Effect of Microwave Treatment on Physicochemical Characteristics
and Efficiency of Sour Cherry Drying Process

Introduction

Sour cherries (Prunus cerasus L.) are relatively diverse and broadly distributed around
the world, being found in Asia, Europe, and North America. Sour cherries have unique
anthocyanin content, and they are rich in phenolic compounds. The fruits are generally
used for processing purposes, such as for juice and jam. The fruits of sour cherries can
also be frozen and dried. One of the best methods for the preservation of agricultural
product is drying, which consists in removing water from the manufactured goods.
Dried sour cherries have a long shelf life and therefore may be a fine altekpative to fresh
fruit all year round. There are no reports on the effect of microwave pretreatment on the
hot air drying Kinetics of sour cherries in the literature. Hence, the purpose of this study
was to estimate the impacts of microwave pretreatment om,the total phendl, rying time,
mass transfer kinetic, effective moisture diffusivity, total color difference index,
shrinkage and rehydration of sour cherry. In addition,the maistureiratio changes of sour
cherry during drying were modeled.

Material and methods \

Sour cherries were purchased from the market at Bahar, Hamedan Province, Iran. The
average diameter of fresh sour chergiesawas 1,6 cmnIn this study, the water content of
fresh and dried sour cherries was calculated usiag ameven at 103°C for 5 h (Shimaz,
Iran). In this research, the effect of microwavestime on the drying time, effective
moisture diffusivity coefficient and rehydration®f sour eherries were investigated and
drying Kinetics were modeled. To apply the micrewave “pretreatment on the sour
cherries, a microwave oven, (Gplus, Model; GMW-M425S.M1S00, Goldiran Industries
Co., Iran) was used,under atmospherie,_pressure. In this work, the influence of the
microwave pretreatment time,at five levels,of 0, 30, 60, 90, and 120 s (power=220W)
on the cherries'was examined. After leaving the treated sour cherries from microwave
device, the samples in thin laygfs were placed in the hot-air dryer (with a temperature of
70°C). The, dehydration.KigeticS of sour cherries has been explained using 7 simplified
drying equatiens. Fiek's seeond law of diffusion using spherical coordinates was used to
calculate the moisture diffusivity of sour cherries at various hot-air drying conditions.
The rehydration test'was conducted with a water bath (R.J42, Pars Azma Co. , Iran).
Dried sour cherries\were weighed and immersed for 30 min in distillated water in a 250
ml glass beaker at 50°C.

Results and discussion

The results showed“that microwave treatment led to an increase in moisture removal
rate from the sour cherries, an increase in the effective moisture diffusivity coefficient,
and, consequently, a decrease in drying time. By increasing the microwave time from 0
to 12 s, the average drying time of sour cherries in the hot-air dryer was decreased from
370 min to 250 min (p<0.05). The average effective moisture diffusivity coefficient
calculated for the samples placed in the hot-air dryer was 4.25x101° m?/s. Increasing
the microwave time from 0 to 120 s increased the average effective moisture diffusivity
coefficient by 85%. The maximum amount of phenol was related to the sample treated
with microwave for 90 seconds. Microwave treatment time had no significant effect on
the rehydration of dried sour cherries.

Conclusion



Kinetic modeling of weight changes of sour cherries during drying was carried out
using models in the sources, followed the Page model was selected as the best model to
predict moisture ratio changes under the selected experimental conditions. The mean
values of sum of squares due to error, root mean square error, and r for all samples
ranged from 0.001 to 0.007, 0.005 to 0.017, and 0.997 to 0.999, respectively. Generally,
120 s pre-treatment by microwave is the best condition for drying sour cherries.

Keywords: Drying, Effective moisture diffusivity coefficient, Shrinkage, Total phenol.
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1- Effective moisture diffusivity coefficient (De)
2- Spherical coordinate
3- Fick's second law of diffusion
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1- Universal 320R, Hettich, Germany
2- Folin-Ciocalteu's phenol reagent
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Table 1- Impact of microwave pretreatment on the drying time of sour cherry
Microwave time Drying time (min)

999,50k ploj (4833 (2,5 s o
0s 370.0+7.07 2
30s 345.0+12.25°
60s 320.0+7.07 ¢
90's 300.0+12.25 ¢
120s 250.0+7.07 ¢

Different letters above the values indicate significant difference (p<0.05)

1- Rehydration ratio (RR)
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Figure 1- Impact of microwave pretreatment on the moisture content of sour cherry during drying process

N\

Cogb 950 S945 2 9299,k i1 -
oalizul )38 5l a0l B 4 (Bl cawd g oliE SV game 0,8 SitS b olbid) > @l 5l ik oM tals
Sgise bas &y Jgames | Cagho) 3535 l33l argie il 3505 Slalisl sl 4y i1 soite ool (sl g299)Sls
SIY Jgas 5o (5 Pourhaji et al., 2018; Mohammadpour Miret alg, 2020Kouchakzadeh and Shafeei, 2010)
ol 03h IS £ slon (SSiS o Kis b NP 5o 35 capd 1 sgssele b (a3l oloj
&S ol Bl ) Cuglo e 3985 Cupd agrggySolo Jlacl 5ot S dinde Jgax ol 53 &5 pgboplon
99,5k slod (loj I3l L culond Jsass (0 St oy il 4t )3 g gl jl gl 98 @ pmd 4 i
Sygods Bpen SSuis oy S [Bclagdl oy cosby 880 348 oo 45T 00,5 saalie @il VWe 4 Hao |
Jele Hless i 31 (Doymaz, 2007) ey 93 Y p<+/+0) Blyislssl O/AYXN - m?/s &, ¥/V&xV - m?/s 3l gl sne
Pl Ul casby 5o 398 oy Biaosy Bl 3 oy |y 228 Oopeots U ad StS o LB Sl !

\ el 03,5 5135V YXN T MES B ¥/VAXY T MPS s3gaxe
N

JUITEGsh ;) 550 S8 cup o> 31 299,500 Jlowi g 36 =Y Jgo
Table 2- Impactiof Micrewave pretreatment on the effective moisture diffusivity coefficient of sour cherry

o

Microwave time moisture diffusivity coefficient (m?%s)
299,50k ob; (M2/8) Cagb oo 39 cu ps
0s 3.16x1010+1.12x101t d
30s 3.59x1010+1.86x101t d
60s 4.08%x1010+1,79x10-11 ¢
90's 4.56%x1019+2.85x1011 b
120s 5.83x1010+1.89x101! 2

Different letters above the values indicate significant difference (p<0.05)
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Table 3- The constants and coefficients of the Page model to predict the moisture ratie parameter

Microwave time . 2
519955k olej k n SSE r RMSE
0s 0.0003 1.4050 0.0026 0.9989 0.0102

30s 0.0003 1.4123 0.0051 0.9980\  0.0143

60s 0.0003 1.4340 0:0029 09991 0.0108

90s 0.0004 1.3983 0.0026 0.9992 0.0091

120s 0.0003 1.4610 00029 %0.9993 0.0109

1- Sum of squares due to error (SSE); 2- Rogt mean square error (RMSE)
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Figure 5- Effect of microwave pretreatment on the shrinkage of dried sour cherry.
Different letters above the columns indicate a significant differences (p<0.05)
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