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ABSTRACT

This paper deals with drying kinetics of mint leaun an incubator. Experimental data for dryingnirfit
was obtained at four temperatures and two flow. rAt@ne-dimensional numerical model was developged t
estimate the moisture content of the mint leavest.nin order to validate the model, the experimemé&e
carried out at 35 °C, 45°C and 55°C so as to déterthe coefficient of diffusion of the mint leavis three
temperatures.
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INTRODUCTION

Mint was originally used as a medicinal herb teatrstomach ache and chest pains.
During the middle ages, powdered mint leaves wesegl wo whiten teeth. Mint tea is a strong
diuretic. Mint also aids digestion. In order to s®eve this seasonal plant, and make it
available to consumers during the whole year, demgoes specific technological treatments,
such as dryingl, 2, 3. Drying provides a very useful preservation. Galigra part of the
mint may be tied in small bundles and hung upherleaves and flowering tops spread on a
screen and dried in the shade. Drying is one obttlest methods of food preservation, and it
represents a very important aspect of food proegs3ihe main aim of drying products is to
allow longer periods of storage, minimise packagmeguirements and reduce shipping
weights[4]. Solar drying is the most common method used ésgwe agricultural products
in the world and also Morocco. However, it has sq@rablems related to the contamination
with dust, soil, sand particles and insects, andgoeieather dependent. Also, the required
drying time can be quite long. Therefore, the dgymmocess should be undertaken in closed
equipments to improve the quality of the final prot]5]

The aim of this work was to develop a dimeensional numerical model to estimate the
moisture content of the leaf of mint undergoingingyas function of time, the average
moisture content and the effective moisture cokdfficof diffusion of the leaf.



MATERIAL AND METHOD

Model development

The mathematical model is based on the diffusiomadlel. A three-dimensional model
is proposed to describe the drying of rectangwaf bf mint. The model is based on the
following assumptions:

- The moisture content is uniformly distributed thgbout the particle.
- The environmental conditions are constant.
The diffusion model is given by equation 1.
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This problem is no homogeneous because of the laoyrabnditions. It must be to divide
into two problems: a stationary problem of solutid(x)and a homogeneous problem of

solution X, (X 1).
The stationary solution is:
X (%) = X

The general solution of the problem is the sum loé fstationary solution and the
homogeneous solution:

That is to say :
X(x =X (x )+ X

The homogeneous solution is:
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But the mass is a total measurement on the satndes not depend on the position. The
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That is to say :
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Experimental procedure

An incubator was used to dry the leaf of mint asnghin the schematic setup (Fig. 1).
The leaf was placed in the incubator, hanging byra,which was attached to the bottom of
an electronic balance. The leaf was partially skeeldy a metal wall to avoid the effect of air
circulation. Mass loss was monitored continuoushe drying temperature was monitored by
two thermocouples, one near the sample and the aththe incubator chamber. Before
starting the drying, the leaf was weighed. The erpemtal results on mass loss were
collected until constant weight was obtained. Dgyconditions were maintained constant
throughout the runs. Mass loss during drying wasnaed.

Figure 1: Schematic setup
Legend: (1) - Incubator; (2) - Balance; (3) - wirgt) - sample; (5)-thermocouples

RESULTSAND DISCUSSION

The experiments were carried out at 35 °C, 45°C5&69€. The drying of the leaf of
mint was described by plotting the moisture contgrsus time, as shown in Figure 2. The
rate of moisture removal increased when the aiptature increased from 35 °C to 55°C.
The drying rate curve was calculated by numerid&tgintiation of the moisture content with
respect to time. Data were plotted against moistorgent, as shown in Figure 3. This curve
indicates that the drying occurs in the fallingergieriod, with no constant rate period. The
theoretical results were obtained by averagingl lealues. Figures 4, 5 and 6 show numerical
and experimental curves at 35 °C, 45°C and 55°pertively. The agreement between
experimental and predicted results is satisfactéiyure 7 shows the values of coefficient of
diffusion, the plot was found to be essentiallytaight line in the range of temperature



investigated. Table 1 shows values for the diffusioefficient for leaf of mint. The
coefficients of diffusion of dried simples of slgt 35 °C, 45 °C and 55 °C vary in the

range of 9.155 I¢to 3.288 1

d* mP.st.

Table 1: Values of coefficient of diffusion obtained foiimhleaf at different temperatures

Temperature (°C)

35
45
55

Coefficient of
diffusion (nf/s)
9.155 16*
9.326 106°
3.288 10*

Nomber of transfert

Biot
7
5
3

The values of D increased notably with increaserggerature. These values are comparable
with some others reported in the literat{#e7, 8, 9. The effective diffusivity of water vapor
within the shale and the mass coefficient of watgror from slab surface to the incubator had
to be assumed in the model. The diffusion coefficialue for the leaf of mint was calculed,
the mass transfer coefficient values assumed tuledé the Biot number at 35°C, 45°C and

55°C (Table 1).
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Figure 2 : Dimensionless moisture content curves
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Figure 3: Drying rate curves
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Figure 6: Theoretical and experimental dimensionless matstontent at 55°C
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Figure7: Influence of temperature on the coefficient ofubfon of mint leaf

CONCLUSION

The mathematical model developed enables predictidhe distribution of moisture
within rectangular leaf of mint undergoing dryingesults indicate that the predicted and
measured moisture content profiles agree satisthct@he coefficient of diffusion of the
mint leaf determined for the three temperaturestardesults are of the same order as those
found in the literature.
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