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Table 1- Variance analysis of the effect of temperature and drying method on mint drying time

Sy e Silaey  Olupwggme OlupSbe
Source of variations DF Sum of squares Mean squares
Fsas 1 10522.168 10522.168 255945
Dryer
> 2 47123.007 23561.503 573118
Temperature
S SS X Lo 2 3125.387 1562.693 38011.5™
Temperature x Dryer
s 12 0.49333 0.04111
Error
S 17 60771.057
Total

10 bl gans )3 Joime BT
** show significant difference at 1% level of probability

oSSt 3 L Jlie S a3y o5 2 Jgo
Table 2- Cutting result of the interaction of temperature in dryer

S pds be Silaey  Olupggme OlupSbe
Source of variations DF Sum of squares Mean squares

30(°C) sles .

1 10880 10880 264650

Temperature 30 (°C)

40(°C) st 1 18375 1837.5 44695.9™
Temperature 40 (°C)

S0(°C) st 1 930.015 930.015 22622

Temperature 50 (°C)

10 o gabol s 3 s gime SMST
** show significant difference at 1% level of probability
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Table 3- Variance analysis of the effect of drying temperature on colour indexchanges of mint

Syt @ilho @jlazyy Oluse pgome Olupe (ke
Source of variations DF Sum of squares Mean squares
s 1 46.34 46.34 65.99”
Dryer
> 2 20.366 10.183 145"
Temperature
FSs X s 2 7.607 3.803 5,42
Temperature x Dryer
%%
12 8.4263 0.7021
Error
F 17 82.74
Total

Josine BME] 3gvs pac NS LU Jlozs] s )3 )b ne BT
** and ns shows significant difference at 1% level of probability, and non significant, respectively

Changes of colour index
=N SR =)

Solar

Vacuum

Drying method

S5y Slyis jadls p 00,5 Kid 39, Bl pxSibe dunlie -4 JSKW0
Fig. 4. Mean comparison of the effect of drying method on changes of colour index
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Introduction

Mint (Mentha spicata L.) cbelongs to the Lamiaceae family, is an herbaceous, perennial, aromatic and
medicinal plant that cultivated for its essential oils and spices. Since the essential oil is extracted from dried
plant, choosing the appropriate drying method is essential for gaining high quality essential oil.VVacuum drying
technology is an alternative to conventional drying methods and reported by many authors as an efficient method
for improving the drying quality especially color characteristics. On the other side, solar dryers are also useful
for saving time and energy. In this study the effect of two method of dryings including vacuum-infrared versus
solar at three different conventional temperatures (30, 40 and 50°C) on mint plant is evaluated while factorial
experiment with randomized complete block is applied. Drying time as well as color characteristics
areconsidered for evaluation of each method of drying.

Materials and Methods

Factorial experiment with randomized complete block was applied in order to evaluate the effect
of drying methods (vacuum-infrared versus solar) and temperature (30, 40 and 50°C) on drying time
and color characteristics of mint. The initially moisture content of mint leaves measured according to
the standard ASABE S358.2 during 24 hours inside an oven at 104 °C. Drying the samples continued
until the moisture content (which real time measured) reached to 10% wet basis. The components of
a vacuum dryer consisted of a cylindrical vacuum chamber (0.335 m®) and a vacuum pump (piston
version). The temperature of the chamber was controlled using three infrared bulbs using on-off
controller. Temperature and weight of the products registered real time using a data acquisition
system. The components of a solar dryer were consisting of a solar collector and a temperature
control system which was turning the exhaust fan on and off in order to maintain the specific
temperature. A date acquisition system was applied to register and monitoring product weight real
time. For imaging of dried samples, a semi-professional digital cameras Fujifilm Fine Pix
HS55model Barzvlvshn 921000 pixel was applied. Dry samples were used to determine the RGB
color model that consists of three whole red (Red), green (Green) and blue (blue) light intensity 0 to
255 (in this case, zero for black and 255 for white pixels) Finally, the average of RGB changes color
index were calculated as the mean change color of samples during the drying.

Results and Discussion

The results showed that drying time of solar dryer is more than vacuum-infrared (averaged: 201 versus 153
minutes). For two methods of drying, increasing temperature, made reduction in drying time. The maximum
drying time registered 237 minutes for solar method which was set to 30°C and minimum drying time was
registered 112 minutes relating to vacuum —infrared which was set to 50°C. Color evaluation showed that the
effect of drying method on the changes of colour index (before and after drying) is reasonable. Vacuumed-
infrared dryer case with 8.75% color change was showed to be much efficient than solar dryer with 11.96%
change. Analysis of variance was performed due to the drying temperature index mint color changes and results
showed the reasonable difference. The highest and lowest color change related to the temperature of 50°C
(11.767%) and 30°C (9.197%) respectively.
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Conclusions

Drying method as well as applying temperature showed rescannable effects on daring time and color quality
of mint. The vacuum-infrared method reduces drying time for all temperature treatments considered in this
study. Beside this, using vacuum-infrared showed minimum changes on color characteristic and can be say more
efficient in aspect of color quality especially at its lowest applicable temperature (30°C). Increasing temperature
causes the samples to be more darken for both drying methods. This phenomena may be related to replacement
of magnesium by hydrogen inside the chlorophyll and then causing the chlorophyll to be destroyed.
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