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Abstract— In this work, open-air sun drying of 

thyme (Thymus Vulgaris) and mint (Mentha 

Spicata)leaves was investigated. A falling rate period 

was occurred in drying thyme and mint leaves, start-

ing from the initial moisture content (%73.80 for 

thyme and %84.70 for mint) to the final moisture 

content (%7.6 for thyme and %4.85 for mint). Dry-

ing times were obtained as 440 for thyme and 420 

minutes for mint. L values of fresh and dried herbs 

were respectively found as 40.25 and 35.70 for thyme 

and as 44.01 and 33.08 for mint. The effective diffu-

sivities were determined as 2.2571*10
-10

 m
2
s

-1 
for 

thyme and as 1.2768*10
-10

 m
2
s

-1
 for mint.  
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I. INTRODUCTION 

Thyme (Thymus Vulgaris) and mint (Mentha Spicata), 

two of the important members of Lamiaceae family, are 

native to Europe, Africa, Asia and North America.  

They are most widely used as medicinal and aromatic 

plants of increasing importance in horticulture and eco-

nomics (Alçiçek, 2011; Bimakr et al., 2011; Doymaz, 

2006; Gumus, 2010; Kumar et al., 2011; Safaei-Ghomi 

et al., 2009; Oh et al., 2008). Thyme and mint are wide-

ly used in folk medicine for the treatment of a variety of 

diseases including gastroenteric and bronchopulmonary 

disorders, anthelmintic, antispasmodic, carminative, 

sedative, diaphoretic (El-Nekeety et al., 2011; Saleem et 

al., 2000). The high antioxidant and antimicrobial activ-

ities of thyme and mint have also attracted numerous re-

searchers (Brandstetter et al., 2009; Emiroğlu et al., 

2010; Kanatt et al., 2007; Koşar et al., 2005; Lacroix et 

al., 1997; Lee et al., 2005; Rasooli et al., 2006; 

Solomakos et al., 2008a, 2008b). Their essential oils 

and extracts are widely used in pharmaceutical, cosmet-

ic and perfume industry, and for flavouring and preser-

vation of several food products (Balladin and Headley, 

1999; Doymaz, 2006; Safaei-Ghomi et al., 2009; Telci 

et al., 2010). Their essential oils containing high amount 

of thymol and carvacrol were reported to possess the 

high antiseptic and antifungal properties (Ložienė et al., 

2007; Oh et al., 2008). 

Drying is an ancient process used to preserve food 

and extend the shelf life of food. Drying not only affects 

water content of the plants but also inhibits microorgan-

ism growth and prevents degradation because of bio-

chemical reactions. Open-air sun drying is the most 

common method of crop drying in developing countries. 

Despite several disadvantages, open-air sun drying is 

still used in many places throughout the world where 

plenty of solar radiation is available. Although some 

volatile compounds evaporate during sun drying, the 

decrease in volatiles can be minimized when drying air 

temperature is 50°C or below (Akpinar, 2010; Janjai et 

al., 2008; Usai et al., 2011). 

 There has been much research on the drying kinetics 

of various agricultural products, such as apricot (Igual et 

al., 2012), bean (Hii et al., 2009), ber (Kingsly, 2007), 

fig (Doymaz, 2005), grape (Fadhel et al., 2005), grape 

leather (Maskan et al., 2002), gundelia (Evin, 2012), 

pepper  (Tunde-Akintunde, 2011; Kooli et al., 2007), 

red chili (Banout et al., 2011), rosemary (Arslan and 

Özcan, 2008).  

 The aim of this study is to investigate the effect of 

drying time on moisture content and drying rate of 

thyme and mint leaves collected from Thrace region of 

Greece, to calculate the effective moisture diffusivity, to 

compare the experimental data obtained in open-air sun 

drying with that in solar and cabinet dryers, to consider 

the suitability of Thrace region of Greece for open-air 

sun drying in July.  

II. MATERIALS and METHODS 

A. Material  

Fresh thyme (Thymus Vulgaris) and mint (Mentha 

Spicata) were collected from Thrace region of Greece 

and kept at 4°C prior to experiments. Samples were pro-

cessed after one hour waiting time at ambient conditions 

to bring the samples to ambient temperature. Dry matter 

and moisture contents of the fresh samples were deter-

mined prior to drying experiments. Solar drying exper-

iments were carried out during July 2011 (09.00 AM- 

18.00 PM) in Greece.  

B. Drying Process 

27.38 g thyme and 26.83 g mint were used for the dry-

ing experiments. Two wire mesh trays of 0.4*0.25 m
2
 

size were used on which to place the thyme and mint 

leaves. The leaves placed in a sieve tray were put on a 

portable digital balance (Alfais, I2000-1) to determine 

the weight loss by time and exposed to the sun. Four of 

samples were dried in an oven (Heraus, FT420) at 

105°C for 24 h due to determine the initial moisture 

content (AOAC, 1990). Before drying, dry matter and 

moisture contents were specified for the samples.  

C. Color Measurements 

Color is one of the most important quality criteria for 

food. An unfavorable color change of food can decrease 

its quality level and market opportunity. Color meas-

urements of fresh and dried leaves were done with Mi-


