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Fig 1 Schematic view of the Lab-scale vacuum
frying system
(1 Vacuum frying chamber, 2 Carrier basket, 3
Thermometer, 4 Pressure relief valve, 5 Vacuum
pump, 6 Pressure gauge, 7 Electrical heater)
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TablelIndependent process variables and their values

(Code and related levels)

I 0 o) Math symbol Independent variables
25 15 20 X] (A) Time (mln)

135 125 115 X5 @) Temperature (°C)
340 300 260 X3 Pressure (mbar)
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Table 2 P-values resulting from analysis of variance (ANOVA) for studied characteristics

Studied
characteristics
Crispiness E?ft?; rgglcf 001:1?;11 ; Ascorbic acid Shrinkage l\é[;llstzlllrte Source
0.0006 0.0006 0.0011 0.0090 0.0055 0.0309 Model
0.0002 0.1196 0.0005 0.0658 0.0307 0.0134 ATime
0.0254 0.5899 0.0369 0.0094 0.0078 0.0305 BTemperature
0.9218 0.03 0.8203 0.0823 0.0112 0.3616 CPressure

Table 3 Effects of operating pressure at constant frying temperatures and frying times on studied

characteristics
Responses Varibles

Crispiness  Total color Asco_rblc Fat Shrinkage Moisture Time Temperature Pressure

N) difference Acid content (%) content (min) (°O) (mbar)
(mg/100mL) (%) (%)

3.53° 63.63% 3.99° 32.7° 67.14% 47.49* 15 115 260
3.48° 65.33° 3.87° 32.4° 65.33° 47.53* 15 115 300
3.41° 66.09° 3.84° 32.8° 63.78° 47.62° 15 115 340
2.99° 67.63% 3.38° 34.4° 71.53% 45.98* 20 125 260
2.63° 68.03° 3.25° 34.37 69.63° 45.74* 20 125 300
2.58° 69.79° 2.28° 34.2° 67.91° 45.08" 20 125 340
1.63° 69.64% 2.02° 35.17 73.81% 44.83* 25 135 260
1.55° 70.56" 2.19° 35.4° 72.11° 44.80* 25 135 300
1.50° 71.22° 2.28° 34.9° 71.62° 4473 25 135 340

Different letters indicate significant difference at P<0.05.
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Table 4Effects of frying temperature at constant operating pressures and frying times on studied

characteristics
Responses (Varibles)
.. . . . Moisture .
Crispiness  Total color  Total color  Ascorbic acid  Shrinkage Time  Pressure  Temperature

(N) difference  difference  (mg/100mL) (%) C"(‘(}/tsm (min)  (mbar) °C)
3.53° 63.63" 63.63" 3.99° 67.14° 47.49° 15 260 115
3.22° 63.83° 63.83° 3.45 68.22° 47.08° 15 260 125
2.87° 63.96" 63.96" 3.02° 69.69° 46.44° 15 260 135
2.82° 67.87° 67.87° 3.89° 69.01° 46.99° 20 300 115
2.63" 68.03* 68.03* 3.25 69.63° 45.74° 20 300 125
2.16° 68.47° 68.47° 2.95° 70.52¢ 45.09¢ 20 300 135
2.17° 70.87° 3.44° 34.1° 69.78" 46.03° 25 340 115
1.85° 71.09° 2.98° 34.5 70.84° 45.23° 25 340 125
1.50° 71.22° 2.28° 34.9° 71.62¢ 44.73¢ 25 340 135

Different letters indicate significant difference at P<0.05

Table 5 Effects of frying time at constant frying temperatures and operating pressures on studied

characteristics
Varibles Responses
Time Pressure Temperature Moisture Shrinkage Fat ASCOFblC Total color Crispiness
(min)  (mbar) °C) content ", " content Acid e e (N)
(%) (%) (mg/100mL)
15 260 115 47.49° 67.14° 32.7° 3.99° 63.63° 3.53°
20 260 115 46.25° 68.44° 33.1° 3.61° 64.25° 3.04°
25 260 115 45.98° 69.23° 33.5° 3.04° 64.46° 2.96°
15 300 125 46.21° 67.82° 33.3° 3.68° 67.95° 2.71%
20 300 125 45.74° 69.63° 34.3° 3.25° 68.03% 2.63°
25 300 125 44.98° 70.89° 34.9° 3.05° 68.22° 1.95°
15 340 135 45.98° 70.58° 33.7° 2.75% 70.92° 2.11°
20 340 135 45.05° 70.89° 34.2° 2.57° 71.07* 1.78°
25 340 135 44.73° 71.62° 34.9° 2.28% 71.22° 1.50°

Different letters indicate significant difference at P<(0.05
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ABSTRACT

ARTICLE INFO

Tomatoes are widely produced and consumed worldwide due to their high
nutritional value as well as unique sensory properties. The high perishability and
low shelf life of tomatoes necessitate the use of novel processing methods. In this
research, the possibility of using vacuum frying technology in the processing of
tomato slices, the effect of process variables (processing time, oil temperature
and pressure inside the chamber) on some quality characteristics of the final
product (moisture and fat content, shrinkage, ascorbic acid, color and texture
brittleness) as well as determining the optimal processing conditions in a vacuum
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lab-scale frying systemwith precise control of process conditions were
investigated. Initially, by performing pre-tests, the range of variables of the study
included frying temperature (115-135°C), pressure inside the chamber (260-340
mbar) and  process time  (15-25  minutes) was  determined.
The results of study showed that the process temperature has significant effects
(P<0.05) on the moisture content, shrinkage, fat content, ascorbic acid content
and texture brittleness, so that with increasing temperature, the moisture content
and ascorbic acid content decrease and shrinkage, fat content and tissue
brittleness increase. Processing time showed significant effects (P<0.05) on the
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conditions.

moisture content, shrinkage, fat content and texture brittleness, so that with
increasing process time, the moisture content decreased and shrinkage, the fat
content and texture brittleness, increased. Operating pressure had significant
effects only on shrinkage and total color change characteristics (P<0.05).
Increasing the operating pressure led to a reduction in shrinkage and an increase
in total color changes.Optimum vacuum frying conditions of tomato slices were a
temperature of 135°C, time of 21.92 minutes and pressure of 260 mbar, under
these conditionswere the moisture content, shrinkage, fat content, amount of
ascorbic acid, total color changesand the breaking force were45.93%, 70.54%,
34.64%, 2.92 mg/100 mL, 64.86 and 2.58N, respectively.
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