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Table 1- The effect of microwave condensing methods and atmospheric heating method on the inhibitory power
of condensed turnip juice

Time (min) Time (min) Time (min)
Inhibitory Atmospheric Inhibitory Microwave Inhibitory Microwave
percent of Heating method percent of method percent of method
DPPH DPPH (540 watt) DPPH (YA« watt)
40.100¢ 0 40.100° 0 40.100¢ 0
50.458°¢ 8.17 50.567°¢ 3.5 43.694° 12.4
64.375° 16.33 60.277" 7 44.766° 24.8
72.509? 24.5 72.5932 10.5 54.655P 37.2
70.5542 32.67 72.319? 14 58.5742 49.6
63.492° 87.40 71.185% 17.5 58.133% 62

Different superscripts within the same column represent significant difference between samples in that method at

P<0.05.
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Table 2- The effect of microwave condensing methods and atmospheric heating method on the amount of
Ascorbic acid remaining of condensed turnip juice

Time (min) Time (min) Time (min)
Remaining Atmospheric Remaining Microwave Remaining Microwave
Ascorbic acid Heating method  Ascorbic acid method Ascorbic acid method
(%) (%) (540 watt) (%) (YA« watt)
100° 0 1002 0 1002 0
89.30% 8.17 91.27%® 35 95.27%® 12.4
76.69 16.33 89.86% 7 91.55% 24.8
68.91¢ 24.5 80.36™ 10.5 89.55% 37.2
60.72¢ 32.67 72.58° 14 87.11° 49.6
51.83¢ 87.40 65.44° 17.5 64.80° 62

Different superscripts within the same column represent significant difference between samples in that method at

P<0.05.
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Table 3- The effect of microwave condensing methods and atmospheric heating method on color indexes of
condensed turnip juice

Time (min)
General changes b* Index a* Index L* Index Microwave method
in the color (180 watt)
0.0? 2.142 -3.12 39.00% 0
3.952 1.722 -3.807 40.422 12.4
8.142 1778 -3.30° 31.36% 24.8
8.842 3.07° -3.17° 30.47%® 37.2
9.972 3.10° -2.09° 29.90% 49.6
11.732 3.312 -1.702 27.45° 62
Time (min)
General changes b* Index a* Index L* Index Microwave method
in the color (540 watt)
0.0 2.142 -3.1° 39.002 0
3.06° 0.39° -2.60° 39.082 35
24.68% 0.08° -1.20° 14.52° 7
26.40% -0.50° -0.80° 12.81° 10.5
27.10° -0.70° -0.812 12.12° 14
27.62% -0.80° -0.77° 11.61° 17.5
Time (min)
General changes b* Index a* Index L* Index Atmospheric Heating
in the color method
0.0¢ 2.142 -3.1¢ 39.002 0
3.77% 1.932 -3.16° 37.04%® 8.17
11.78% 1.65% -2.15 56.27%¢ 16.33
19.90% 1.35% -1.50% 19.19% 24.5
24.25% -0.34%¢ -1.432 14.92¢ 32.67
28.55% -0.70° -1.342 11.13¢ 87.40

Different superscripts within the same column represent significant difference between samples in that method at

P<0.05.
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Table 4- Parameters related to the evaluation of conformity of rheological behavior of concentrated samples in
microwave condensation and atmospheric heating methods with different models

Herschel-Balkh's model Newtonian Power law model Time (min)
model
k n T, R? n R? Kk n R? Microwave
method
(180 watt)
0.00010 1.463 0.092 0.999 0.031 0.978 0.001 1503 0.999 12.4
0.00013 1.699 0.250 0.999 0.029 0.988 0.001 1530 0.997 24.8
0.00021 1.829 0.436 0.999 0.030 9.985 0.001 1521 0.993 37.2
0.00044 1.918 0.626 0.999 0.032 0.981 0.001 1.494 0.994 49.6
0.0021 1.967 0.646 0.988 0.035 0.982 0.003 1.394 0.990 62
Kk n T, R? n R? Kk n R? Microwave
method
(540 watt)
0.00004 1.809 0.421 0.995 0.034 0.974 0.001 1.421 0.981 35
0.00008 1.823 0.426 0.999 0.031 0.978 0.001 1535 0.996 7
0.0002 1.855 0.820 0.999 0.032 0.986 0.001 1549 0.993 10.5
0.00023 2.009 0.979 0.994 0.032 0.972 0.004 1.311 0.981 14
0.00024 2.134 1.150 0.994 0.033 0.977 0.003 1.376 0.985 17.5
K n T, R? n R? K n R? Atmospheric
Heating method
0.00013 1.732 0.198 0.999 0.031 0.995 0.001 1.555 0.998 8.17
0.00019 1.730 0.255 0.999 0.031 0.985 0.001 1.561 0.995 16.33
0.00037 1.848 0.427 0.999 0.030 0.987 0.0008 1.597 0.997 24.5
0.00038 1.920 0.543 0.999 0.032 0.981 0.001 1538 0.993 32.67
0.0013 1.924 0.606 0.998 0.033 0.980 0.001 1514 0.991 87.40
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Table 5- The effect of microwave condensing methods and atmospheric heating method on the Brix of condensed
turnip juice

