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Abstract

Drying is an extensively used method of preservation in that it minimizes post-harvest damage and
extends storage life of horticultural products. Dragon fruit (Hylocereus undatus) is identified as one of
the tropical fruits with high antioxidant, betalains, and vitamin C values that receive global attention;
nonetheless, its water content (>85%) makes it a perishable commaodity. In this research, drying Kinetics
for dragon fruit pieces were explored experimentally in a household-scaled microwave oven at three
power levels (200, 400 and 600 W). Moisture ratio (MR), Drying rate (DR), were evaluated. Various
mathematical and drying models were used to explain the Kinetic data. It has been observed that instead
of other drying technique microwave drying is the highly efficient technique to process in dragon fruit
utilization.
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1. Introduction

Drying is the technique to preserve various agricultural products to enhance their storage life in that
technique they use the principal of heat and mass transfer at a time to increase the performance of
moisture removal rate that inhibits microbial growth and enzymatic activity there by maintaining
product stability during storage [1]. Among various dying methods microwave dying has earned
significant concentration to its high performance sorter processing time and potential to retain product
standard [2]. Microwave drying operates by subjecting the product to electromagnetic waves, typically
at a frequency of 2.45 G Hz, which cause dipolar rotation and ionic conduction in water molecules. This
results in the combination of internal heating and moisture evaporation from the surface of the product

[3].

Expect traditional drying methods which lay on surface heat conduction microwave dying provides
volumetric heating leading to faster drying rate and reduced thermal damage [4].Dragon fruit was a
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tropical and subtropical fruit valued for its special appearance different colour and rich nutritional value.
It contains significant amounts of vitamins (Thiamine, riboflavin, niacin) minerals (calcium,
Phosphorus, iron) and bioactive compounds such as polyphenols, and anthocyanin’s which contribute to
its antioxidant properties [5]. Whenever its moisture content is very high up to 85% makes its highly
perishable and necessitating efficient drying methods to preserve and prevent their quality [6]. Various
studies have explored the application of microwave drying of pitaya fruit. Altay [7] investigated the
drying kinetics of pitaya fruit at variable microwave power levels (350-700 W) and reported that higher
power levels significantly increased the effective moisture diffusivity (5.93x107® to 1.16x1077 m?/s) and
improved powder flow ability. Cetin.et.al [8] studied the effects of various pre-treatment such as
ultrasound gum Arabic and sucrose before microwave drying at 300 W.

2. Materials and Methods

Figure 1: Microwave drying setup

Fig shows the diagram of microwave set up (stove kraft limited, Karnataka India) located in the
laboratory of research center having power range up to 650W applied during the experiment
(Duygu et.al, 2012). In this digital oven having a facility for select the temperature range from 0°c
to 230° and set up the time limit for maximum 60 min. The microwave oven having a maximum
capacity of 9 liter having an inside dimension is 34.4 cm x 26.1 cm x 21.4 cm, with voltage supply
220-240 Volt (weikang Guo et.al, 2025). As compared to the traditional drying techniques vaccum
drying or microwave drying is best way for improved the moisture removal rate and food quality
also (Wang et al., 2013). In this process, water is removed from the pitaya fruit slices at ambient
Temperature which reduces unfavorable chemical properties in the dry product. This technique
helps to maintain quality parameter such as vitamins, flavors and colour in the dried products. The
pitaya fruit pieces treated in ascorbic acid before drying the microwave power level varies from
100 watt to 600 watt at the vacuum level (2-10 K Pa).[2]
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Sample preparation

Figure 2: Dragon fruit slices

For this experiment collect the sample of dragon fruit from the seloo market, wardha. The sample
is sorted and separate out carefully fresh and healthy dragon food samples will be selected and
peeling their outer cover and cut to uniform slices of wearing thicknesses 5 mm, 10 mm and
15 mm. These pieces will then be dried in a microwave oven under different temperature and
time combination. During each trial observation will be recorded for changes in weight colour and
moisture contain at fixed time interval. Based on the collected data important drying parameters
such as drying efficiency, moisture reduction rate, and quality characteristics will be analyzed.

Research Methodology

In this experimental study a microwave open with a rated power of 650 watt is used to investigate
the drying behaviors of dragon fruit. During all experiments the microwave power is kept constant
to maintain uniform heating conditions throughout the process. The first priority of this experiment
is analyses effects of different drying temperature and slice thickness for moisture removal rate
and drying efficiency of dragon fruit. [7] There are some distinct temperatures levels 50°c, 60°c,
70°, 80°, and 90°c are selected for the experiments. The reason for closing this temperature is
that the drying temperature must always be higher than the ambient temperature to ensure moisture
evaporation. The cleaned fruits are peeled and sliced into three different thickness 5 mm, 10 mm,
and 15 mm [4] using a stainless steel cutter to ensure uniformity. Each slice is weighted before
drying with the help of digital weighing balance with an accuracy of + 0.01 g. [11] the slices is
placed on a glass tray inside the microwave cavity with adequate spacing to ensure uniform
exposure to microwave radiation. After placing the samples in the microwave the drying process
begins and weight measurements are recorded every 30 minutes to monitor the drying
performance (Duygu et.al, 2012).

3. Mathematical Models for drying curves.

Thin layer mathematical modeling is important for studied the drying curves of dragon fruit. In this
experiment microwave drying data is valuated by using different equations of mathematical
models having shown in table (Gibson et.al. 2020) (Wang et.al 2007). [18]
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Table 1 Mathematical models used by various researchers

Sr. No. Model Name Model References

1 Lewis MR = exp (-kt) Wang et.al 2007
2 Page MR = exp (-ktn) Wang et.al 2007
3 Modified Page MR =exp (-kt) n Wang et.al 2007
4 Henderson and Pabis MR = a exp (-kt) Wang et.al 2007
5 Wang and singh MR = 1+ at + bt? Wang et.al 2007

4. Result and conclusion
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Figure 1: curve of weight difference vs time at different temperatures.

Fig shows that how to variation at occurs when we used different temperature for different drying

time the graph is continues increase from initial value to equilibrium state. As increase the
temperature variation in weight also occurs it clearly shows in figure.
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Figure 2: curve of moisture content (wb %) vs time at different temperature
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The graph shows that moisture content is increases with the temperature higher drying temperature
shows the higher moisture content value and its improve the removal of moisture content from
fruit within the drying period.
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Figure 3: curve of moisture content (db %) vs time at different temperature

This graph shows that the moisture content in dry basis is increase with the increasing of drying
temperature for a particular drying period and it give result in the removal of moisture rate .

5. Conclusion

The graph shows that the difference in weight increases frequently with respect to time for all
temperatures, with higher temperature causing a faster and rapid change. At lower Temperatures
50°, 60°c the rate of change is moderate, while at higher temperature 80°c, 90°c the difference in
weight rises neatly and reaches equilibrium more rapidly. Beyond around 2800 seconds all curves
tend to level off, indicating saturation or equilibrium overall the results confirm that the
process is strongly temperature dependent with higher temperatures accelerating the rate of
weight change.
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