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ABSTRACT:

Various drying methods are employed to dry different agricultural products.
Each method has its own advantages and limitations. Choosing the right drying system
is thus important in the process of drying agricultural products. Care must be taken in
choosing the drying system. Study comparing traditional drying and other drying
methods for the reduction of the drying time and to a significant improvement of the
product quality in terms of color texture and taste. Reduces the possibilities, the
contamination by insects and microorganisms so that product is prevented.

An experimental study was performed to determine the drying characteristics of
vegetables (okra, Potato) using hot air dryer, solar dryer and open sun drying method.
For drying the test samples were dried in a laboratory scale hot air dryer, solar dryer at
a constant air velocity of 1 m/s and air temperature in the range of 40-90°C and open
air drying. Drying characteristics of okra and potato slices were investigated in a hot air
dryer for a temperature range 60 to 90°C at constant air velocity 1.0 m/s. Results
indicated that drying took place in the falling rate period. The sample dried analyses on

the basis of color, texture and taste as comparatively at different temperatures.

Keywords: - Drying, product quality, moisture content, mathematical model, hot air

dryer, solar dryer.

INTRODUCTION:

Drying of fruit and vegetables is one of the oldest forms of food
preservation method known to man and is the most important process to
preserve food since it has great effect on the quality of the dried
products. The major objective in drying agricultural products is the
reduction of the moisture content to a level, which allows safe storage
over an extended period. The removal of moisture prevents the growth

and reproduction of microorganisms which cause decay, and minimizes
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many of the moisture-mediated deteriorative reactions. It brings about
substantial reduction in weight and volume, minimizing packing, storage
and transportation costs and enables storability of the product under
ambient temperatures (Mujumdar, 1995). During drying many changes
take place; structural and physic-chemical modifications affect the final
product quality, and the quality aspects involved in dry conversation in
relation to the quality of fresh products and applied drying techniques.
Currently hot air drying is the most widely used method in post-harvest
technology of agricultural products. Using this method, a more uniform,
hygienic and attractively colored dried product can be produced rapidly.

Okra is a flowering plant, tropical perennial crop growing 3 to 6
feet tall. It is grown throughout the tropical and sub tropical countries.
According to FAO data for 2007, okra production all over the world was
about 5,941 million tones. The major producer countries include India,
Nigeria, Sudan, Pakistan, Iraq and Ghana. Okra can be consumed as a
fresh vegetable, cooked vegetable or an additive for soups, salads and
stews.

To study and compare the drying characteristics of okra and
potato slices using the open sun, solar dryer and hot air drying methods
and to fit the experimental data obtained to describe drying behavior of
agricultural products.

MATERIALS AND METHODS:

The slices were then weighed exactly 100 gms for each treatment.
These were kept for drying in three replications. The hot air drying was
carried by drying the samples at 40°C, 60°C and 90°C air temperatures
and a constant air velocity of 1 m/s. For sun drying the weighed okra
and potato slices were taken in paper plates and kept on the open floor
on the top of terrace. For solar drying the weighed okra and potato slices
were taken in paper plates and kept inside the solar dryer platform. The
hot air drying was carried out by keeping the weighed slices in steel

plates. Observations on physiological loss in weight and colour change in
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em sample were recorded at the particular interval of in sun drying 1
hrs, 1 hour in solar drying and 10-20 minutes for hot air drying. The
change in color of slices was observed for further analysis. The texture of
end produce was also tested by breaking the dried slices and the produce
was categorized into different grades. Temperature and relative humidity
in the open sun drying and solar drying was recorded throughout the
drying period using hygrothermometer.

The hot air drying experiments were conducted at 40, 60 and 90 °C
air temperatures and a constant air velocity of 1 m/s. In each
experiment, about 100 g of okra and potato samples were used. Moisture
losses of samples were recorded at 10 min intervals for first one hour
and 20 min subsequently thereafter for determination of drying curves.
The open sun and solar drying experiments were carried out during the
periods of February-March under the clean climatic conditions of
vidarbha. Each experiment started at 8:00 am and continued till 6:00
pm. To determine the moisture loss of drying samples during
experiments, okra and potato samples were taken out of the solar dryer
and weighed at various time intervals, ranging from 30 min at the
beginning of the drying to 1hr during the last stage of the process. The
moisture loss of samples was determined with the help of a digital
electronic balance having an accuracy of 0.01 g. These were again spread
in the dryer in the next morning and the drying process was continued
until no further changes in their mass were observed. Also, to compare
the performance of the solar dryer with that of open sun drying, both
samples were dried simultaneously under the same weather conditions.

Drying analysis:
Moisture Content:

The percentage moisture content was determined by using

following formula,

Mi — Md
Mc=—x100%
Mi
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Where, Miis the mass of sample before drying and Md is the mass
of sample after drying.
Drying Rate:
The drying rate of sample during drying period was determined as

follows,
_ Mi-Md
ot

Rd

Where, tis time interval of drying readings
Moisture Ratio:
The Moisture ratio of prawns was computed by using the initial

moisture content (IMC) and equilibrium moisture content (EMC)
_ M —Me
~ Mo — Me

where, MR is the dimensionless moisture ratio, M, Me and Mo

MR

are the moisture content at any time, the equilibrium moisture content
and the initial moisture content in kg respectively.
RESULT AND DISCUSSION:

The effect of different drying methods on drying time, color and
texture of the okra and potato slices were determined. The result shown
that there was a general decline in moisture content of the sample from
100 g to 15 g in all methods of drying. Time required for open sun drying
of okra was 23 hours and solar drying took 15 hours, where as hot air
drying was found to be quicker drying method. It took lesser time of about 470
minutes at 40°C air temperature.

Hot air drying of okra and potato the moisture content versus drying
time curves as affected by various air temperatures are shown in Fig. 1. The
samples of average initial moisture content of around 67 gm were dried to the
final moisture content of about 15.6 gm until no further changes in their mass
were observed. It is evident from these curves that the moisture content
decreases continuously with the drying time. As expected, the air temperature
had a significant effect on the moisture content of samples. Solar drying of okra

and potato Fig. 1 shows the variations of the ambient air temperature, relative
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humidity and solar radiation during the solar dryer and open sun drying of

okra and potato in the day.
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Fig. 1: Drying curve of different drying techniques of dried okra and potato slices.
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Fig. 2: Drying rate of different drying techniques on

respective moisture content of dried okra and potato slices.

This clearly indicates that the drying rate in the solar drying would

be higher than open sun drying. Fig. 1 suggests drying curves for okra

dried by solar dryer and open sun drying methods. Whereas the drying is

smooth and controlled by temperature variation using hot air dryer.

Drying rate goes on decreasing with decrease in moisture content as

shown in Fig. 2. And it appears to be smooth and controlled in hot air

dryer than in open sun and solar dryer.
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CONCLUSION:

The three drying methods used greatly affected the drying
characteristics okra and potato. The solar dryer was found to be more
efficient than the open sun drying. In addition, the samples of solar dryer
were completely protected from insects, birds, rain and dusts. The
commonly consumed okra was dried under conventional drying, sun
drying and open sun drying. The drying characteristic and time required
for drying of okra and potato was studied and final dry weight of the okra
slices were estimated. It was found that okra and potato samples, dried
by hot air drying were reported to take minimum time for drying with
maximum removal of moisture. The initial first hour of hot air drying and
sun drying and initial 6 hours under open sun drying resulted in
maximum removal of moisture from okra and potato. The okra and
potato slices dried in hot air dryer at 40°C gives better results in
maintaining better appearance, colour and texture.
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