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4. Moringa olifera

5. Pumpkin seed oil (PSO)
6. Cucurbita pepo

7. ¥-tocopherol
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1. Deep frying
2. Blending
3. Oxidative stability
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5. Induction time
6. Gas flow
7. Exel
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Table 1 Viscosity changes of PSO blended with different amounts of SBO and PO during frying at

170 °C for 16 h.

Viscosity (CP)
Sample Time (h) Blend CP/h
0 4 8 12 16 18 effect
PSO 100 21.400 24.600 25.350 27.550 31.150 33.150 27200 0.62495
D,ef C,bcd BC, bc B, bcd A, ab A,a BC A
SBO 100 21.000 23.250 24.600 26.200 28.300 29.900 25.541 0.4676
E,f DE,d CD,c BC, bed AB, cde A,b D B
PO 100 26.650 27.600 30.300 30.500 33.250 33.850 30.358 040815
C,a C,a B,a B,a A,a A,a A B
PSO:SBO 23.300 23.400 24.700 25.000 26.250 26.350 24.833 0.17855
50:50 B, def B,cd AB,c¢ AB,cd A, def A,d D CD
PSO:SBO 23.450 23.700 24.750 24.900 25.250 26.650 24.783 0.1569
30:70 B, cdef B,cd AB , be AB,d AB,f A,d D D
26.050 25.850 26.900 27.650 27.800 28.250 27.083 0.13505
PSO:PO 50:30 A, abe A,abed A bc A,bc  A,cdef A, bed BC D
26.450 26.700 27.400 27.950 29.150 29.450 27.850 0.17505
PSO:PO 30:70 C.ab BC,ab ABC.b ABC.,ab AB.bc  A.bc B CD
PSO:SBO:PO 23.900 24.950 25.300 25.650 25.950 26.800 25425 0.1354
33/3:33/3:33/3 B, bede AB ,abcd AB , be AB , bed AB , ef A,cd D D
PSO:SBO:PO 24.700 26.000 26.300 27.100 28.150 28.200 26.742 0.1723
25:37/5:37/5 B, abcd AB , abc AB , bc AB , bed A, cde A ,bcd C CD
PSO:SBO:PO 25.200 25.650 26.700 27.300 28.750 29.000 27.100 0.23095
15:42/5:42/5 B, abcd B, abed AB , be AB , bed A, bcd A, bcd BC C
. 24210 25.170 26.230 26.980 28.400 29.160
Time effect
f e d ¢ b a

Means with the same small and capital letters within the same rows andcolumns, respectively, are not significantly

different (P< 0.05).
*PSO Pumpkin seed oil
*SBO Soybean oil

*PO Palm Olein oil
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Table 2 Acid value of PSO blended with different amounts of SBO and PO during frying at 170 °C for 16

h.
% FFA
Sample Time (h) fflfe'zct' % FFA/h
0 6 10 14 18
1222 1292 1310 1318 1365 1301 0.00725
PSO 100 B,a AB,a AB,a AB,a A,a A BC
0336 0392 0336 0.435 0.502 04 0.00835
SBO 100 B.f B.f B.f AB . f ALf F B
20 100 0353 0421 0.463 0516 0.642 0479 00151
C,ef BC,ef B,e B,de A,cd E A
0.572 0573 0587 0578 0.611 0.584 0.00185
PSO:SBO 50:30 " e A.c A cd Ac A cde C E
0451 0471 0437 0.474 0.506 0468 0.0025
PSO:SBO 30:70 " 4e A, de Ae A ef A ef E DE
PSO:PO 0.675 0.674 0.673 0.703 0.672 0.680 0.0013
50:50 A.b A.b A, be A.b Ac B E
PSO:PO 0.549 0560 0.570 0.562 0.616 0571 0.003
30:70 A,cd A,c A, cde A,cd A,cd C CDE
PSO:SBO:PO 0.668 0.667 0.702 0.732 0.788 0711 0.00635
33/3:33/3:33/3 B,b B,b AB,b AB,b A.b B BCD
PSO:SBO:PO 0.502 0.506 0532 0.555 0.560 0531 0.00365
25:37/5:37/5 A, cd A.d A, def A,cd A, def D CDE
PSO:SBO:PO 0.446 0.445 0475 0.499 0.504 0474 0.0038
15:42/5:42/5 A, de Ae A, ef A e ALf E CDE
. 0577 0.600 0.608 0.637 0.676
Time effect
d c c b a

Means with the same small and capital letters within the same rows andcolumns, respectively, are not significantly
different (P< 0.05).
*PSO Pumpkin seed oil
*SBO Soybean oil
*PO Palm Olein oil
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Table 3 Oxidative stability (h) determined by Rancimat for PSO blended with different amounts of SBO
and PO at 110, 130 and 160 °C.

Induction period (h)

Sample 110°C 130 °C 160 °C Blend Effect
26.070 4.605 0.675 10.450
PSO A,a A.,b A,c A
6.500 1.660 0.155 2.772
SBO F,a B,b A,b G
PO 16.850 4.170 0.535 7.185
C,a AB,b A, c CD
) ) 16910 3250 0.300 6.820
70:30 PSO:SBO C.a AB b Ac D
) i 12.725 2.930 0.365 5.340
50:50 PSO:SBO D.a AB b A.b E
) i 9.365 2.110 0.280 3918
30:70 PSO:SBO E.a AB b A.b FG
i i 20.315 4565 0.590 8.490
70:30PSO:PO B.a A.b Ac BC
i . 19.480 4.660 0.610 8.250
50:50 PSO:PO BC.a A.b A.c BC
. ) 20.420 4.840 0.550 8.603
30:70 PSO:PO B.a A.b Ac B
33/5:33/5:33/5 12.240 2.850 0.340 5.143
PSO:SBO:PO D,a AB,b A.b EF
25:37/5:37/5 11.275 2.745 0.295 4772
PSO:SBO:PO DE,a AB,b A.b EF
Temperature 15.650 3489 0.427
effect a c

Means with the same small and capital letters within the same rows andcolumns, respectively, are not significantly
different (P< 0.05).

*PSO Pumpkin seed oil
*SBO Soybean oil
*PO Palm Olein oil
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Fat oxidation is considered as the most important reason for food spoilage.Oxidative stability and
physicochemical properties of pumpkin seed oil (PSO), soybean oil (SBO), palm olein (PO) and their
blends were evaluated For this purpose, viscosity changes and free fatty acid were studied for all the

samples during the heating process at 170 ° C for 18 hours. In addition to oxidative stability were studied
By Rancimat at temperatures of 110, 130 and 160 ° Cfor all samples. The results showed that any of the
individual investigatedoils in pure form undergone more changes in viscosity rather than when it was
blended with other oils. So that the lowest rate of change in viscosity was seen for PSO: PO (50:50) and
PSO: SBO: PO (33/3:33/3:33/3) blends. The lowest rate of formation of free fatty acids were determined
for PSO: SBO (50:50) and PSO: PO (50:50). The results showed that, as with viscosity, the blending of
the oils decreased the rate of formation of free fatty acids as compared with any individual oils. In
general,different blends of PSO showed the highest induction time (IT) In Rancimat test. PSO: SBO
(30:70) had the lowest IT, inwhich, IT of this blend significantly (05/0> P) increased by increasing the
proportion of PSO.

The results of this study favorablyshowed that PSO blended with other oils could help to improve the
oxidation stability and nutritional properties of the blended oils.

Keywords:Pumpkin seed oil, Oil blends,Physicochemicalproperties, Oxidative stability.
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