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Table 1 The effect of different levels of millet flour on moisture of cookie during 2 months.

Millet Flour (%) Moisture (%)
2 hours 2 weeks 1 month 2 months
0 13.17+0.39° 12.47+0.21° 10.310.96° 10.09+0.27°
15 13.10+0.15" 12.49+0.55° 10.07+1.10° 10.15+1.11°
30 12.98+0.76" 12.26+0.91° 8.54+0.61° 6.90:£0.98"
45 11.09+0.44® 9.4240.63" 7.70+0.41% 6.71£0.26
60 10.11+0.27° 9.29+0.78° 6.88+0.12° 6.80+0.19"

Different letters in each column show the statistically significant differences (P<0.05).
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Fig 1 The effect of different levels of millet flour on specific volume of cookie
Different letters show the statistically significant differences (P<0.05).
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Fig 2- The effect of different levels of millet flour on porosity of cookie
Different letters show the statistically significant differences (P<0.05).
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Table 2 The effect of different levels of millet flour on firmness of cookie during 2 months.

Millet Flour (%) Firmness (N)
2 hours 2 weeks 1 month 2 months
0 1.4+0.2° 1.8+0.5° 2.6+.2° 3.5+0.7°
15 1.7+0.5¢ 2.0+0.1° 2.9+0.5" 3.2+0.4°
30 2.940.1° 4.0+0.5 6.140.2° 6.7+0.3°
45 2.7+0.6° 3.8+0.3" 1.4+0.6° 1.240.5°
60 3.9+0.2° 4.2+0.5° 1.7+0.5¢ 1.4+0.4°

Different letters in each column show the statistically significant differences (P<0.05).
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Fig 3 The effect of different levels of Malva extract on total phenol of cookie
Different letters show the statistically significant differences (P<0.05).
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Fig 4 The effect of different levels of Malva extract on antioxidant activity of cookie
Different letters show the statistically significant differences (P<0.05).
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Table 3 The effect of different levels of Malva extract on Microbial activity of cookie during 2
months.

Malva extract

Microbial activity (log cfu/g)

(ppm) 2 hours 2 weeks 1 month 2 months
Control 1 - 3.444+0.39* 5.41+£0.22% 8.91+0.17%
Control 2 - 3.57+1.02% 5.09+0.71% 8.94+0.31*

100 - 2.29+0.91° 3.66+1.02° 5.99+1.27°
200 - 1.07+£0.76° 1.2940.24° 2.21+0.46°
300 - - - -
400 - - - -
500 - - - -

Different letters in each column show the statistically significant differences (P<0.05).
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Table 3 The effect of different levels of Malva extract on sensory properties of cookie during 2

months.
Malva extract Sensory Properties
(ppm) Color Texture Odor Taste
Control 1 2.44+0.81° 4.11+1.05 3.7440.57° 2.91+1.15°
Control 2 4.12+0.05 4.29+0.34* 3.5940.73" 3.07+0.29°
100 3.89+1.15° 4.17+0.19% 4.80+0.21° 4.67+0.15
200 4.07+0.23° 4.00+0.00° 4.57+0.29° 4.29+0.83"
300 4.1240.57° 4.27+0.73 4.46+0.33° 4.57+0.71
400 3.95+0.19° 4.00+0.00° 2.12+0.71° 1.44+1.15°
500 3.91+1.06 4.31+0.52° 2.44+0.29° 1.67+1.23°

Different letters in each column show the statistically significant differences (P<0.05).
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Millet is a rich source of essential amino acids, vitamins and minerals. Also,
Malva extract has phenolic compounds, antioxidant and antimicrobial properties.
The purpose of the first part of this study was to investigate the effect of replacing
part of wheat flour (0, 15, 30, 45 and 60%) with millet flour in cookies. In this
section, technological characteristics (moisture, specific volume, porosity and
texture) were evaluated. In the second part, in order to produce functional cookies,
antioxidant and microbial activity and sensory properties of the selected sample in
the first part were affected by 0, 100, 200, 300, 400 and 500 ppm of Malva extract.
The results showed that the sample containing 15% of millet flour was the best
cookie of the first part with the highest specific volume (1.73 cm3 / g), porosity
(22.1%) and moisture (10.15%) and favorable texture (3.28 N) during two months
of storage. The results of the second part showed the total phenol content
increased from 1.6 to 53.5 mg / g by increasing Malva extract in the cookie
formulation. However, the antioxidant activity of the sample containing 500 ppm
of Malva extract increased from 12.1% to 61.2% compared to the control. The
samples containing more than 200 ppm of Malva extract didn’t have mold and
yeast during two months of storage. Also, the samples containing 100 to 300 ppm
Malva extract obtained the highest color, texture, odor and taste score in the
sensory evaluation. Therefore, samples containing 85% wheat flour, 15% millet
flour and 300 ppm of Malva extract can be offered to the bakery industry as a
functional cookie.
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