Time (min) Time (min) Time (min)
Brix (%) Atmospheric Brix (%) Microwave Brix (%) Microwave
Heating method method method
(540 watt) (YA watt)
7t 0 7t 0 7t 0
9.20%A 8.17 9.60%A 35 9.30%A 12.4
11.60%A 16.33 11.85%A 7 11.40%A 24.8
14.50%A 24.5 14.40%A 10.5 13.75%A 37.2
16.80°A 32.67 17.00°A 14 16.95°A 49.6
18.00%A 87.40 19.45%A 17.5 19.30%4 62

Different superscripts within the same column represent significant difference between samples in that method at

P<0.05.

Similar capital superscripts within the same line represent inexistence significant difference between samples in

different methods at P>0.05.
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Introduction: Fruits and juices contain high amounts of water (75-90%) which, due to the high
activity of enzymes and microbes in water, make them susceptible to enzymatic and microbial
destructive reactions. Therefore, the extracted juice should be concentrated for long-term storage
and easier transportation (Kano Lamadrid et al., 2017). Taking water from food, which makes it
resistant to microorganisms, is called concentration. Concentration is a common step in the juice
production process. During this process, most of the water or soluble material can be separated by
boiling the juice and a concentrated solution is obtained (Nawaz et al., 2018). Concentration process
is an important operational unit in the fruit and vegetable process due to the significant effects it has
on the color, flavor and quality of the final product (Yousefi et al., 2012). There are several ways to
reduce food water. One of the most common methods is to evaporate food water using thermal
evaporators. Concentration of juices is done in order to achieve goals such as the possibility of
producing a product with uniform quality at different intervals due to the seasonality of fresh juice
production, reducing price fluctuations due to seasonal production of fresh juice, increasing
production capacity, reducing load The drying process that is sometimes used in the juice industry
to produce powdered products (Soto Rees et al., 2017), (Sunny et al., 2013). Turnip with the
scientific name of Brasica Napus from the Brasicaceae family is a biennial plant that is useful in
the treatment of kidney diseases, bladder inflammation, gout, joint pain, abscesses and frostbite due
to its medicinal properties (Tirvongadam et al., 2016). Its antioxidants have also been reported to
reduce the risk of diseases such as high blood pressure and rheumatoid arthritis. Therefore, due to
these antioxidant effects and having compounds such as flavonoids and anthocyanins, this plant is
said to be effective in improving diabetes (Jasperit et al., 2003). Turnip contains biologically active
compounds such as: 1- Flavonoids include isoramentin, kimperol and quercetin glycosides 2-
Phenylpropanoid derivatives 3- Indole alkaloids and 4- Sterol glucosides. Flavonoids have very
beneficial effects, especially in diabetes (Song et al., 2006). Given the high nutritional value of
turnip, a method that can produce a product that maintains its nutrients and is available throughout
the year and everywhere is very useful. The purpose of this study is to investigate the effect of
microwave concentrating method in two different powers (180 and 540 watts) and heating method
in atmospheric condition on some quality properties of turnip root extract and to introduce a better
method to produce higher quality concentrate.

Material and methods: In this research, the qualitative properties of condensed turnip root juices
were investigated by microwave (180 and 540 Watt) and conventional concentrations at
atmospheric pressure during process times. The qualitative properties of the product were ascorbic
acid, the percentage of free radical inhibitory DPPH, color indexes, brix and rheological properties.
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Results and discussion: The results showed that by increasing concentration time, the amount of
brix increased. Also, by increasing the amount of brix, the amount of L * and b * indices decreased
and a * increased. The results showed as the concentration time increased the inhibitory percent and
the percentage of remaining vitamin C in all methods decreased. The results of rheological
properties showed that all methods and condensation times followed the Herschel-Balkh's law.
Conclusion: In general, in conjunction with the general changes in the color of samples during
condensation, as well as in the nutritional properties of the condensed turnip extract, the microwave
technique, especially in lower power, is more effective than the atmospheric method, and it can be
said that the use of microwave method is a potential way to concentrate turnip juices.

Keywords: Brix, Condensation, Turnip, Atmospheric pressure, Microwave



