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Çÿ½ ÿ ¹vĀùwă 

ā¹wùj ĂÊĉ½ xj ć¿wÅ āwĊñøâöÉ 

ĈĉwĊúĊÉ ćwă ûĀù¿j 

ówîĉ¹v½ ½wĄù ºÍ½¹ ûĀù¿j ¹v¿j DPPH 
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ĈîĉÁĀõĀt½ ËvĀ· üĊĊÞ£ ûĀù¿j 

óĀö´ù ºùw« ¹vĀù üĊĊÞ£ ûĀù¿j 

ć½wùj ôĊö´£ ÿ ĂĉÀ¬£ 

öíĊĂ wù¿jĉ¡wÊ  ĈæĊí wz ĂÅ)¢å¾ñ ¡½ĀÍ ½v¾î£ 

ĂýĀúý ½¹ ¾ĉ¹wêù üĊz ãĒ¤·v ÀĊõwýj ¿v ā¹wæ¤Åv wz wă
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  Time (min)  

Inhibitory 

percent of 

DPPH 

Inhibitory 

percent of 

DPPH 

Atmospheric 

Heating method 
Inhibitory 

percent of 

DPPH 
0 40.100d 0 40.100d 0 40.100d 

12.4 43.694c 3.5 50.567c 8.17 50.458c 

24.8 44.766c 7 60.277b 16.33 64.375b 

37.2 54.655b 10.5 72.593a 24.5 72.509a 

49.6 58.574a 14 72.319a 32.67 70.554a 

62 58.133a 17.5 71.185a 87.40 63.492b 
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j ºĊÅv ìĊz½ĀîÅ  

  Time (min)  

Remaining 

Ascorbic acid 

(%) 

Remaining 

Ascorbic acid 

(%) 

Atmospheric 

Heating method 
Remaining 

Ascorbic acid 

(%) 
0 100a 0 100a 0 100a 

12.4 95.27ab 3.5 91.27ab 8.17 89.30ab 

24.8 91.55ab 7 89.86ab 16.33 76.69bc 

37.2 89.55ab 10.5 80.36bc 24.5 68.91cd 

49.6 87.11b 14 72.58c 32.67 60.72cd 

62 64.80c 17.5 65.44c 87.40 51.83d 
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Ĉ¬þÅ ðý½ 
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Index L* a* Index b* Index  General changes 

in the color 
0 39.00ab -3.1a 2.14a 0.0a 

12.4 40.42a -3.80a 1.72a 3.95a 

24.8 31.36ab -3.30a 1.77a 8.14a 

37.2 30.47ab -3.17a 3.07a 8.84a 

49.6 29.90ab -2.09a 3.10a 9.97a 

62 27.45b -1.70a 3.31a 11.73a 

    

Index L* a* Index b* Index General changes 

in the color 
0 39.00a -3.1b 2.14a 0.0b 

3.5 39.08a -2.60b 0.39b 3.06b 

7 14.52b -1.20a 0.08b 24.68a 

10.5 12.81b -0.80a -0.50b 26.40a 

14 12.12b -0.81a -0.70b 27.10a 

17.5 11.61b -0.77a -0.80b 27.62a 

    

Index L* a* Index b* Index General changes 

in the color 
0 39.00a -3.1c 2.14a 0.0d 

8.17 37.04ab -3.16c 1.93a 3.77dc 

16.33 56.27bc -2.15bc 1.65ab 11.78bc 

24.5 19.19dc -1.50ab 1.35ab 19.90ab 

32.67 14.92d -1.43a -0.34bc 24.25a 

87.40 11.13d -1.34a -0.70c 28.55a 

$ ûv½wîúă ÿ ĈötwÒå ĂþĊù¿ üĉv ½¹-+,. # ĂÞõwÖù ½¹

Çÿ½ ¡v¾§v ćÿ½ ¹ĀL· Ôĉv¾LÉ ÿ äö¤¸ù Ĉ£½v¾³ ćwă

 xj ā¾¤ýwÆþí ĈæĊí ËvĀ· ÿ ¾Ċ¸{£ ¢Ý¾LÅ ¾Lz ûj½wýv I

ă ÿ ĈæÅĀĉûv½wîú $-+,-#  Çÿ½ ĂLLÆĉwêù ½¹
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¡½v¾LL³ ½¹ Āĉÿÿ¾îĉwù ¡½v¾LL³ ÿ ĈõĀLLúÞù ĈLLă¹

