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1. Rape seed displacement
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2. Image Processing and Analysis in Java
3. Gray level images
4. Binary Images
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Table 1 The effect of Fennel powder and Fenugreek gum on total phenol and antioxidant.

Number Treatments Total Phenol Antioxidant
Fennel powder Fenugreek gum mg/kg mg/kg

1 0 0 70.44+0.59¢ 7.92+0.61c

2 1.5 0.25 73.25+0.28b 10.24+0.53b

3 1.5 0.50 73.61+£0.01b 10.47+0.40b

4 3.0 0.25 82.97+0.55a 13.1940.55a

5 3.0 0.50 83.22+1.31a 12.97+0.28a

Different letters in each column show the statistically significant differences (P<0.05).
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Table 2 The effect of Fennel powder and Fenugreek gum on moisture.

Number Treatments Moisture (%)
Fennel powder Fenugreek gum 2 hours 3 days
1 0 0 26.7+0.3¢ 23.3+l1.1c¢
2 1.5 0.25 27.4+0.8b 25.3+0.9b
3 1.5 0.50 29.6+0.1a 28.6+0.5a
4 3.0 0.25 27.9+0.2b 25.9+1.4b
5 3.0 0.50 29.8+1.3a 29.1£1.2a
Different letters in each column show the statistically significant differences (P<0.05).
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Fig 1 the effect of Fennel powder and Fenugreek gum on oil absorption.
Different letters show the statistically significant differences (P<0.05).
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Fig 2 The effect of Fennel powder and Fenugreek gum on specific volume.
Different letters show the statistically significant differences (P<0.05).
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Fig 2 The effect of Fennel powder and Fenugreek gum on specific volume.
Different letters show the statistically significant differences (P<0.05).
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Table 3 The effect of Fennel powder and Fenugreek gum on firmness.

Number Treatments Firmness (N)
Fennel powder Fenugreek gum 2 hours 3 days
1 0 0 11.90+1.24a 20.414+2.08a
2 1.5 0.25 7.83+0.95b 12.25+1.37b
3 1.5 0.50 11.55+0.39a 11.9241.03b
4 3.0 0.25 8.09+£1.37b 12.20+0.88b
5 3.0 0.50 11.74+1.05a 12.31£1.29b

Different letters in each column show the statistically significant differences (P<0.05).
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Table 4 The effect of Fennel powder and Fenugreek gum on crust color.

Number Treatments Crust Color
Fennel powder Fenugreek gum L* a* b*
1 0 0 48.52+2.29b 12.84+0.71a 20.92+3.22a
2 1.5 0.25 55.30+1.97a 9.25+1.22b 21.85+1.09a
3 1.5 0.50 54.11+2.07a 7.09+0.37¢ 20.77+£2.27a
4 3.0 0.25 56.01+3.49a 9.44+1.04b 20.59+1.24a
5 3.0 0.50 55.08+1.52a 6.95+1.17¢ 22.09+2.71a

Different letters in each column show the statistically significant differences (P<0.05).
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Fig 3 The effect of Fennel powder and Fenugreek gum on specific volume.
Different letters show the statistically significant differences (P<0.05).
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Many people limit their consumption of fried foods, including donuts. On the other
hand, the consumers are looking for the functional food that contains natural
resources. Also, the aim of this research was production of low-fat fictional of
doughnut. Fennel powder (0, 1.5 and 3 %) and Fenugreek gum (0, 0.25 and 0.5%)
were used in doughnut formula and total phenol, antioxidant, moisture, specific
volume, porosity, texture (after 2 hours and 3 days) and sensory properties were
examined. The result showed Fennel powder increased total phenol and
antioxidant of doughnut. Fenugreek gum was more effective to protect of moisture
during 3 days. The samples containing 0.25 gum were the lowest firmness and the
highest specific volume, porosity and L*. The samples containing 0.25 and 0.50
gum had the same texture after 3 days. These samples were more softness than
control. The finding showed the samples containing more than 0.25 % gum had the
lowest a” value. Finally the sample containing 1.5 % Fennel powder and 0.25%
Fenugreek gum and the sample containing 3 % Fennel powder and 0.25%
Fenugreek gum had the highest overall acceptability.
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