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Table 2- Variation analysis and predictive coefficients of values for antioxidant content, total phenol and flavonoids
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Fig. 2. Chart of response surface of carrot antioxidant content between A: microwave power and ohmic voltage B: microwave
power and time of ohmic process C: time of ohmic process and ohmic voltage.
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Fig. 3. Response surface charts of flavonoid content of carrot between A: microwave power and ohmic voltage B: microwave
power and time of ohmic process C: time of ohmic process and ohmic voltage.
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Fig. 4. Response surface charts of the total phenol content of carrots between A: microwave power and ohmic voltage B:
microwave power and time of ohmic process C: time of ohmic process and ohmic voltage.
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Table 3- Standard deviation values of antioxidants, flavonoids and total phenol: Ohmic pretreatment during drying process

Sl 5] PR Jb 2!
Antioxidant Flavonoid Phenol Run
3.705 0.365 0.085 1
2.31 3.685 0.75 2
211 4.62 0.085 3
0.285 2.425 0.58 4
1.395 12.75 2.17 5
2.4 0.575 0.55 6
3.88 4.545 0.925 7
3.46 4.625 1.3 8
0.41 2.61 0.895 9
1.115 8.41 1.71 10
0.99 2.625 1.435 11
3.395 0.81 0.89 12
5.025 1.345 0.01 13
2.16 6.105 0.48 14
1.33 6.77 0.32 15
12.64 5.01 0.195 16
0.315 5.85 0.205 17
3.085 5.17 0.23 18
0.11 2.47 0.22 19
34 4.45 0.74 20
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Fig. 6. Real and predicted values of antioxidants, flavonoids and total phenol: Ohmic pretreatment during drying process
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Table 4- Results of analysis of variance of the response surface method for antioxidants, flavonoids and total phenol
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Fig.7. Chart of response surface of carrot antioxidant, Flavonoids and total phenol content: Blanching pretreatment during
drying process
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Table 5- Standard deviation values of the antioxidants, total phenol and flavonoids contents: Blanching pretreatment during
drying process
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Fig. 9. Values predicted by the models: Blanching pretreatment during drying process
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Abstract

Evaluation of the effect of ohmic pretreatments and blanching (enzyme removal) on changes in the
biochemical properties of carrots was the purpose of this research in the drying process using the
response surface method. Sliced carrot samples were added and left at 3, 5, and 7 minutes and 40, 60,
and 80 volts. In the blanching pre-treatment, carrot samples were subjected to hot air from boiling
distilled water for 5, 10, and 15 minutes to complete the pre-treatment process. This study dried slices
of carrot samples at 360, 600, and 900 W using a microwave dryer. After drying, the amounts of
antioxidant, total phenol, and flavonoid contents were determined. Then the results were analyzed
using response surface methodology. The findings revealed that the high voltage and time in the ohmic
pretreatment, as well as the time in the blanching pretreatment, had the lowest decreasing antioxidant
content during the drying process. The lowest concentration of antioxidants was at the lowest voltage
and time. Increasing the microwave power reduced the content of antioxidants, and lower drying
powers had a higher antioxidant content in the dried samples. For the total phenol and flavonoid
content in the ohmic pretreatment, the time and voltage of the pretreatment decreased their content,
and increased power caused more total phenol and flavonoid content to be retained in the samples.
Also, based on the optimization performed, the best microwave power was 360, 40 V ohmic voltage,
and 3 minutes.

Keywords: Microwave Dryer, Biochemical Properties, Pre-treatment, Carrot, Response Surface Method.
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