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2. Plantaginaceae
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Table 1 Chemical composition of wheat flour, CSP and PHP

Samples Wheat flour CSpP PHP
Moisture (%) 12.32 +£0.38 7.09 +£0.25 6.88 +0.30
Protein (%) 11.24+0.23 19.05+0.29 3.16 £0.14
Fat (%) 0.93 £0.02 27.58 +0.09 0.34 +£0.04
Ash (%) 0.51+0.05 3.99+0.03 4.47+£0.05
Fiber (%) 1.58 £0.41 29.94 +0.48 26.31+0.57
Gluten (%) 25.01 +£0.69 - -

Values represent mean (n=3) £ SD. CSF: Chia seed flour; PHF: Psyllium husk flour.
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Table 2 Viscosity and density of cake batters containing different substitution of flour

Samples Viscosity (cP) Density (g/ml)
0% 141.19 £2.06 ¢ 1.284 + 0.007 *
5% 147.84 £1.57°¢ 1.261 +0.005°
10% 15427 +1.83° 1.253 £ 0.006 *
15% 159.05 £2.34 ¢ 1.248 + 0.002 ¢
20% 163.35+2.17° 1.241 +0.005 ¢

Values represent mean (n=3) = SD. Different letters in each column represent statistical significant difference at 5%
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Table 3 Chemical composition and specific volume of cake samples containing different substitution of

flour
Samples Protein (%) Fat (%) Ash (%) Fiber (%) Specific volume (ml/g)
0% 8.14+0.17 ¢ 13.18+0.25°  1.14+£0.09° 1.49+0.07° 2537+0011°¢
5% 8324021  13.75+020¢ 1.69+0.05¢ 2.11+0.10¢ 2.619+0.015°
10% 8.66+0.14>  1426+0.17° 2.03+£0.06° 2.98+0.05° 2.744 + 0.009 *
15% 895+0.19  14.69+0.22° 255+0.09° 3.36+0.09° 2.570+0.024 ©
20% 9.10+022° 1523+0.14*  294+003* 3.72+0.13° 2.401+0.018¢

Values represent mean (n=3) + SD. Different letters in each column represent statistical significant difference at 5%
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Fig 1 Change in moisture content of cake samples
containing different substitution of flour during
storage period. Different represent statistical
significant difference at 5% level.
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Fig 2 Change in hardness of cake samples containing
different substitution of flour during storage period.

Different represent statistical significant difference at
5% level.
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Table 4 Color parameters of cake samples containing different substitution of flour

Samples L* a* b*
Crumb
0% 71.14£1.05° 624+028%  33.78+044°
5% 68.38+0.92° 9.88+035°  32.16+041°
10% 66.11+0.76 -1137+021°¢  31.39+0.56°¢
15% 63.90 +1.24 ¢ 21.60+042¢  29.88+0.47¢
20% 59.85+1.13°¢ 3452+024°  26.61+£052°¢
Crust
0% 63.91+£0.85° 2461 £034° 2833+0.52°
5% 61.32+£1.12° 25.72+047%  28.19+0.39°
10% 60.10 + 1.38 > 26.55+0.29°¢  27.40+0.32°
15% 58.07+£0.93°¢ 27.98+0.25°  26.86+0.45°
20% 54.43 +1.06 ¢ 30.58+0.44%  25.19+0.48°

Values represent mean (n=3) = SD. Different letters in each column represent statistical significant difference at 5%
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ABSTRACT

ARTICLE INFO

Today, the enrichment of baking products has drawn the attention of many
manufacturers. Chia seed and psyllium husk are considered rich sources of
various active compounds, especially hydrocolloids and dietary fiber. Therefore,
this research aimed to investigate the effect of replacing a part of wheat flour in
cupcake formulation with the combination of chia seed (CSF) and psyllium husk
flour (PHF) on the chemical composition and quality characteristics of the cake
to produce a functional product. Different levels of CSF and PHF
combinationsincluding 0, 5, 10, 15, and 20% were used in the cake formulation,
and the viscosity and density of the cake batter, as well as the physicochemical
and sensory properties of the cake samples, were tested. The results showed that
increasing the level of substitution of flour led to a significant increase in
viscosity (15%) and a decrease in the density of cake batter (»p<0.05). Increasing
the levels of CSF and PHF also significantly increased the protein, fat, ash,
moisture, and fiber of samples and decreased the hardness of texture (p<0.05).
Cakes containing 5 and 10% replacement had a higher specific volume than the
control, and the specific volume of the cake containing 15% replacement was
similar to the control. The addition of CSF and PHF by maintaining moisture
and reducing the rate of hardening of the samples during the storage period
reduced the rate of staling of the enriched samples compared to the control.
Based on the sensory evaluation results, the cakes containing 0, 5, 10, and 15%
flour replacement had high acceptance. In general, according to these results, it
can be concluded that 15% of wheat flour in the cupcake formulation can be
replaced with a combination of CSF and PHF to produce a functional product
rich in fiber.
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