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Table 1- The order of randomized treatments in the
central composite design enriched cakes with
sesame meal and soluble soybean polysaccharide

Treatment (%) X1 (%) X2
1 20.00 1.00
2 10.00 1.00
3 2.92 0.29
4 10.00 1.00
5 17.07 0.29
6 2.92 1.70
7 10.00 2.00
8 10.00 0.00
9 10.00 1.00
10 10.00 1.00
11 10.00 1.00
12 17.07 1.70
13 0.00 1.00

Xi: Sesame meal, X3: soybean soluble polysaccharide
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Table 2- Chemical composition of wheat flour and
sesame meal flour

Adjective wheat  sesame meal flour
flour
Moisture (%) 10.78 5.96
Ash (%) 0.52 12.39
Protein (%) 11.98 49.71
Fat (%)

- 15.00
Wet gluten (%) 28.82 -
Sedimentation(%) 25

Acidity (%) 2.10 -
pH 5.80 6.40
Crude fiber (%) - 18.44

S g bl

SS obasd sla S5

(V) S s ey olie 2 Jsesd slasiie 5sh
S g o 3 Sla pbils 36T b el oLls
(P<-/++3) olsgine 5 (e hd 3l aaiS dllax
wlludy € o jo aals b, lsiae
Lo 5 5o (sl e e 5 e 31 Lgen OT Lo Jolae
sols oL 55 ) JSi Lo S il (¥ Jsun) cutls
LSS b S dlaiS w5 GBI L ol sud
sk, P oS ale aily JRalS ol pae b
cnsby O9ss omb @ OIS L sals glass o
Al e soliia) ayee 9u) O o aaSdlas
o skl usas 4 ol ale 4 e (Sas Oninpd
B aaS oS slagalipn iy 5 o2S0855 O
@l Gl Lagl 0T 6, cuih 5l goa
09 OualS Giaaa (VAR (L San 5 shio ) wils
sl gol 51 ssliinl aue 5 Jse8 59 ssase GRS
39S L sl Sl e 5 Susby ol GRAS
Ob 4 aaiS dlaiS a8 (VAT GlolSen 5 55K 5)
O B b aS ag elses b, N L g
Oinpd (WA LK 5 o)) 55) cudls & salae Sha o3
el sk S (Y) ) JSa Ho SSPH ol i W,



VY Sbxis S b S bgw O 55 Jsbome a5l g aouS allouS 3,1 (p338] 55U

Sesame Meal Flour (%0)

4.5

Weight loss
$
o

35

Sesame Meal Flour (%)

4

Q)59 @8l ¥ ¢ A w pH Y () caghb 0 by pedosu ylo gad -\ s
Figure 1- response surface plot of Moisture (%), pH, Ash (%), Weight loss (gr)
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Figure 2- response surface plot of Volume (cm?®), Hardness (N), Cohesiveness
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Table 3- Analysis of variance for chemical and textural properties of cakes in Response
Surface Quadratic Model

Source Hardness Volume Weight  Ash (%) pH Moisture  Cohesiven
(N) (cmd) loss (gr) (%) ess
Model(P- 0.000™" 0.001™*  0.000™" 0.000""  0.000™" 0.000™" 0.015"
value)
0o 0.543 22.503 3.691 0.853 7.373 26.082 0.695
o1 -0.019™ 0.529" 0.079"™"  0.022™"  -0.028"" -0.154™ -0.001"
a2 -0.038" 3.009"" 0.479™  0.149™ -0.046™ -0.879™ 0.019"
0101 0.001"* -0.017*"  -0.002"  0.000"™ 0.000" 0.001" 0.000"
02012 0.010"™ -0.193 -0.306™  -0.076™ 0.018"™ 0.370™ 0.007"
0102 0.000"™ -0.120" 0.005™  0.001" 0.003" 0.014m -0.007"
Lack of fit 0.166"™ 0.051" 0.256™  0.059" 0.827m™ 0.110™ 0.194m
R? 97.460 93.050 94.260 96.420 98.970 98.99 82.160
RZ-Adj 95.640 88.090 90.160 93.860 97.920 98.270 69.410
CV (%) 10.600 4.450 6.320 19.890 1.770 2.900 6.550
PRESS 0.004 7.410 0.240 0.163 0.005 0.347 0.021

Ns: meaningless in > 0.05, *: p< 0.05, **: p<0.01, ***: p<0.001, cv: coefficient Changes, a 1: sesame meal, o 2:

soluble soybean polysaccharide
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Table 4- Comparison of the characteristics of the control sample and the optimum during the shelf-life
Adjective Control Optimum
1 7 14 1 7 14

Moisture (%)  24.59+0.238**  15.0403+0.4908  13.950+0.429¢ 22.207+1.6374  14.380+0.406%  11.450+0.400°¢
b b

