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1. Soy protein concentrate (SPC)
2. Carboxymethyl cellulose (CMC)
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Table 1 Oil replacement percentage and SPC and CMC level of cake sample formulations (similar
letters indicate no significant difference)

Sample Replacement quivalent Percent quivalent SPC 0il ()
percentage weight (g) CMC weight (g) percentage
Tl 0 0 0 0 0 29
T2 25 0 0 1/5 3 21/75
T3 25 0/15 0/3 1/5 3 21/75
T4 50 0/35 0/7 1/5 3 14/50
T5 75 0/50 1 1/5 3 7/25
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Table 2 Chemical composition of flour and soy protein concentrate (SPC) samples (based on dry

weight)
Sample Fat (%) Ash (%) Moisture (%) Protein (%)
Soy protein concentrate  0/004+0/003  3/086+0/059 9/653+0/030 68/500+0/003
Wheat flour 0/016+0/004  0/333+0/005 13/446+0/08 11/260+0/097
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Table 3 Percentage of oil and protein concentrate level of cake sample formulations
Sample Fat replacement Weigh.t equivalent of soy Percentage of soy protein 0il ()
code percentage protein concentrate (g) concentrate added
101 25 1/5 3 21/75
102 50 1/5 3 14/50
103 75 1/5 3 7/25
201 25 3/5 7 21/75
202 50 3/5 7 14/50
203 75 3/5 7 7/25
301 25 5 10 21/75
302 50 5 10 14/50
303 75 5 10 7/25
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Table 4 Effect of fat replacement with soy protein concentrate on the sensory properties of cakes 24
hours after baking(similar letters indicate no significant difference) p<0/05

Sample Texture Flavor Taste Color acgzgtf:;ilce
101 4/599+0/321°  4/311£0/011°  4/443+0/059°  4/731+0/0243°  4/626+0/116°
102 3/844+0/211°  4/242+0/0265°  3/889+0/023%  4/091+0/077°  4/025+0/113°
103 3/577+0/027%  3/656+0/062°  3/431+0/022%  3/759+0/056°  3/519+0/068°
201 3/836+0/068°  3/834+0/129°  3/951+£0/075°  4/544+0/002°  3/977+0/068°
202 3/865+0/003°  3/684+0/081°  3/484+0/210%  3/804+0/101¢  3/766+0/091°
203 3/41940/127¢  3/590+0/0003°  3/203+0/100°7  3/711+0/023¢  3/32540/124°
301 3/717+0/016°  3/904+0/007°  3/713+0/024*  4/090+£0/004°  3/655+0/032%¢
302 2/859+£0/091°  3/437+0/071¢  3/116+0/068"  3/468+0/026°  3/117+0/113F
303 2/360+£0/091F  3/230+0/045°  2/706+0/142%  3/177+0/046"  2/319+0/0902
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Fig 1 Effect of fat replacement with soy protein
concentrate on cake firmness 24 hours after baking.
(similar letters indicate no significant difference)
p<0/05
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Fig 2 Effect of fat replacement with soy protein
concentrate on cake cohesion 24 hours after baking
(similar letters indicate no significant difference)
p<0/05
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Table 5 Effect of fat replacement with soy protein concentrate and carboxymethylcellulose on the
consistency and viscosity index of dough samples immediately after production (similar letters
indicate no significant difference) p<0/05

Sample Consistency(g s) Viscosity index (g s)
Tl 32/157+0/599¢ -6/475+0/699°
T2 13/522+0/442° -3/156+0/151°
T3 79/821+0/978* -15/781+0/693¢
T4 42/586+0/496° -10/445+0/420°
T5 45/302+0/063° -10/78+0/099°
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Fig 3 Effect of oil replacement with soy protein
concentrate and carboxymethylcellulose on cake
moisture 2 hours after baking (similar letters
indicate no significant difference) p<0/05
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Fig 5 Effect of fat replacement with soy protein
concentrate and carboxymethylcellulose on the fat
content of the cake 24 hours after baking (similar
letters indicate no significant difference) p<0/05
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Fig 4 Effect of oil replacement with soy protein
concentrate and carboxymethylcellulose on the
amount of cake protein 24 hours after baking
(similar letters indicate no significant difference)
p<0/05
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Fig 7 The effect of fat replacement with soy protein
concentrate and carboxymethylcellulose on the
porosity of cake samples 2 hours after baking
(similar letters indicate no significant difference)
p<0/05
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Fig 6 Effect of fat replacement with soy protein
concentrate and carboxymethylcellulose on cake
volume 2 hours after baking (similar letters indicate
no significant difference) p<0/05
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Table 6 Effect of fat replacement with soy protein concentrate and carboxymethylcellulose on the
textural properties of the cake 2 hours after baking (similar letters indicate no significant difference)

p<0/05
Sample Hardness (N) Springiness (mm) Cohesiveness(Nu)
Tl 76/335+2/227° 0/862+0/019™ 0/581+0/002™
T2 70/247+8/52" 0/868+0/001° 0/562+0/009"
T3 60/361+1/04° 0/884+0/001° 0/578+0/022%
T4 75/021+13/727° 0/845+0/056" 0/596+0/011°
T5 106/136+2/129* 0/872+0/001° 0/589+0/007"
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Table 7 Effect of fat replacement with soy protein concentrate and carboxymethylcellulose on the
textural properties of the cake seven days after baking (similar letters indicate no significant

difference) p<0/05
Sample Hardness(N) Springiness (mm) Cohesiveness(Nu)
T1 118/55419/646° 0/788+0/009™ 0/366+0/009°
T2 163/697+32/289* 0/795+0/004° 0/409+0/011°
T3 165/954+10/078" 0/769+0/014° 0/372+0/005"
T4 128/607+2/442° 0/820+0/015° 0/364+0/10°
T5 154/578+9/562% 0/802+0/003 0/372+0/023°
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Table 8 Effect of fat substitutes using carboxymethylcellulose and soy protein concentrate on color
indicators 2 hours after cooking (similar letters indicate no significant difference) p<0/05

Sample L* a* b*
Tl 71/804+0/519° 8/904+0/712° 54/031+0/939°
T2 70/414+0/776° 9/198+0/757° 55/58+0/512°
T3 78/249+0/106™ 8/927+0/921° 57/576+0/353"
T4 78/481+0/799° 5/745+0/920° 54/648+0/059"
TS 79/831+0/899° 6/037+0/671° 52/757+0/983¢
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Beji Barsaq is a traditional cake in Ilam, Kermanshah, Kurdistan, and Lorestan cities,
made of wheat flour, oil, sugar, eggs, low-fat milk, rose water, baking powder, and
various spices (cumin, fennel, and turmeric). The present study aimed to produce a
low-fat Beji Barsaq cake with soy protein concentrate (SPC) at the optimal level
(3%) and carboxymethyl cellulose (CMC) at the level of 0.3, 0.7, and 1%. The
rheological analysis results of dough samples showed a significant increase in their
viscosity and consistency with increasing fat substitutes. At the constant level of SPI,
the amounts of moisture content, specific volume, porosity, and brightness were
significantly increased with increasing CMC levels. In contrast, the fat content was
significantly decreased. Moreover, stiffness, cohesiveness, and springiness of the
cake samples enhanced with increasing CMC levels at constant SPC level. However,
this increase in springiness was not significant. After seven days of storage at room
temperature, the stiffness of cake samples increased, and their cohesiveness and
springiness decreased significantly, which was attributed to the products’ staleness.
Sensory analysis results of cake samples showed that T4 sample (%50% fat replaced
with 3% SPC+0.7% CMC ) had the best overall acceptability according to opinion of
panelists.
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