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4. Oxidative Stability Index
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Tablel the formulation of different treatments used oil cake (Based on the %weight of flour)
P=Psyllium¢« E = Emulsifier <F =Shortening ¢S = Sesame Oil « C =control s 1 =Replacement ratio <% * 2 =
Replacement ratio 50 <% 3 = Replacement ratio 100 %

Treatment
SSPSEI S3P2E2 S3PlE3 FZSZPSEl FZSZPZEZ FZSZPIES F3P3El F3P2E2 F3P1E3 Compounds
100 100 100 100 100 100 100 100 100 Flour
54 54 54 54 54 54 54 54 54 Sugar
- - - 21.9 21.9 21.9 438 438 438 Qil
39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 Egg
36 36 36 36 36 36 36 36 36 Water
9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 Invert syrup
3 3 3 3 3 3 3 3 3 B.P
2 2 2 2 2 2 2 2 2 Milk Powder
2 2 2 2 2 2 2 2 2 Whey
- 0.75 1.5 - 0.75 1.5 - 0.75 1.5 Emulsifier
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 Salt
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 Fruit
Essence
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 Vanilla
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 Citric acid
43.8 43.8 43.8 21.9 219 21.9 - - - Sesame Oil
1.5 0.75 - 1.5 0.75 - 1.5 0.75 - Psyllium
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5. Transsterification
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Fig 1 Compare color of crust for different treatments
Different letters indicate significant
differences(p<0.05)

P=Psyllium« E = Emulsifier <F =Shortening «S =
Sesame Oil ¢« C =control s 1 =Replacement ratio «% *
2 = Replacement ratio 50 <% 3 = Replacement ratio

100%
/-um.onz
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0

Fig 2 Effect of storage time on crust color
Different letters indicate significant
differences(p<0.05)
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Table 2 Physicochemical tests in flour,
shortening and oils used in oil cake

Sef)ai:ne Shortening  Flour Test
0.1% 0.1% 13.1 Moisture (%)
- - 8.1 Protein (%)
- - 0.501 Total Ash (%)
- - 21.2 Wet gluten (%)
0.1 0.2 2.2 Acidity
- - 6.2 pH
0.2 0.1 - Peroxide
- 39°C - Melting Point (°C)
- - 115 Iodine Value
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Table 3 compare effect of treatment*storage time on crust color (p<0.01)

treatment 1™ 14 days 2™ 14 days 4™ 14 days
F3P1E3(C) 6.5 +0.002 be 6.5+ 0.001 be 6.5 +0.002 be
F3P2E2 6.2+0.002 ¢ 6+ 0.005c¢ 6+ 0.005c
F3P3E1l 7+0.003 a 7+0.003 a 7+0.003 a
F2S2P1E3 7+0.003 a 7+0.003 a 7+0.003 a
F2S2P2E2 7+0.003 a 7+£0.003 a 7+0.003 a
F2S2P3E1 6+ 0.005c¢ 6+ 0.005c¢ 6+ 0.005c
S3P1E3 6+ 0.005¢ 6+ 0.005¢ 6+ 0.005c
S3P2E2 6+ 0.005¢ 6+ 0.005c 6+ 0.005c
S3P3E1 6+ 0.005c¢ 6+ 0.005c¢ 6+ 0.005c

Different letters indicate significant differences(p<0.05)
P=Psyllium« E = Emulsifier <F =Shortening ¢S = Sesame Oil « C =control s 1 =Replacement ratio <% *+ 2 =
Replacement ratio 50 <% 3 = Replacement ratio 100
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Fig 4 Effect of storage time on crumb color
Different letters indicate significant
differences(p<0.05)
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Fig 3 Compare color of crumb for different
treatments
Different letters indicate significant
differences(p<0.05)
P=Psyllium¢« E = Emulsifier «<F =Shortening ¢S =
Sesame Oil « C =control s 1 =Replacement ratio <% *
2 = Replacement ratio 50 <% 3 = Replacement ratio
100%
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Table 4 compare effect of treatment*storage time on crumb color (p<0.01)

