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Fig 1 Installation of heating plates on the platform
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Table 1 Specifications of grape samples

Harvesting Time Brix Moisture (%) Acidity (%) pH Length (mm) Diameter (mm)
21™ September 20.50+0.14b  77.75+0.94a 0.96+0.01a  3.00£0.007a 12.89+2.10a  11.33£1.81a
12" October  24.70+0.10a  69.30+0.85b 0.54+£0.02b  3.29+0.01b  15.23+1.31b 12.75+0.77

Superscript lower letters (a—b) beside mean values in the same column show the difference (p<0.05).
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Table 2 Interaction of harvest time, drying and pretreatment methods on efficiency and drying time of

raisins

Raisin production Drying time

Harvesting Time Drying Methods Pre treatment efficiency (2/kg) (hr)
N . Alkaline 259° 2041
N traditional drying place Natural 260° 508P
21" September ) ) ) b .
drying place with Alkaline 272 67
control heating plates Natural 257° 120°
traditional drying place Alkaline 306: 468:
12™ October . . Natural 312 ! 10?
drying place with Alkaline 315° 84
control heating plates Natural a320° 216°
SEM 6.1 10.5

Superscript lower letters (a—f) beside mean values in the same column show the difference (p<0.05). SEM: Standard
Error Mean
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Table 3 Interaction of harvest time, drying methods and pretreatments on physicochemical properties of

raisins
. . . Pre . Moisture ~ Acidity

Harvesting Time  Drying Methods treatment Brix (%) (%) pH

ditional drvine ol Alkaline  77.00™ 15.52° 3.85° 227°

o tradifional drying PIaCe  \ural - 75.00° 1751 3.80°  2.50°

21" September ) ) ) b

drying place with ~ Alkaline  78.50° 15.83 3.80° 2.57*

control heating plates  Natural 78.55° 15.07° 3.76° 2.44"

wraditional drvine place Alkaline  77.50° 1597°  3.91° 1.30°

19" Octaber YIMEPHCE Nawral  76.00°  17.04 375 1.55°

drying place with  Alkaline  78.85 14.74°  3.88% 1.13¢

control heating plates  Natural 77.05° 15.64° 3.78¢ 1.44°

SEM 0.28 0.28 0.01 0.08
Superscript lower letters (a—f) beside mean values in the same column show the difference (p<0.05). SEM: Standard

Error Mean
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Table 4 Interaction of harvest time, drying methods and pretreatments on microbial properties of raisins

. Total . . . .
Harvesting . Lactic acid bacteria Coliform  Mold Yeast
Time Drying Methods - Pretreatment (nggg/g) (Logcfu/g) (Logcfu/g) (Logcfu/g) (Logcfu/g)
traditional drying  Alkaline 2.87° 2.81° 2.36° 2.05° 1.80°
place Natural 4.90° 1.25¢ 2.96" 2.37° 1.25¢
21™ September  drying place with ~ Alkaline ~ 2.27° 2.38° 2.04° 1.05¢ 0.95¢
controlheating a1 3.00¢ 2,58 233" 201 0.30°
plates
traditional drying ~ Alkaline 1.55% 1.98° 1.55° 0.85¢ 2.33°
place Natural 3.38° 2.46" 1.93¢ 1.25° 2.39°
12" October  drying place with ~ Alkaline ~ 0.55" 221° 0.82° 0.33" 1.15°
control heating -\ a1 1.95" 1.70¢ 1370 057 0.85¢
plates
SEM 0.06 0.09 0.11 0.09 0.06

Superscript lower letters (a—h) beside mean values in the same column show the difference (p<0.05). SEM: Standard
Error Mean
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Table 5 Interaction of treatments on sensory properties of raisins

Harvesting Time Drying Methods Pre Color  Flavor Texture
treatment
i . Alkaline ~ 4° 3° 4
- September traditional drying place Natural 3; 3 52 42
drying place with Alkaline 4 2.5 4
control heating plates ~ Natural 3.5° 3 4
traditional drying place Alkaline 52 4'5: 4:
12" October . . Natural 2 45 >
drying place with Alkaline 5° 5° 4°
control heating plates ~ Natural 3° 4.5° 5°
SEM 0.15 034 0.59

Superscript lower letters (a—f) beside mean values in the same column show the difference (p<0.05). SEM: Standard
Error Mean
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Table 6 Energy consumption in control heating plates for preparing (kg) of raisins in 2021
Harvesting retreatment Drying time  Electricity consumption Price kWh of
Time P (h) (KWh/kg) electricity (2500 R)

h Alkaline 68° 0.98° 2450°
217 September o ral 120° 1.63° 4075°
th Alkaline 84¢ 1.78° 4450°
127 October "\atural 216" 5.5° 13750°

Superscript lower letters (a—d) beside mean values in the same column show the difference (p<0.05).
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Raisin is one of the important export products in the agricultural sector,
but there are several challenges in increasing the quality of raisins and
their competition in foreign markets. The type of drying place and
environmental conditions can have a great impact on the quality of
raisins. In this study, the aim is to modify the traditional grape drying
place, using intelligent heating plates. The seedless grape was harvested
at two different times and prepared by two methods, natural (without
pretreatment) and treated with alkaline solution and dried in traditional
place with concrete floor and traditional place modified by control
heating plates. The results showed that the drying time of non-treated
raisins was 2.36 times of alkali-treated raisins and the drying time of
traditional place was about 4.75 times of modified place. Also, the total
count, coliform, molds and yeasts in the traditional drying place were
higher, but the number of lactic acid bacteria was less than the modified
method (P <0.05). In alkali-treated raisins, the total count, coliform and
mold were lower, but the number of lactic acid bacteria and yeasts was
higher than natural raisins (P <0.05). The results of sensory evaluation
also showed that the color score of samples with alkali-treated raisins
was significantly higher than other. The amount of energy consumed to
prepare one kg of raisins in 21" September and 12" October was 0.98
and 1.78 kWh, respectively, and for natural raisins, this amount was
1.63 and 5.5 kWh, respectively. According to the results obtained in this
study, it is possible to prepare raisins with high hygienic quality and
desirable sensory properties by harvesting grapes in a timely and drying
in the place with intelligent heating plates.
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