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2. Scanning Electron Microscopy (SEM)
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Table 1 The effect of different levels of triticale flour on moisture and firmness of cookie.

Moisture (%)

Triticale Flour (%)

2 hours 1 week 1 month 2 months
0 (Control) 13.27+0.21° 11.81+0.61° 10.45+0.73° 10.19+0.41°
15 14.29+0.44° 13.15+0.19* 11.09:0.87° 10.2740.63°
30 13.1140.27° 12.17+0.53° 8.37+0.29° 8.74+0.21°
50 12.01£0.41° 9.714+0.11° 6.5140.46° 6.43+0.39°
. Firmness (N
Triticale Flour (%) 2 hours 1 Week( : 1 month 2 months
0 (Control) 1.9+0.50b 2.4+0.1° 3.8+0.7° 4.9+1.1°
15 1.7+0.2b 2.7+0.3° 4.140.2° 6.2+0.7°
30 2.1£0.2b 2.840.2° 6.1+0.2° 6.9+0.2°
50 3.440.7a 4.9+0.5 8.4+0.9" 9.7+0.9"

Numbers with different letters in each column imply significant differences in the 5% level of probability
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Fig 1 The effect of different levels of triticale flour on specific volume of cookie.
Numbers with different letters imply significant differences in the 5% level of probability
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Fig 2 The effect of different levels of triticale flour on porosity of cookie.
Numbers with different letters imply significant differences in the 5% level of probability
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Fig 3 Electron microscope images (x50) of
different levels of triticale flour on cookies
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Table2: The effect of different levels of triticale flour on color value and sensory properties of cookie.

Color value

Triticale Flour (%) x

L L

L a b

0 (Control) 50.72+1.09° 10.11£0.95° 21.68+1.99°

15 50.39+1.63° 12.4140.27° 22.01+0.92°

30 44.91+0.77° 12.96+0.63" 21.78+1.31°

50 43.5742.06° 15.54+1.01° 21.2941.71°

.. o Sensory properties

Triticale Flour (%) Color Texture Odor Taste
0 (Control) 2.91£1.02° 4.17+0.52° 2.98+0.29° 3.21+0.54%
15 4.1240.23* 4.01+1.05° 4.00+0.00° 4.47+0.81°
30 4.07+0.57* 2.74+1.23° 4.1740.57° 4.09+1.14°
50 2.64+0.88" 1.26+0.72¢ 1.73+0.22¢ 2.44+0.79°

Numbers with different letters in each column imply significant differences in the 5% level of probability
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Table 3 The effect different levels of powder and essential oil on growth of mold and yeast

Ginger mold and yeast (log cfu/g)
0 S

Powder (%) Essential oil (ppm) 2 hours 2 weeks 1 month 2 months
- - Negative 3.57+£0.91* 5.944+0.27% 8.94+0.46°
1 - Negative 3.44+1.06" 3.66+0.21° 5.99+0.91°
3 - Negative 1.69+0.24° 2.44+0.18° 5.41+1.27°
5 - Negative 1.29+0.46° 1.95+0.23¢ 3.57+0.76°
- 50 Negative 1.07£0.31° 1.2940.37¢ 1.95+1.02¢
- 100 Negative Negative Negative Negative
- 150 Negative Negative Negative Negative

Numbers with different letters in each column imply significant differences in the 5% level of probability
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Table 4 The effect different levels of powder and essential oil on sensory properties

Ginger — Sensory properties
Powder (%) Essential oil
(ppm) Color Texture Odor Taste
- - 4.00+0.00% 4.01+1.05% 4.0():|:0.00b 4.47+0.81%
1 - 4.09+0.34% 4.12+0.57% 4.09+0.34° 5.00+0.00*
3 - 50.00+0.00" 3.91+1.07% 5.00+0.00* 3.59ﬂ:0.767b
5 - 3.07+0.52° 3.89+0.88* 3.07+0.52° 3.27+1.02°
. 50 5.000.00° 4.17+0.19° 5.00£0.00° 5.00£0.00°
- 100 2.07+0.19° 4.11+0.05% 2.07:|:0.19é 3.31+0.47°
- 150 1.94+0.37¢ 4.00+0.00% 1.94+0.37° 2.04+1.01°¢

Numbers with different letters in each column imply significant differences in the 5% level of probability
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Triticale is a successful crop of wheat and rye. Ginger has antioxidant and
antimicrobial properties. Therefore, the purpose of this study was to produce
functional cookies containing triticale and wheat flour and ginger powder and
essential oil. In the first part of this study, wheat flour (0-50 %) in cookie
formula was replaced with triticale. Moisture, firmness, specific volume,
porosity, color, and microstructure of cookies were evaluated. In the second
part, ginger powder (0-5%) and essential oil (0-150 ppm) were used in the
formula and antioxidant, microbial and sensory properties of the cookies were
evaluated. In the first part, the sample containing 15% triticale flour had more
moisture (14.29%) compared to other samples during one month of storage.
The sample containing 15% triticale flour and control had the same specific
volume (1.90 cm’ /g), porosity (18.5%) and firmness (4.1 N) and no significant
differences were observed between properties of these samples. Antioxidant
activity of sample containing 15% triticale flour (control of the second part),
sample containing 15% triticale flour and 5% ginger powder and sample
containing 15% triticale flour and 150 ppm ginger essential oil was 4.6, 29.8
and 69.2% respectively. Also, the growth results of mold and yeast showed
ginger can be used as an antimicrobial agent and inhibit positive growth of
mold and yeast in all concentrations of essential oil consumption and at the
level of 5% powder. Finally, the highest score of sensory properties was given
to the control sample, the sample containing 1 and 3% ginger powder and the
sample containing 50 ppm ginger essential oil. Finally, Cookies containing
15% triticale flour in the presence of 3% ginger powder or 50 ppm ginger
essential oil can be introduced as the best examples of this research.
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