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1. Whole Chia Flour

2. Constant shear rate

3. Storage and loss modulus
4. Constant angular frequency
5. Creep recovery

6. Dough elasticity
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Table 1 Treatments of study

Percentage of replacing chia mucilage powder

Code of treatments Percentage of oil loss based on the weight of flour
C 0 0
Tl 20 0.5
T2 40 0.75
T3 60 1
T4 80 1.25
Tl w50 555 2 0t pladl liasd S e 03] Geios gl gal —Y-Y
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Table 2 Chemical tests conducted on wheat flour and oil cake samples

Test type Test method References
Moisture AACC. No(44-16) [16]
Ash AACC. No(01-08) [16]
Protein AACC. No(46-12) [16]
Fat AACC. No(30-10) [16]
Fiber AACC. No(32-10) [16]
pH Iranian National Standard, No: 37 [17]
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Table 5 Mean comparison of density (g/cm’)
and viscosity (Pa.s) tests of cake dough

samples
Treatment  Viscosity(Pa.s) Density(g/cm3 )
C 47.54+0.04¢ 0.453+0.003a
T1 57.05+0.04d 0.401+£0.01c
T2 66.56+0.02¢ 0.426+0.001b
T3 72.63+0.05b 0.450+0.003a
T3 80.70+0.03a 0.450+0.003a

In each column, means with at least one common
letter have no significant difference at 1% level
C=control; T1=20% oil lose + 0.5% chia mucilage
powder (based on the weight of flour); T2= 40% oil
lose + 0.75% chia mucilage powder (based on the
weight of flour); T3=60% oil lose + 1% chia
mucilage powder (based on the weight of flour);
T4= 80% oil lose + 1.25% chia mucilage powder
(based on the weight of flour)
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Table 4 Chemical properties of wheat flour
used in production of cake

Fat  Protein Ash Fiber H Moisture
(%) (%) (%) %) P (%)
1.80 9.9 0.597 0.64 6.19 14.2
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Table 6 Mean comparison of chemical tests in the samples of cake

Treatment Moisture Ash Protein Fat Energy Speciﬁcsvolume
(%) (%) (%) (%) (cal) (cm’/g)
C 19.78+0.05d 1.170+£0.01a  8.400+0.04a  25.73+0.0la  475.2+0.1a 2.18+0.01c
T1 19.85+0.03d 1.173£0.01a  8.400+0.03a  22.274+0.01b  459.3+0.2b 2.49+0.04a
T2 20.46+0.04c 1.177£0.01a  8.410+0.02a  19.72+0.01c¢ 4514+0.3¢ 2.34+0.03b
T3 22.91+0.05b 1.183+0.01a  8.410+0.0l1a  14.64+0.01d  442.3+0.1d 2.22+0.02¢
T4 24.05+0.05a 1.187+£0.01a  8.433+0.05a  11.67+0.0le  416.7+0.4¢ 2.22+0.03¢

In each column, means with at least one common letter have no significant difference at 1% level
C=control; T1=20% oil lose + 0.5% chia mucilage powder (based on the weight of flour); T2=40% oil lose +
0.75% chia mucilage powder (based on the weight of flour); T3=60% oil lose + 1% chia mucilage powder
(based on the weight of flour); T4= 80% oil lose + 1.25% chia mucilage powder (based on the weight of flour)
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Table 7 Mean comparison of colorimetric tests in the samples of cake

Treatment L* a* b* AE
C 40.35+0.05a 12.39+0.01a 35.57+0.06a 55.20+0.7a
T1 39.91+0.01a 11.86+0.03b 33.71+0.10b 53.57+0.5b
T2 38.88+0.05b 10.794+0.07¢ 33.79+0.03b 52.62+0.1¢
T3 37.01+£0.58¢ 9.93+0.05d 31.424+0.04¢ 49.55+0.3d
T4 34.87+0.58d 9.43+0.03¢ 30.97+0.02¢ 47.58+0.4¢

In each column, means with at least one common letter have no significant difference at 1% level
C=control; T1=20% oil lose + 0.5% chia mucilage powder (based on the weight of flour); T2=40% oil lose +
0.75% chia mucilage powder (based on the weight of flour); T3=60% oil lose + 1% chia mucilage powder
(based on the weight of flour); T4= 80% oil lose + 1.25% chia mucilage powder (based on the weight of flour)
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Table 8 Mean comparison of interaction between (treatment x times) on staling of cake samples by

instron (N)
Treatment 24(h) 48(h) 72(h)
C 2.58+0.06] 7.370.2¢ 10.55+0.2d
Tl 2.64+0.06] 7.53+0.1¢g 10.7620.1d
T2 3.49+0.02i 8.46+0.05f 11.57+0.04¢
T3 4.31+£0.02h 9.68+0.03¢ 12.76+0.02a
T4 3.38+0.11i 8.32+0.08f 12.10+0.03b

C=control; T1=20% oil lose + 0.5% chia mucilage powder (based on the weight of flour); T2=40% oil lose +
0.75% chia mucilage powder (based on the weight of flour); T3=60% oil lose + 1% chia mucilage powder
(based on the weight of flour); T4= 80% oil lose + 1.25% chia mucilage powder (based on the weight of flour)
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Table 9 Mean comparison of sensory properties of cake

Treatment Color Taste Texture General acceptance
C 5+0.01a 540.02a 540.02a 5+0.03a
T1 4+0.01b 540.02a 540.02a 5+0.03a
T2 340.02¢ 4+0.03b 4+0.03b 4+0.01b
T3 2+0.02d 4+0.03b 34+0.01c 3+0.02¢
T4 1+0.02¢ 34+0.01c 34+0.01c 2+0.02d

In each column, means with at least one common letter have no significant difference at 1% level
C=control; T1=20% oil lose + 0.5% chia mucilage powder (based on the weight of flour); T2=40% oil lose +
0.75% chia mucilage powder (based on the weight of flour); T3=60% oil lose + 1% chia mucilage powder
(based on the weight of flour); T4= 80% oil lose + 1.25% chia mucilage powder (based on the weight of flour)
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Among the baking products, breads and cakes are the highest-consuming products but long-term use
of them will lead to obesity and health problems. Therefore, in this research the possibility of using
different levels of Chia seed (Salvia hispanica L.) mucilage (zero, 0.5%, 0.75%, 1%, 1.25%) were
studied as a fat replacement on rheological properties of dough (viscosity and density), physico-
chemical (moisture, fat, ash, protein, calorie, specific volume and colorimetric), staling and sensory
properties (color, taste, texture and general acceptance) of oil cake samples. A completely randomized
design was used to analyze experimental data and means were compared by Duncan's multiple range
test (o = 1%). According to the results, by adding Chia seed mucilage concentration, moisture content,
viscosity, specific volume and staling of cake samples were increased but the amount of fat, density of
dough and color indices (L*, a* and b*) were decreased in comparison to the control sample. Also in
evaluating the sensory properties, by increasing the level of chia seed mucilage replacement, the
acceptability of the samples decreased. Based on the results, fat replacement in the formulation of cake
with Chia seed mucilage up to 20% (containing 0.5% Chia mucilage) retained the functional and
sensory properties of the product, so this treatment introduced as the superior treatment.

Keywords: Chia; Fat replacement, Oil cake, Physico-chemical properties, Sensory properties.
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