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2. Water absorpation index
3. Water solubility index
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Table (1) Independent factors with their codes

Code and levels

Independent factors

+1 0 -1 abbreviate

30 10 0 A Wheat bran (%)
76 66 40 B wheat starch (%)
20 17 14 C Moisture (%)

Table (2) Composition of wheat bran and wheat starch

Gluten wheat starch wheat bran Wheat Component
63.10 11.8 3.2 Moisture(%)
58.2 3.1 58.2 Fat(%)
87.62 7.07 15.3 Protein(%)
24 0.95 2.4 Ash(%)
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Exrat=+70.01 water + 4.15 Bran + 0.51 Strach
+78.60 water Bran + 78.5 Water Strach

DESIGN-EXPERT Plot A: Water
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ExRate
@ Design Points
X1=A: Water
X2=B:Bran
X3 = C: Starch
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DESIGN-EXPERT Plot Trace (Piepel)
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Actual Components
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Dev iation from Reference Blend

Fig 1 The effect of moisture, bran and starch
variables on the coefficient of expansion
a- The shape of the response surface, b- The shape
of the trace
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DESIGN-EXPERT Plot

WAI
® Design Points

X1= A: Water
X2 = B: Bran
X3 = C: Starch
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B: Bran C: Starch
a) WA

DESIGN-EXPERT Plot

Trace (Piepel)
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Dev iation from Reference Blend

Fig 2 The effect of moisture, bran and starch
variables on the water absorption index
a- The shape of the response surface,
b- The shape of the trace
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Deviation from Reference Blend

Fig 3 The effect of moisture, bran and starch
variables on the water solubility index
a- The shape of the response surface, b- The shape
of the trace
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One of the most important problems in our society today is the lack of protein
and fiber in the diet, so enriching snacks with fiber and protein can produce
products with high nutritional value and low in calories, fat and cholesterol.
Due to the popularity and high consumption of extruded products among the
general public, including children and adolescents, it is very important to
improve the nutritional properties of these products. Accordingly, in this
study, some characteristics of snacks containing starch (40 to 76%), wheat
bran (zero to 30%) and moisture (14 to 20%) were investigated. Also, wheat
gluten (10%) was added to all samples and the prepared mixtures were
extruded at a temperature of 140 °© C at a helical speed of 150 rpm. With
increasing moisture and bran, water absorption index, water dissolution index
first increases and then decreases, and with increasing moisture and bran,
particle density, actual density and hardness increase, and with increasing
starch, expansion coefficient and water absorption index, water dissolution
index And the index L* increases and the particle density and the actual
density decrease. With increasing humidity, L* index increases and with
increasing bran decreases. With increasing humidity, the coefficient of
expansion first increases and then decreases, but with increasing bran, the
coefficient of expansion decreases. According to the obtained results, the use
of 13% wheat bran, 61% wheat starch and 16% moisture of the input feed,
produces a sample of good quality.
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