treatment 1™ 14 days 2™ 14 days 4™ 14 days
F3P1E3(C) 6.8+ 0.002 a 6.8+ 0.003 a 6.8+ 0.005 a
F3P2E2 5.80.002 b 5.8+ 0.002b 5.8+ 0.002 b
F3P3E1 7+0.001 a 7+£0.003 a 7+0.002 a
F2S2P1E3 5.9+ 0.003 b 59+0.002b 5.9+0.002 b
F2S2P2E2 6.9 £0.001 a 6.9+£0.003 a 6.9+0.002 a
F2S2P3E1 5.9+ 0.006 b 5.9+ 0.002b 5.9+ 0.001 b
S3P1E3 5.9+ 0.002b 5.9+ 0.001 b 5.9+ 0.005b
S3P2E2 5.9+ 0.002b 5.9+ 0.002b 5.8+ 0.005b
S3P3E1 5.8+ 0.003 b 5.8+ 0.001 b 5.8+ 0.005b

Different letters indicate significant differences(p<0.05)
P=Psyllium¢« E = Emulsifier «<F =Shortening ¢S = Sesame Oil « C =control s 1 =Replacement ratio

% + 2 =Replacement ratio 50 <% 3 = Replacement ratio 100%
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Fig 6 Effect of storage time on Appearane
Different letters indicate significant
differences(p<0.05)
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Fig 5 compare appearance for different treatments
Different letters indicate significant
differences(p<0.05)
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Table5 compare effect of treatment*storage time on appearance (p<0.01)

treatment 1™ 14 days 2™ 14 days 4™ 14 days
F3P1E3(C) 6.4+£0.001 a 6.3+ 0.001 a 6.5+ 0.001 a
F3P2E2 6+0.001 a 6+ 0.003 a 6+ 0.003 a
F3P3E1l 6.7+0.002 a 6.7+0.002 a 6.5+0.002 a
F2S2P1E3 6.5+0.003 a 6.5£0.003 a 6+ 0.003 a
F2S2P2E2 6.7£0.001 a 6.7+£0.001 a 6.7+£0.002 a
F2S2P3E1 49+ 0.002 ¢ 49+ 0.003c¢c 49+ 0.001 ¢
S3P1E3 4.9+ 0.001 c 4.9+ 0.002c 4.9+ 0.003 c
S3P2E2 5.7+ 0.001b 5.7+ 0.001b 5.7+ 0.004 b
S3P3E1 5.6+ 0.002b 5.6+ 0.003 b 5.6+ 0.002 b

Different letters indicate significant differences(p<0.05)
P=Psyllium« E = Emulsifier «<F =Shortening ¢S = Sesame Oil « C =control s 1 =Replacement ratio <% *
Replacement ratio 50 <% 3 = Replacement ratio 100%
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Fig 8 Effect of storage time on texture
Different letters indicate significant
differences(p<0.05)
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Fig 7 compare texture for different treatments
Different letters indicate significant
differences(p<0.05)
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Table 6 compare effect of treatment*storage time on texture (p<0.01)

treatment 1™ 14 days 2™ 14 days 4™ 14 days
F3P1E3(C) 6+ 0.001 b 6.9+ 0.002 a 6.1+ 0.003 b
F3P2E2 5.7+ 0.001 b 5.7+ 0.001 b 5.3+ 0.003 ¢
F3P3E1 7+0.001 a 7+0.004 a 7£0.004 a
F2S2P1E3 5.8+ 0.003 b 5.4+ 0.003 ¢ 5.3£0.003 ¢
F2S2P2E2 6.9+0.004 a 7+0.002 a 5.1+0.002 ¢
F2S2P3E1 4+ 0.002 ef 49+ 0.001d 43+ 0.003 ¢
S3P1E3 4.9+ 0.003d 5.3+ 0.002 c 4.8+ 0.004d
S3P2E2 5+ 0.001 cd 5/5+ 0.004 ¢ 4.7+ 0.001d
S3P3E1 3.7+ 0.001 f 4.8+ 0.001d 4.3+ 0.002 e

Different letters indicate significant differences(p<0.05)
P=Psyllium« E = Emulsifier «<F =Shortening ¢S = Sesame Oil « C =control s 1 =Replacement ratio
<% + 2 = Replacement ratio 50 <% 3 = Replacement ratio 1007.
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Fig 10 Effect of storage time on flavor of treatments
Different letters indicate significant
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Fig 9 Compare flavor for different treatments
Different letters indicate significant
differences(p<0.05)