 ËvĀL· ÿ ¾LĊ¸{£ ¢Ý¾LÅ ¾Lz ¡ÿwLæ¤ù ćwă½wÊå

ÿ ÇĀLLÉj ÿ ½wLLýv xj ā¾¤ýwLLÆþí ĈLLæĊí đv¹wñ 

$-+,, #Çÿ½ ¾Ċ§m£ ûvĀþÝ ¢´£ ¹Ā· ĂÞõwÖù ½¹ ćwă

¡½v¾³ Ăz ½wýv xj ĈæĊí ¡wĊÍĀÎ· ¾z äLö¤¸ù Ĉă¹

ĉw¤ýĂL¤åwĉ ¢LÅ¹ ĈĄzwÊù ªºLýv)  û¹Āz đwz ôĉđ¹ ¿v Ĉîĉ

Ăývºòý½ yĊÅjĂýĀúý ćwă wz Āĉÿÿ¾îĉwù ©vĀùv ¢´£ wă

 ûvĀ£0/+  I¡vÿ Ĉĉv¼á ā¹wù Ăí Ĉĉwù¾ñ ćÁ¾ýv ûvÀĊù Ăz

Ĉù ½v¾é ûj Ï¾Þù ½¹ Āĉÿÿ¾îĉwù ½¹ ÓĀz¾ù I¹¾Ċñ

wù¾ñ ûvÀĊù üĉv Ăí ć½ĀÕ Ăz )¢Åv ćÁ¾ýv ÿ ¦Ýwz I

wăºĊtĀþ£ÿ½wí ĂĉÀ¬£ ôĊåÿ¾öí ÿĂývºòý½ ôĊîÊ£ ÿ wă ćwă

āĀĄéđwz ¢ĉwĄý ½¹ ÿ ćv ûvÀĊù ü¤å½  ðý½ Ĉöí ¡v¾ĊĊâ£

Ĉù$ ¹ĀÉûv½wîúă ÿ ½ĀLL~ Ĉ{LÅwúĄÕ ,.4,)#     

 ËvĀ·ĈîĉÁĀõĀt½ 
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Time (min)  Power law model  Newtonian 

model 

 Herschel-Balkh's model 

2R n k  2R ɳ  2R τ  n k 

12.4 0.999 1.503 0.001  0.978 0.031  0.999 0.092 1.463 0.00010 

24.8 0.997 1.530 0.001  0.988 0.029  0.999 0.250 1.699 0.00013 

37.2 0.993 1.521 0.001  9.985 0.030  0.999 0.436 1.829 0.00021 

49.6 0.994 1.494 0.001  0.981 0.032  0.999 0.626 1.918 0.00044 

62 0.990 1.394 0.003  0.982 0.035  0.988 0.646 1.967 0.0021 
2R n k  2R ɳ  2R τ  n k 

3.5 0.981 1.421 0.001  0.974 0.034  0.995 0.421 1.809 0.00004 

7 0.996 1.535 0.001  0.978 0.031  0.999 0.426 1.823 0.00008 

10.5 0.993 1.549 0.001  0.986 0.032  0.999 0.820 1.855 0.0002 

14 0.981 1.311 0.004  0.972 0.032  0.994 0.979 2.009 0.00023 

17.5 0.985 1.376 0.003  0.977 0.033  0.994 1.150 2.134 0.00024 

Atmospheric 

Heating method 

2R n k  2R ɳ  2R τ  n k 

8.17 0.998 1.555 0.001  0.995 0.031  0.999 0.198 1.732 0.00013 

16.33 0.995 1.561 0.001  0.985 0.031  0.999 0.255 1.730 0.00019 

24.5 0.997 1.597 0.0008  0.987 0.030  0.999 0.427 1.848 0.00037 

32.67 0.993 1.538 0.001  0.981 0.032  0.999 0.543 1.920 0.00038 

87.40 0.991 1.514 0.001  0.980 0.033  0.998 0.606 1.924 0.0013 
 

 ºÍ½¹$ óĀö´ù ºùw« ¹vĀùÄîĉ¾z# 
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  Time (min)  

Brix (%) Brix (%) Atmospheric 

Heating method 
Brix (%) 

0 7f 0 7f 0 7f 

12.4 9.30eA 3.5 9.60eA 8.17 9.20eA 

24.8 11.40dA 7 11.85dA 16.33 11.60dA 

37.2 13.75cA 10.5 14.40cA 24.5 14.50cA 

49.6 16.95bA 14 17.00bA 32.67 16.80bA 

62 19.30aA 17.5 19.45aA 87.40 18.00aA 

Ă¬Ċ¤ýć¾Ċñ 

Ăí ¢Åv ûj ¿v Ĉíw³ Ĉöí ªĉw¤ý  wz¢É¼ñ  ØĊöâ£ ûwù¿

Äîĉ¾z ûvÀĊù ĂýĀúýwă  ÈĉvÀåv¢åwĉ ÿ  û¹¾z ½wîz ûvĀ£

Āĉÿÿ¾îĉwù ½¹ ¾£đwz Ĉù ØĊöâ£ ûwù¿ Èăwí ¦Ýwz¹ĀÉ) 

