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The objectives of this research were to study the effects of frying factors and
extrusion conditions on properties of snacks after frying, as well as the optimal
conditions for frying and extrusion of pellets. Three frying factors, moisture content
of pellet (3-5%, 8-10%, 13-15%) frying temperature (160, 180, 200°C) and frying time
(20, 40, 60 sec) were investigated using response surface methodology (RSM) 3x3
factorial design. The results showed that the oil adsorption of the snacks increased
with the increased of frying time and temperature. The highest oil adsorption at
29.57% was obtained from pellets with 13-15% moisture content, fried at 200°C for
60 sec. The relationship between oil adsorption and frying factors by regression was
obtained as following: 113.849-1.246x;-0.077x,+0.004x;>+0.002x;%,-0.002x,”
(R*=0.95), whereas x; was frying temperature and x, was frying time. The highest
expansion ratio at 13.92 was obtained when the pellets with 13-15% moisture content
were fried at 160°C for 20 sec. The regression equation between expansion ratio
and frying factors was obtained as following: -62.531+0.95x;-0.113x,-0.003x;°
-0.001x;x5+0.001x, (R2=0.91). RSM showed that expansion ratio was increased with
the increase of moisture content of the pellets. Lowest maximum force of snacks at
11.31 N was obtained from pellets with moisture content 13-15%, fried at 200°C for
60 sec, the same condition that showed maximum oil adsorption. Relationship between
maximum force and frying factors was as following: 0.957+0.264 x;-0.488x,
-0.001x,*+0.003 x,* (R*=0.92). Maximum force was reduced with the increase of
frying temperature and time. Similar to oil adsorption results, the value of b*
increased with the increase of frying temperature. The optimum frying conditions of
the pellets were noted as moisture of the pellets at 8-10%, frying at 180“C for 20 sec.

The effects of extrusion conditions on properties of snacks were studied using
central composite design and RSM and to find out the optimal production conditions.
The extrusion variables investigated in the study were the moisture of flour-mix (25-38%),
screw speed (50-100 rpm), die temperature (90-1100(3). The results showed that oil
adsorption increased with the increase of moisture of flour-mix, screw speed and die
temperature. The regression equation was obtained to analyze and predict the oil
adsorption as following: 54.486+0.377X1-0.134X2—0.891X3—0.891X3+O.006X12+0.004X32
+0.001x;x,+0.001x5x3 (R2=0.92), whereas x; was moisture of flour-mix, x, was screw
speed and x3 was die temperature. The relationship between expansion ratio and

extrusion conditions was obtained from regression equation as following: -61.184
+1.204%,+0.321x,+0.714%3-0.003%,-0.001x,°-0.003%5°-0.004x%3-0.001x; X7 -0.001x7x3.
The moisture of fried snacks and b* value were increased with the increase of the
moisture of flour-mix, screw speed and lower die temperature. RSM showed that
the maximum force decreased with the increase of moisture of flour-mix, lower die
temperature as well as screw speed, as shown by regression equation as following:
288.015-6.807x-0.939%5-2.404x3+0.091x,%+0.003x,%+0.010x32-0.003x,x3+0.005x: %2

+0.004x,x3 (R*=0.88). The fried snacks showed higher oil adsorption and expansion
ratio with the increase of degree of gelatinization. The regression equation of
degree of gelatinization and extrusion conditions was obtained as following:-
757.796-12.971x,-1.354%,-9.204x+0.174x,*+0.005x,7+0.036X3°+0.034x X3-0.004x,X 3

+0.009x,x3 (R*=0.84). The optimum extrusion conditions were moisture of flour-mix at
31.5%, screw speed at 75 rpm, die temperature at 100 °C and degree of gelatinization
of pellets in the range 48-49%.