P=Psyllium¢« E = Emulsifier «<F =Shortening S =
Sesame Oil « C =control s 1 =Replacement ratio <% *
2 = Replacement ratio 50 <% 3 = Replacement ratio
100%
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Fig 12 Effect of storage time on overall of treatments
Different letters indicate significant

differences(p<0.05)
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fig 11 compare overrall for different treatments
Different letters indicate significant

Lol odalie LBV Jodr 53 S sla S35 anslis differences(p<0.05)

Table 7 compare effect of treatment*storage time on overall specification
treatment 1" 14 days 2™ 14 days 4™ 14 days
F3P1E3(C) 6.4+ 0.001 a 6/6 £ 0.002 a 6.3+ 0.003 a
F3P2E2 5.9+0.001 b 5.32+ 0.001 b 5.7+ 0.001 b
F3P3E1 6.8 +0.003 a 6.8 +0.004 a 6.9+ 0.003 a

F2S2P1E3 6.2+ 0.004 a 6.3+ 0.003 a 6+ 0.001 b

F2S2P2E2 6.02 £ 0.001 ab 6.8 +0.002 a 6.2+ 0.003 a

F2S2P3E1 5.04 £ 0.003 ¢ 5.3+ 0.001c 5.1+ 0.002 ¢
S3P1E3 5.22 + 0.002c 5.4+ 0.001 cd 5.2+ 0.004 c
S3P2E2 5.54 £ 0.003 be 5.6+ 0.004 ¢ 5.4+ 0.001 ¢
S3P3E1 5.1+ 0.001 ¢ 5.4+ 0.002 cd 5.2+ 0.003 ¢

Different letters indicate significant differences(p<0.05).
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Fig 13 Compare Induction time (rancimat test) for
different treatments
Different letters indicate significant
differences(p<0.05)

P,Sun flower oil=L=Psyllium¢« E = Emulsifier «F =
Shortening «S = Sesame Oil « C =control 51 =
Replacement ratio <% *+ 2 = Replacement ratio 50 <%
3 = Replacement ratio 100%

Table 8 compare analysis of fatty acids extract from treatments

. . . Sesame .
Treatments oil(average comparison) Sesame oil oil/shortening shortening
C10 = 0.006+0.0001° 0.009+0.0001*
C12 0.0136+0.002°  0.0816+0.002° 0.5067+0.002%
Cl14 0.064+0.001° 0.4483+0.001° 0.8389+0.002%
C15 = 0.0243+0.002° 0.054140.001%
C16:0 11.8582+0.02°  23.4628+0.02° 38.197+0.01%
C16:1 0.1816+0.02° 0.13+0.02° 0.2342+0.01*
C17:0 0.077+0.01°¢ 0.0985+0.03° 0.4894+0.02%
C17:1 0.0401£0.001*  0.0284+0.002° | 0.0318+0.0028*
C18:0 5.6981+0.002°  7.2671+0.002° 9.151840.001%
C18:1t 0.0506+0.02° 5.6637+0.02° 12.2579+0.01°
C18:1c 39.1586+0.02°  36.0619+0.02° 31.6728+0.03°
C18:2t 0.4431+0.001°  0.6186+0.002° 1.0163+0.001°
C18:2¢c 40.6565+0.1° 24.5259+0.2° 4.7240.2°
C18:3t 0.6106+0.001*  0.5861+0.001° 0.614240.002%
C20:0 0.6217+0.01* 0.5513+0.02° 0.5274+0.01°
C20:1 0.2672+0.001*  0.2298+0.002° 0.188240.002°
C22:0 0.1569+0.002*  0.1542+0.003" 0.1223+0.001°
C24:0 0.1022+0.003* 0.10540.002? 0.0868+0.001°
Y SEAs 18.6+0.01¢ 32.1£0.03° 50.0112+0.02%
Y USFAs 81.4012+0.02°  67.8958+0.03° 49.9887+0.02°
Different letters indicate significant differences(p<0.05)
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6. Solid Fat Content
7. Solid Fat Index
8. Nuclear Magnetic Resonance
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Table 9 Comparison of sesame oil in different food

industry Advantage of sesame oil
Fish can Fish is full of omega 3 and Sesame oil is full of omega 6 & 9 fatty acids so it performs as
completion role for fish’s nutrition attributes. That is to say, sesame oil endures can sterilization
temperature.

pharmaceutical ~ Sesame oil has high amount of Beta sitosterol in order to cure ulcers and because of numerous
antioxidants with protective property, it is appropriate compounds for fatty dissolved drugs.

