3.10 3.10 5.31 0.73 0.37 220 6.87
13 0.790 0.150 0.06 1337 3.50 3.50 3.66 0.74 0.82 420 8.20
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Mixing wheat flour with other food sources in order to achieve useful nutritional
properties to improve physiological and metabolic effects of Cereal products is
highly significant. Flour tortilla is a light, flat, non-fermented, and round bread which
is mainly made of wheat, Corn and barley flour. In this research, the Mixture Design
Technique was used to analyze the effect of simultaneous replacement of soy flour
and whey powder on textural and sensory properties of flour tortillas. The
independent variables were wheat flour (%0-%100) soy flour (5%-15%) and whey
powder (2% - %10). The results show that changing the ratio of all variables had
significant effects on the physicochemical properties studied, statistically. By
increasing the replacement a decrease in Aw of product was observed. So that, use of
whey powder and soy flour in their highest proportion, significantly reduced the
sample thickness whereas adding high proportion of wheat flour led to the production
of thicker samples. The results from the TPA tests revealed that there is a meaningful
relationship between all variables and texture properties. Samples containing less
whey powder demonstrated better mouthfeel and taste. Finally, optimization
displayed that the best formulation of the production of protein-rich tortilla contained
83.2% wheat flour, 12.6% soy flour and 4.2% whey powder.
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