O a

Hardness (%)  0.619+0.14682

Cohesiveness  0.770+0.0094

Peroxide(meg/k  0.167+0.032¢2
g fat)

a a

2.111+0.033%  1.896+0.147%¢  0.600+0.038%®  1.152+0.032B°  1.806+0.03172
0.526+0.006%2  0.412+0.047°@  0.655:0.014"°  0.407+0.014%°  0.319+0.016°2
0.554+0.044%  0.901+0.135%%  0.157+0.007%2  0.425+0.008"%  0.460:+0.0344°

zDifferent large letters in each row indicate a significant difference at 5% level between the shelf life of each sample
*Different large letters in each row indicate a significant difference at 5% level between the control sample and

optimum in same day.
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Introduction: The limitations of agricultural resources, the upward trend in population and
environmental pollution caused by food processing remaining, have attracted researchers to make
optimal use of these wastes. The bakery industry is one of the largest food industries in the world.
Products like biscuits, muffins and cakes are one of the most popular products, due to their ease of
eat and storable. Nowadays, one of the main problems is malnutrition of the protein. Of course, this
critical issue depends on factors such as resident's growth rates, inadequate agricultural production,
and the limited availability of high-quality protein sources. Thus, to fix this problem, protein-rich
sources and cheap have attracted the attention of researchers (Burns et al., 1972). Sesame flour after
extraction fat is rich in protein, methionine, calcium, phosphorus and niacin (Jahandideh etal.,2015).
Soluble Soybean polysaccharide is a water-soluble polysaccharide that is extracted and refined from
the soybean beans. Hence the aim of this study was to study the effect of addition sesame meal flour
and soluble soybean polysaccharide in order to improve the structure and nutritional properties of
cupcake.

Materials and methods: In this study, the use of sesame meal flour and soybean soluble polysaccharide
were studied in order to improve the structure and nutritional properties of cupcake. In this research, the
sesame meal flour at range of 0 to 20% replacing of wheat flour, and soluble soybean polysaccharide
at range of 0 to 2%, were used in cake formulations. Sugar-batter method was used to prepare the
dough. Components used in cakes formulation were consisted of 100g of wheat flour, 729 of sugar,
1.34g baking powder, 57g oil, 72g eggs, 2g nonfat dried milk powder, 4g whey powder and 259
water. The dough was poured via funnel to pans with a diameter of 8 cm. Then the pans were placed
in an oven at 175°C for 40 minute. For cooling, let pans for 40 minute being in the environment, and
then pack in polyethylene bags. All tests on the treatments were done on the same day of baking.
First, the chemical tests including moisture, ash, fiber and pH were conducted on the sesame meal
and wheat flour. Then Cake moisture content was determined by drying samples at 103+2°C in a hot
air oven. The weight loss calculated by measuring difference of weight before and after baking. pH
was measured by a digital pH meter. The volumes of the cake samples were measured by the seed
displacement method. Ash was measured by AACC 08-01, fiber by AOAC 43-991, protein by a
kjeldahl method and peroxide value based on the method by Shantha and Dicker (1994). Textural
properties (hardness and cohesiveness) of cupcake samples were measured by a texture analyzer
(Micro stable system, UK). Prepared product based on optimized formulation according to the results
of chemical and physical analysis was evaluated in moisture, protein, ash, fiber, volume, textural
properties and peroxide value and its results were compared to the control sample. Data was analyzed
according to the response surface methodology (RSM) in central composite design by MINITAB
software (version 16), and the means were compared by Fisher's test at 5 significance percent level.
Results and discussion: The finding showed that by increasing the of sesame meal flour in
formulation, moisture of sample decreased, this result is probably due to lower moisture of sesame
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than wheat flour and protein may be partially damaged during the process extraction, which caused the
reduction in the water holding capacity of proteins. Also weight loss of cake increased, because of
damaged of protein during the process extraction, which caused the reduction in the water holding
capacity of them. Ash of the cupcake was better by increasing the enrichment. The ash content of
sesame meal was measured to be 12.39%, which may indicate the positive effect of sesame meal on
the ash content of cakes. Similarly, hardness enlarged significantly with increasing replacement of
wheat flour with sesame meal. The possible reason for this result was due to the presence of high
protein in sesame meal, which caused the strength of gluten bonds in dough. pH and cohesiveness
decreased by increasing the sesame meal. Decomposition of residual oil in sesame meal and
production of fatty acids can reduce pH. The decrease in cohesiveness may be due to the addition of
sesame meal to a dense matrix in the cake and thus the samples are unable to return to their original
state after deformation. Adding sesame meal increased the volume by 10% but decreased with
increasing sample replacement. The reason for the increase in volume due to the addition of sesame
meal in small quantities is because the fat in the mix causes the air to be confined between the layers
of dough, which is expanded during baking and increases the volume of the final cake. However, high
amounts of this additive impair the formation of the optimal gluten network due to the increased fiber
and protein to gluten ratio. So that the dough strength in the storage of the volatile gases is reduced
and the volume of the products is reduced. On the other hand, increasing soluble soybean
polysaccharide often did not have a significant effect. Finally, the optimal sample based on the
physicochemical characteristics was introduced a cupcake with 9/29% sesame meal flour and 1/87%
soluble soybean polysaccharide. During storage, moisture migrates from the crumb to the surface and
evaporates from the surface of the product. In addition to the inability of sesame meal to retain
moisture, it appears that the amount of fiber resulted in the breakdown of the gel network in the cake,
thereby intensifying evaporation and reducing the optimum sample moisture content. Comparison of
textural features of optimum and control samples during storage was indicated the optimal cupcake
was softness texture than control sample. The optimal sample had significantly higher protein and
fiber content, also the volume of it increased significantly. Peroxide value of optimal sample during
storage was less than of control sample. It can be concluded that wheat flour could replace with
sesame meal flour to improve textural and nutritional value of cupcakes.

Key words: Sesame meal, Dietary fiber, Functional food



