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Abstract. The effect of drying temperature on qualities of dehydrated thyme was evaluated. The 
moisture content and water activity of the thyme decreased with the drying time and drying 
temperature. The chlorophyll content was enhanced when the drying temperature was decreased. 
Hence, a lower drying temperature benefited to hold the quality of dehydrated thyme. 

Introduction 

Thyme (Thymus vulgaris L.) belongs to the Lamiaceae family and consists of about 215 species 
spread worldwide [1]. The Mediterranean region is considered as the center of origin of that genus 
[2]. Fresh leave and flowers of thyme can be used as aroma additive in food, pharmaceuticals and 
cosmetics [3]. 

Thyme is perishable due to its high moisture content (65%~68%), thereby requiring the use of 
preservation methods for its further use [4]. Hot air drying is one of the traditional food preservation 
method for most high moisture materials. Dehydration extends product shelf life, minimizes 
packaging requirements and reduces shipping weights [4, 5]. The dehydration increases the shelf 
life by slowing microorganisms growth and preventing certain biochemical reactions that might 
alter the organoleptic characteristics [5, 6]. Thyme has a pleasant smell and taste due to its essential 
oil [7]. Therefore, the thyme was dehydrated at a different temperature (45~85 oC). The qualities of 
the dehydrated thyme were compared. 

Material and Methods 

Dehydration of thyme. Thyme was picked from our Tongzhou farm (Tongzhou District Beijing, 
2014). The fresh leaf of the thyme was stored at 4 oC before use. The thyme was washed by the tap 
water at 4 oC to remove the soil and some inclusion. The washed thyme was heated at 45, 55, 65, 75, 
and 85 oC in a air-circulated oven respectively. The moisture content of 7 % was the termination for 
each treatment. During each treatment, about 7 samples were picked up for the quality 
determination. The fresh thyme was designated as the control. 
Determination of chlorophyll by spectrophotometry. To measure the chlorophyll content, 20 ml 
of 80 % acetone was added to 5 g of each sample and mixed with a homogenizer (IKA T10 Basic, 
Werke GmbH & Co. KG, Staufen, Germany) for 1 min at a high speed, then centrifuged at 8,000 
rpm for 5 min at 4 °C, and then filtered through Whatman No. 1 filter papers. The volume was 
adjusted to 25 mL and the absorbance values were measured at 663 and 645 nm by a 
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spectrophotometer (UV-1800, Shimadzu Corporation, Kyoto, Japan). The chlorophyll content of the 
sample was calculated followed by Equation 1. 

1000
)02.82.20( 663645 DAAlChlorophyl ××+×=   (1) 

 where chlorophyll content is mg/g fresh weight; A645 and A663 are the absorbance at 645 nm and 
663 nm, respectively; D is the dilution factor of the sample. 
Moisture content determination. The moisture content of the sample was measured by heating at 
105 oC until a constant weight was reached. The moisture content was the percentage of the weight 
loss in the total weight. 
Water activity determination. The water activity of the sample was measured by a Aqua LAB 
4TE (Decagon Devices, USA). The Aqua LAB 4TE was calibrated by the water activity standard 
solution of 1.0, 0.75 and 0.5 respectively before measurement. The sample was powdered and was 
covered on the sample plate. The data was recorded when the result was constant.  
Statistical Analysis. Analysis of variance (ANOVA) was used to compare mean differences of the 
results. If the differences in mean existed, multiple comparisons were performed using Duncan’s 
Multiple Range Test. All analysis was conducted using SPSS for Window Version 19. All 
experiments were done in triplicates or more. 

Results and Discussion 

Effect of dehydration on moisture content of thyme. The effect of dehydration on the moisture 
content of the thyme is shown in Figure 1.The moisture content decreased with the drying time. 
The drying processing was able to be divided into 3 stages. Firstly, the moisture content decreased 
slowly, and then decreased quickly. Finally, the moisture content reached to a constant level of 
2%~7%. The drying time was depended on the drying temperature. A higher drying temperature 
reduced the drying time. For instants, the drying temperature of 45 oC cost 260 min to reach the 
moisture content of 7 %, while drying temperature of 95 oC only cost 65 min. Similar results also 
presented in the dehydration of cabbage [8], carrot [9], and mint [10]. 
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Figure 1 Effect of dehydration on moisture content of thyme 

Effect of dehydration on water activity of thyme. Water activity is an important consideration for 
the sensory properties and safety of foods, which is defined as the vapor pressure of a liquid divided 
by that of pure water at the same temperature [11]. Nearly no microorganisms survive when the 
water activity is below 0.60, and the growth of the most bacteria, yeast, and fungi is inhibited when 
the water activity is below 0.85 [12]. The effect of dehydration on the water activity of thyme is 
shown in Figure 2. The water activity was reduced with the drying time. Meanwhile, a higher 
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drying temperature accelerated the decrease of the water activity. Firstly, the water activity 
decreased slowly to about 0.9, and then decreased quickly to about 0.4. Remarkably, the water 
activity of 0.60 has been regard as a better criterion of the dehydrated cabbage [8]. Based on the 
Figure 1 and Figure 2, the water activity of 0.60 of the dehydrated thyme was achieved early than 
the moisture content of 7 % for each drying temperature. Hence, the moisture content of 7 % 
guaranteed the safety of the dehydrated thyme. 
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Figure 2 Effect of dehydration on water activity of thyme 

Effect of dehydration on chlorophyll content of thyme. Chlorophylls are susceptible to physical, 
chemical or enzymatic degradation reactions [13]. The simultaneous actions of enzymes, oxygen, 
light and heat lead to the conversation from chlorophyll → pheophytin → pheophorbide. The rapid 
conversion of chlorophyll to pheophytin suggests rapid acidic removal of Mg2+ upon addition of 
dressing, whereas the rather slow conversion of pheophytin to pheophorbide suggests an enzymatic 
reaction that is mediated chlorophyllase [14]. The effect of drying temperature on the chlorophyll 
content of thyme is shown in Figure 3. The chlorophyll content decreased with the drying time. 
Meanwhile, a higher temperature accelerated the degradation of the chlorophyll in the thyme. The 
chlorophyll degradation of cabbages [15] and spinach [16] has been proved to follow the 
first-order-kinetics reaction. The degradation rate was highly exponential with temperature, thereby 
the degradation rate at a low temperature was much lower than that at a high temperature. A lower 
temperature was more effective to hold the chlorophyll content of the thyme. 
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Figure 3 Effect of dehydration on chlorophyll content of thyme 
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Conclusions 

The moisture content and water activity of the thyme decreased with the drying time and drying 
temperature. The chlorophyll content was enhanced when the drying temperature was low. Hence, a 
lower drying temperature was better to hold the quality of thyme. 
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