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Fig 1 GC-MS chromatogram of hydroalcoholic extract of Mentha piperita L.
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Fig 2 DPPH free radical scavenging activity of hydroalcoholic extract of Mentha piperita L.
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Fig 3 Oxidative stability index of hydroalcoholic extract of Mentha piperita L. (*Means followed by the same
capital letter is at different concentrations, do not differ statistically at P>0.05)
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Fig 5 Changes in peroxide value of soybean oil during microwave heating
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Table 1 Fatty acid profile (%) of soybean oil during microwave heating

Time (min)
0 1 3 5 10 15

Palmitic acid (C16:0)
Control 10.98 ©® 1094 10.99° 11.18B 11.138¢ 11.384c
500 ppm Extract 11.28 s 1150 1148 11.57B8 1149 11.6448
1000 ppm Extract 11.28 s 1135 11.428 11408 11.57" 11.604°
Stearic acid (C18:0)
Control 4.15¢ 416 417  416C 4278 4314
500 ppm Extract 4,28 Da 435  420F 4518 424 5194
1000 ppm Extract 421 430 4908 429D 477 5174
Oleic acid (C18:1)
Control 24,84 2504DPc 2487F 2530C 2552Bb 2563Ac
500 ppm Extract 25.23F  2513EF 2538Db 2564C 26,1883 263448
1000 ppm Extract 2537E  2558Da 2582B3 2576 26.024* 2587FB°
Linoleic acid (C18:2)
Control 49.09 A 49.064° 48.72C 4876 48.85B° 4823Db
500 ppm Extract 49.21 4% 49324b  4925Ab 492440 49 1] Ba 4898 Ca
1000 ppm Extract 49.58 B 49974 49668 4940 48.94P° 4905 P
o-linolenic acid (C18:3)
Control 6.05 A¢ 5868 591Bc 593B0 58480 568Ce
500 ppm Extract 6.16 Ab 6.028> 6058 593¢ 587D 574Fb
1000 ppm Extract 6.29 Aa 6.238 6238 617 6.09P 59]F

* Means followed by the same capital letter is in line and the same lower case letter in the columns, do not differ

statistically at P>0.05.
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Table 2 Main fatty acid fractions of soybean oil during microwave heating

Time (min)
0 1 3 5 10 15

SFA
Control 16.38 ¢ 16.21 be 16.34 ¢ 16.34 ¢ 16.52 8¢ 16.834°
500 ppm Extract 16.82 P2 17.05%  16.78>  17.38B2 1694  18.52 42
1000 ppm Extract 16.76 P2 16.66 PP 1775  16.76® 17.94B:  18.3842
MUFA
Control 24.88 ¢ 2508 2490C 25348 25564 2567 AC
500 ppm Extract 25.28 Eb 2518 2544DP4  2570C 262582  26.4] A
1000 ppm Extract 25.42 P2 2562 25898 25808 26.094 25915
PUFA
Control 55.14 A¢ 54924 54638 54698 54698 5391
500 ppm Extract 55.374b 55.344b  55304b 55178 5498C  5472D
1000 ppm Extract 55.87Ba 56.204*  55.89B:  5557C  55.03P2 5496D:
USFA
Control 80.02 A¢ 80.004¢  79.53Bc  80.034c  80.254> 7958 Bb
500 ppm Extract 80.65 BP 80.52¢>  80.74B> 80.87B>  81.2342  8].13 A
1000 ppm Extract 81.29 Ba 81.824*  81.784* 81.37B+ g§1.12B 80.87 %
PUFA/SFA
Control 3.3748 3.39 Aa 3.34 48 3.3548 3.3]Ba 3.20 ¢
500 ppm Extract 3.29 Ab 3.25Bb 3.30 40 3.17 ¢ 3.25 80 2.95 Db
1000 ppm Extract 3.33 B 3.374a 3.15¢ 3.328B 3.07 P 2.99 kb
USFA/SFA
Control 4.89 Ba 4.94 A2 4.87 Ba 4.90 Ba 4.86 B2 4,73 Ca
500 ppm Extract 4,79 Ab 4,72 Bo 4.81 40 4.65 Ce 4.80 Ab 438 Db
1000 ppm Extract  4.85 %% 4.91 Aa 4.61 B¢ 4.86 A° 4.52 ¢ 4.40 Pb
MUFA/PUFA
Control 0.45 b 0.46 Ba 0.46 Ba 0.46 Bb 0.47 Ab 0.48 A2
500 ppm Extract 0.46 0.46 0.46 0.47 Ba 0.48 A2 0.48 A
1000 ppm Extract 0.45 0.46 B2 0.46 B2 0.46 B° 0.47 Ab 0.47 A2
Iodine value
Control 122254 121.87B 121.26¢ 121.76 B 121.87B 12047
500 ppm Extract 123.094°  122.834b 123.014% 122904 123.004¢ 122.57 82
1000 ppm Extract  124.194%  124.88 4% 124.584% 123.894% 123.14B* 122.70B
Cox value
Control 6.61 A° 6.57 Be 6.54 Be 6.56 B¢ 6.57 Ba 6.45 C¢
500 ppm Extract 6.65 Ab 6.63 Ab 6.63 Ab 6.61 B° 6.59 ¢ 6.55 Db
1000 ppm Extract 6.72 48 6.75 42 6.72 43 6.68 B2 6.62 < 6.59 ©

* Means followed by the same capital letter is in line and the same lower case letter in the columns, do not differ
statistically at P>0.05.
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Oil oxidation accelerates through different methods such as frying and microwave heating which
leads to reduced its quality and nutritional value. One of the most effective methods of preventing or
delaying oils oxidation is adding antioxidants. In this study, the protective effect of Mentha piperita
L. extract added to soybean oil was studied during microwave heating. To achieve this purpose,
hidroalcoholic extract of Mentha piperita L. was provided by maceration and analysis of its chemical
composition was performed by GC-MS. Antioxidant activity of the extract by DPPH free radical
scavenging and OSI test was determined. Oil quality parameters such as peroxide value and acid
value, and also, analysis of fatty acid profiles were evaluated during microwave heating. The results
showed that the hidroalcoholic extract of Mentha piperita L. had antioxidant compounds like
menthone and menthol which caused to increase DPPH inhibition capacity and OSI value. With
increasing the microwave heating time, acid value and peroxide value of soybean oil increased.
However, with adding different concentrations of the extract, the increase rate of these values,
significantly reduced. In addition, with increasing the microwave heating time, the amount of linoleic
acid, alpha-linolenic acid, PUFA, USFA, lodine value, Cox index, PUFA/SFA and USFA/SFA
reduced and the amount of palmitic acid, stearic acid and SFA increased. Moreover, with the extract
addition to soybean oil, the amount of linoleic acid, alpha-linolenic acid and oleic acid increased and
thus the amount USFA, PUFA, MUFA, lodine value and Cox index took an upward trend. In
conclusion, the Mentha piperita L. extract could remarkably reduce the oxidation of soybean oil.
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