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Table 1 Independent variables and their
applied levels for optimizing infrea red drying
of mint leaves

Variables level

Independent variables

-1 0 +1
Drying temperature ("C) 40 50 60
Drying time (minute) 52 176 300
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Fig 1 3D surface, contour plot and one factor effect of the simultaneous effect of different drying temperature
and drying time on water loss (moisture content) of infrared dried mint leaves
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Fig 2 3D surface, contour plot and one factor effect of the simultaneous effect of different drying temperature
and drying time on total phenoloic compounds of infrared dried mint leaves
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Fig 3 3D surface, contour plot and one factor effect of the simultaneous effect of different drying temperature
and drying time on DPPH radical scavenging activity of infrared dried mint leaves
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Fig 5 3D surface, contour plot and one factor effect of the simultaneous effect of different drying temperature
and drying time on Ferric reducing ability of plasma (FRAP) of infrared dried mint leaves
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Table 2 Central composite design, Actual levels of independent variables and different quality
attributes (response) of infrared dried mint leaves

Independent variables

Actual dependent variable (Response)

Drvin Drvin Total Total
Treatment yme CTyng water phenolic DPPH antioxidant FRAP
Temperature Time (X,) o o .
number (X)) (OC) (minute) loss (%) compounds (%) Capacity (ppm/g)
! (mg/g) (g/100g)
1 50 300 82.23 8.46 91.63 4.28 21.86
2 50 52 60.33 0.76 92.11 5.19 24.86
3 50 176 84.58 14.74 90.98 3.95 20.83
4 60 176 87.30 14.35 88.48 3.80 20.67
5 60 300 64.84 3.82 90.65 5.02 18.28
6 50 176 85.40 12.44 89.68 4.42 20.45
7 40 176 84.36 8.85 85.11 4.59 22.24
8 60 52 84.49 12.15 90.65 4.97 16.81
9 50 176 84.76 11.14 87.88 4.66 19.83
10 40 52 84.54 10.71 91.78 4.74 19.63
11 40 300 84.66 6.88 89.35 4.13 21.09
12 50 176 86.99 13.97 88.70 3.54 20.51
13 50 176 75.47 10.24 90.14 4.86 16.11
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Fig 6 The optimum conditions and desirability graph for infrared drying process of mint leaves
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In this study, the effect of infrared drying process condition (drying
temperature and time) on weight loss, total phenolic compounds and
antioxidant properties of mint leaf was investigated and optimized by
response surface methodology. The results showed that with increasing drying
temperature, the weight loss of mint samples decreased, but with increasing
drying time up to 176 minutes, the weight loss of the samples increased and
then decreased. Drying time had a greater effect on weight loss changes in
samples compared to drying temperature. The trend of changes in total
phenolic compounds of samples with drying time was similar to the weight
loss of samples, but with increasing drying temperature, the amount of total
phenolic compounds of samples increased. The DPPH radical scavenging
ability of the samples decreased with increasing drying time (up to 238
minutes) and then increased with increasing drying time. The results showed
that applying drying temperatures up to 55°C increased DPPH radical
scavenging ability of samples but applying higher drying temperatures led to a
decrease in DPPH radical inhibition ability of the samples. Increasing the
drying temperature increased the total antioxidant capacity and reduced the
ferric reducing activity of the samples. Also, increasing the infrared drying
time led to a decrease in the total antioxidant capacity of the samples. The
best conditions for infrared drying of mint leaves are using drying temprature
of 56.58 °C for 52 minutes and by applying the optimal conditions, the
amount of weight loss (moisture loss), total phenolic compounds, and DPPH
inhibition percentage of produced dry mint were 76.62%, 8.722 mg/gram of
dry weight, 91.97% respectively and the desirability of this optimal condition
was 0.727.
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