 ¹v¿j Ĉõwîĉ¹v½ ½wĄù ûvÀĊù üĊþ°úăDPPH ĂýĀúý ćwă

Ăí äö¤¸ù ûj ćÿ½ ¾z ØĊöâ£¤å¾ñ ¡½ĀÍ wă¹Āz Ă  ÀĊý

Āúý ĈÕ v½ ĈÊĉvÀåv ºýÿ½ ÿ ¹ĂýĀúýć  üĉ¾¤úí ºăwÉ

 ¾ĉwÅ wz Ăí ¹v¹ ËwÎ¤·v ¹Ā· Ăz v½ Ĉñºþþí½wĄù ºÍ½¹

ĂýĀúýĈþÞù ¡ÿwæ£ wă¢Év¹ ½v¹ ) üĊùw¤ĉÿ ûvÀĊù üĊþ°úă

 )¹¾í vºĊ~ Èăwí ØĊöâ£ ĈÕ ½¹ āºýwúĊéwz ¥ ½¹Ĉùwú£ 

Çÿ½ćwă  ØĊöâ£ćÀù¾é ðý½ Ì·wÉ  ÿ ĈÊĉvÀåv ºýÿ½

ĂýĀúý ĈĉwþÉÿ½ Ì·wÉ v½ ć½v¹wþÞù ĈÊăwí ºýÿ½ wă

ĂýĀúý ðý½ Ĉöí ¡v¾ĊĊâ£ )¹Āúý ĈÕ ½¹ āºÉ ØĊöâ£ ćwă

¢åwĉ ÈĉvÀåv ØĊöâ£ ĈÕ  ÿ Ĉöí ¡v¾ĊĊâ£ ûvÀĊù üĉ¾¤ÊĊz

¡½v¾³ Çÿ½ ½¹ ðý½)ºĉ¹¾ñ āºăwÊù ìĉ¾æÆú£v Ĉă¹ 

Çÿ½ Ĉùwú£ ¹v¹ ûwÊý ĈîĉÁĀõĀt½ ËvĀ· ªĉw¤ý ÿ wă

ûwù¿Ĉù ¢ĊÞ{£ Ĉîõwz ôÉ¾ă ûĀýwé ¿v ØĊöâ£ ćwăºþþí ÿ 

 ØĊöá ½w¤å½$ ¢ýw£Ēĉv¹ ÛĀý ¿v ØĊöâ£ ĈÕ ½¹ ówĊÅ ½w¤å½

Ĉù #Ç¾z wz āºýĀÉºÉwz ¢æñ ûvĀ£ Ĉù Ĉöí ½ĀÕ Ăz ) ½¹

ĂýĀúý Ĉòý½ Ĉöí ¡v¾ĊĊâ£ wz Ów{£½v IØĊöâ£ ĈÕ ½¹ wă

 ¾£¾§Āù I¾£ üĊĉw~ ûvĀ£ ½¹ ËĀÎ· Ăz Āĉÿÿ¾îĉwù Çÿ½

Ăĉ¼â£ ËvĀ· ĂþĊù¿ ½¹ üĊþ°úă )¢Åv ā¹¾í ôúÝ ćv

 ¾£¾§Āù Āĉÿÿ¾îĉwù Çÿ½ IÀĊý āºÉ ØĊöâ£ øâöÉ ā½wÎÝ

å ûwù¿ û¹Āz ¾¤ăw£Āí Ăz Ă«Ā£ wz ÿ ā¹¾í ôúÝ Iºþĉj¾

Ăå¾Í ¾z āÿĒÝ Üzwþù ÿ ¢éÿ ¿v ā¹wæ¤Åv ½¹ ĈĉĀ«

Ăĉ¼â£ ¡w{Ċí¾£ Øæ³ Ăz IćÁ¾ýv )¢Åv ā¹¾í ìúí ÀĊý ćv

 Ăí ¹Āz ÛĀÑĀù üĉv āºþă¹ ûwÊý Ĉöí ½ĀÖz ªĉw¤ý

 Āĉÿÿ¾îĉwù Çÿ½ ¿v ā¹wæ¤Åv üĊĉw~ ûvĀ£ ½¹ ËĀÎ¸z

 ¾£ ¢Ą« Ĉ{Åwþù Çÿ½ ûvĀþÝ Ăz āĀêõwz ½ĀÖz ºývĀ£ Ĉù

øâöÉ xj û¹Āúý ØĊöâ£ )¹¾Ċñ ½v¾é ā¹wæ¤Åv ¹½Āù 

 

Üzwþù ā¹wæ¤Åv ¹½Āù 

ĈúõwÝ Iv ÷wùv ĂÞú« ¿Ĉĉv¿¾Ċù I ±I ,.4, )¾§v ½wÊå ÿ ćwù¹ ØĊöâ£ ¾z Ĉ·¾z ¡wĊÍĀÎ· ĈæĊí xj ĂývÿºþăI ĂùwþöÎå ÷ĀöÝ ÿ ÜĉwþÍ 

Ĉĉv¼áI ûv¾Ą£5 ¡v½wÊ¤ýv ûv½Āý) 
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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. 
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