Health and oleic Acid & linoleic Acic & vitamin E perform as soften for skin. It wets skin and helps to not
cosmetic to be dry.
Cooking Durability time ( 19 hr in 110 C) , temperature resistance of refined sesame oil ( because of
];f:rﬁ natural antioxidants), high smoking point( 226*C ) made it suitable for frying and cooking.
c
Sauce It is suitable option for making different sauces with useful nutritiousness.
Fast food Regard to high fatty acids (omega 6&9), tocopherol ,lingan as natural antioxidants has
increased nutritiousness.
That is to say, sesame oil is more effective than other vegetable oil in protecting food nature and
durability time.
Table 10 Approximate price of vegetable oils in Iran
oils Price (T/D)sep2016 Coﬁﬁzrgsrlzggriﬁz)per
Soybean oil, US, fob Gulf 772 27.000
Soybean oil, US., fob Decatur 706 25.000
Soybean oil, Dutch, fob ex-mill 805 28.000
Soybean oil, Brazil, fob 738 26.000
Soybean oil, Argentina, fob 733 26.000
Sunoil, Eu, fob N.W. Eur. Ports 810 28.000
Sunoil, Arg., fob 770 27.000
Sunoil, fob Black Sea 765 27.000
Rape oil, Dutch, fob ex-mill 841 29.500
Eur, cif, Palm Oil Crude 715 25.000
Palm oil crude, Indonesia, fob 705 24.600
Palm Olein RBD, Mal, fob 720 25.000
Palm Stearin RBD, Mal fob 700 24.500
Palm kernel oil, Mal/Indo, cif Rott 1390 49.000
Coconut oil, Phil/Indo, cif Rott 1520 53.200
Soybean U.S., cif Rotterdam 395 13.830
Soybeans, Brazil, cif Rott 396 13.800
Sunseed, fob Black sea 380 13.300
Rapeseed, Europe, 00, cif Humburg 421 14.700
Soy.meal, 44/48%, Humb, fob exmill 217 8.600
Soya pell, 47% Arg, fob 344 12.000
Soya meal, 49%, Arg, cif Rott 370 13.000
Soya pell, 48%, Brazil, cif Rott 361 12.630
Sunmeal, HiPro, a.o., cif France 231 8.000
Palm kernel exp, 21/23%, cif Rott 123 4.300
Fishmeal, 64/65%, Bremen fca 1535 53.700
* Source: Association of Vegetable Oil Industries of Iran, 1395.
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According to the disadvantages of solid fats in baking products such as cakes in terms of Health, in this
study, the effect of sesame oil and Psyllium seed mucilage were investigated on the chemical properties of
dough and sensory properties. Fat replacement with sesame oil and emulsifier replacement with Psyllium
seed mucilage in the formulation of oil cakes, were used in the ratio of 0, 50 and 100%. Moisture, protein,
gluten and flour particle size measurements for flour, acidity, peroxide, melting point and iodine index
measurements for shortening & sesame oil carried out based on national standards and determining the
fatty acids profile and organoleptic test were conducted on the cake samples. Data analysis was conducted
by factorial test in a completely randomized design and Duncan's Multiple Range at 5% and was analyzed
by SPSS software.In this study, in the cakes produced by the replacement of 100% sesame oil instead of
shortening, sensory parameters such as texture, color, flavor, appearance and overall acceptance were
decreased. On texture evaluation, as the most important sensory test parameter, with the replacement in
the amount of 100%, texture scores decreased (p<0.01). The lowest score of sensory evaluation belonged
to treatments containing 100 % sesame oil and top rated related to treatment containing 100% shortening
and 100% psyllium gum, treatment .In rancimat test and oil rancidity, shortening treatments, showed the
highest stability against rancidity. Fatty acid profile of treatments showed that the mixed oil treatment has
much less saturated fatty acids and trans compounds and higher omega-6 fatty acid amounts in
comparison with shortening treatment.

Keywords: Oil Cake, Psyllium Seed Mucilage, Sensory and Chemical Properties, Sesame Oil.
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