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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(%)
2.4 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
50,00
ExRate
@ Design Points
X1=A: Water
X2=B: Bran
X3 = C: Starch
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Deviation 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

Sl e asls vy

Ly odd Ol Of Ol skias 0L O Gl Lasls
S dibe by ol Hsam s Ous B
el S 6 St pl il e S35 J5 035 L e
SJ 5850 s edins Ol S el el 05l
Sl Sl 055581 b 3 oS ol (Slodi i ol gla
St D i L Ole [N [ les god L 15
by 05 ISE5 i b e tes 53 b s glaes S 4
[7] s Lo 505 5L

4

S Cushy P LSl s bkl Rl
JSiS J st a5l Sht Casby pramen 5 Ak e SRl
SR QYJMNGJ%J% u’ll cC»w‘C@JuiTjﬁ JJ B )l’u
il L gd e o 55 2uST 03551 3 miy Ll 5 walis
ol 55 5t o351 5 Clde asle 3 Sy $3555 sk
5 A Sl Gl JS sl it Ol s e o
ol 5 el s glacls Al Cel Julse (pl den
Casbs i ady ad) RIBIL s s SSe S Sk
osle &::WYUQMJ U‘"b} 5 el W J}.Lw e)]):p
)L1>Lw 3 ‘>.9'“':’L$‘ ﬁ:.aj )l}ﬁ_) ol JJJL.VS\ eJ)JTJ.é s_JU.A
SalS BLdl oyl 5 a5l 0 Jlde aulil S5k
sdaline (b) 3,80 \ Jg.;r BEl PLY 4.1)§ QLQA [Y‘] Jul..»‘da
Al A Bl s e UL S e
£0F Tkl el Wi @ Vsame S 5 e SR
Mp Celsprse GS5n 5 e O8NS e s Ml
Bloil e a8 4 e S 05de ol oSS
Shls sl g 355 0 IG5 55 1S ea)ﬂfé
spde ol phe Sl el o cd Sligsds ol
daly glaied JUsl Oyl ams eis Sl g, ol
O 5 0AS S e Lol w4 el b s A2
o GBI L s S e r sadde s 1S
6 bl s Ol s Al e 28l Ll oo ys
RVt R P g PN I I-EIIUR Wtk | JPEpE
53 O ot i bl (o spd i anl
oRIPCle 4 s on 30ls 3 IS o8 05
Sl aar g by el e 28l and 53 g Ol
oole ;Q:WYI}{..._U u.pb} 9 .,\..L'v‘bga wbﬁ' szjl.m e)lj.lé
)L1>Lw 3 ‘>.9'“':’L$‘ ﬁ:.aj )l}ﬁ_) [ 1 JJJ.L«S] eé)jTj.é s_JUA
GalS LUl Cops g 358 0 Jose alil S5k
() 5550V ISo 55 S 65 Olan [FE 5 VY 5 AL
Sl Gl s i Gl L sl e sdalie
Ipams Ose¥sn b 53 Sasb) 5 g & Sond wall
Skl S5 Olantle i el edd 3 S|
osls Jals 1y slge et anez Wl Ll by g 5 5d e analis
3 J SR e gl Sl R el

.bl.m...»] b“'.'.)“’aj J}J@ ol UJ:MSI eé)jTj..é r_>r_> wbﬁl



by 5 pAS s 0333 6

Q‘)Kﬂjwj;dy

5ok zaS analil Ui se Odos el Ol 5 Bl zalS
Sradky Slao s e p e SRl Ol Dl el
Ol iy o 53 Jdsoden laes S el aalis
Sl el e a5 mie of b SVl sl
oarls walas SRl bYW ] ssy e V0 O
bl ans 03581 Ml Al e SR OT ol
Ol Sy WS el e s A s DS
G G5 Jlie Sl el ol (Sl sl Ui
5 Sk Pl & 300 o 5 s e ld Bl
53 2l Ol b e G211 T Sl el 0T UL
o ol B Ga) e S O3St anls Jgb
bl Qa5 N Ol Zushy Olppessls o 2eSs
g syl 4 ey Lo aals il Locd S
o2l 5 g g 4V i sl sy O O gV pe 3
e Y USE 5 [N S Y s At i O Gl
5 ORIB Il s GIE L O Cde a2 le ()
by fha e g ORI L S b SRS e
T R R s
G oshe e DseVse b 53 i S s M
OomelisV3 5 Ol GadSse 4 s S s
Sl 5l G b e O 5 EIS L el
Sl 2l e s SV e 53 55
R = L R R
s 3 ey (pl S sk a4 AL SRl (Ue) YY)
Casby deos WY 5 e dons Tl b ols
0% 4zl Ol 0350 oy Jo 4 ooy 0l 2500 edalis
S Lz s Adl e walls ChlE Al amD 53 5 4
—OH — NHy w5l Jds,us slaey S (g5l slapnss 2
o555 el 5 5kl glees S 4 s — COOH — SH

DA g8 ol Gl 4 bles el
ol Of ol jatls Wb e (il ugee 45 ) o
35hen 033 3 iy e Sl 4SSl dny e Rl
wnlis LAl Lo b e FalS wnls e RIS L
Ol Gl a bl s 5 el 5 skl laey S
Blod Ll o 2alS Ol Sl (et ls e )l 5 a8
s 0233 L a g adss (0) 5,50 Y IS o S 0 S

Dol 80 e 5 2el51 ) T D s

DESIGN-EXPERT Plot A: Water
50,00
WAI
@ Design Points
X1=A: Water
X2=B: Bran
X3 = C: Starch
36.00 14.00 76.00
a) B: Bran C: Starch
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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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WSI= -73.72 water + 22.58 Bran +39.13 Strach
+176.34 water Bran + 78.70 Water Strach
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WAI= -80.88 water + 4.52 Bran +5.77 Strach
+96.07 water Bran + 104.64 Water Strach
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DESIGN-EXPERT Plot A: Water
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X1 = A: Water
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X3 = C: Starch
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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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Deviation from Reference Blend

Fig 5 The effect of moisture, bran and starch
variables on the particle density
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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