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Fig.1. Tomato seeds (a) and Tomato seeds oil (b)
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Fig. 2. GC chromatograms of tomato seed oil extracted by press (a) and Soxhlet (b) methods.

Table 1. Effect of extraction method, microwave pretreatment time and power on fatty acids profile of tomato
seed oil. Different letters indicate statistically significant differences (p<0.05).
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Pretreatment Power (Watt)
200 500
Parameters | Pretreatment Soxhlet Press Extraction Soxhlet Press Extraction
Time (s) Extraction Extraction
C14:.0 0 0.097 + 0.0007 0.087 + 0.0035 0.097 + 0.0007 0.087 + 0.0035
1 0.100 + 0.0002 0.102 £ 0.0013 " 0.232+0.002 © 0.113 +0.0057
3 0.106 + 0.00128" | 0.107 + 0.0021¢8" 0.272 +0.007 ® 0.112 + 0.0064 f
5 0.219+0.0042¢ | 0.109 +0.0071 | 0.316+0.0075% | 0.137 +0.0041°¢
C16:0 0 12.86+0.02" 12.84+0.02" 12.86+0.02" 12.84+0.02"
1 13.14 £0.07 ¢ 13.07 £ 0.21¢8" 13.72 £ 0.04 13.60 + 0.05 %
3 13.16 £ 0.01¢ 13.29 + 0.24® 14.01+£0.02 13.86 + 0.02"°
5 13.50 + 0.01 % 13.44 + 0.15°¢ 14.16 £ 0.07° 13.89 + 0.00*°
Cle6:1 0 0.3710£0.014°¢ 0.4680 £ 0.02 ® 0.3710£0.014°¢ 0.4680 £ 0.02 ®
1 0.3325+0.014¢ | 0.4267 +0.007° | 0.2444 +0.0018 | 0.2324 +0.0018"
3 0.2969 +0.003¢ | 0.3368 +0.009 ¢ 0.1979 + 0.010 0.2173 £0.004 "
5 0.2749+0.0067 | 0.2428 +0.0028 0.1793 +0.008' 0.1919 +0.002'
Cc17:.0 0 0.1436 £+ 0.0018 | 0.1415+0.0048 | 0.1436+0.0018 | 0.1415+0.0048
1 0.1633 +0.003f | 0.1723 +0.002¢" | 0.2361+0.003°¢ | 0.2283 +0.005°¢
3 0.1643 +0.004F | 0.1826+0.005° | 0.2660 +0.005" | 0.2580 +0.004 "
5 0.1725 +0.002¢" | 0.1963 £0.003¢ | 0.2684 +0.003° | 0.2902 +0.010°
Cc17:1 0 0.1345+0.001% | 0.1305+0.001% | 0.1345+0.0012 | 0.1305+0.001*®
1 0.1308 £ 0.0082 | 0.1262 +0.002* | 0.1061 +0.009f 0.1035 + 0.004
3 0.1232+£0.001°¢ | 0.1175+0.0005¢ | 0.1026 +0.004f | 0.0951 +0.004 &
5 0.1125+0.001¢ | 0.1018 +0.0003 f | 0.0938 +0.0003 & | 0.0912 + 0.000 ¢
C18:0 0 6.568 + 0.15¢f 6.109 + 0.001 & 6.568 + 0.15¢f 6.109 + 0.001 &
1 6.503 + 0.003 f 6.574 + 0.002¢f 6.834+0.02 ¢ 7.112+0.05°"
3 6.678 + 0.002 % 6.799 + 0.04 < 6.962 + 0.04% 7.302+0.07°?
5 6.842 + 0.006 « 6.870+0.03 ¢ 7.087 +0.14° 7.415+0.05°
c18:1 0 25.85+0.09° 26.06 +0.06 ® 25.85+0.09° 26.06 +0.06 ®
1 25.75 +0.02° 25.73 +0.01%¢ 25.40 + 0.07°% 25.35+0.07%"
3 25.64 +0.07 « 25.46 + 0.07¢f 25.26 + 0.088" 25.24 £+ 0.04 "
5 25.54 + 0.07 % 25.42 + 0.04°f 25.12 +0.03' 24.96 +0.06!
Cc18:2 0 51.59+0.14 ® 51.73 £0.06 2 51.59+0.14 *® 51.73 +0.06 2
1 51.31 +0.12% 51.07 +0.34 « 50.41 + 0.06% 50.38 + 0.06
3 50.93 + 0.30 % 50.97 + 0.29% 50.06 + 0.068" 50.19 + 0.018"
5 50.65 + 0.04°f 50.70 + 0.12¢f 49.88+0.09" 50.01+0.07 "
C20:0 0 2.480 + 0.23% 2.404 £ 0.009 © 2.480 + 0.23%¢ 2.404 £ 0.009 ©
1 2.478 + 0.002" 2.607 + 0.004%¢ 2.636 + 0.0032¢ 2.615 + 0.008¢
3 2.522 +0.001 2.616 + 0.003%¢ 2.688 +0.07 ® 2.622 +0.003%¢
5 2.558 + 0.001%* 2.623 + 0.005%* 2.760+0.14° 2.789+0.01°
C24:.0 0 0.1007 +0.003¢ | 0.1034 +0.006¢ | 0.1007 +0.003¢ | 0.1034 + 0.006 ¢
1 0.1040 +0.005¢ | 0.1038 +0.007¢ | 0.1169 +0.004°¢ | 0.1079 + 0.004 <
3 0.1067 +0.001 ¢ | 0.1037 +0.008¢ | 0.1278 +0.001"° | 0.1273 +0.005®
5 0.1151 £0.003 ¢ | 0.1064 +0.006 * | 0.1321+0.007° | 0.1488 +0.002°
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Table 2. Effect of extraction method, microwave pretreatment time and power on fatty acids indexes of tomato

seed oil. Different letters indicate statistically significant differences (p<0.05).

Pretreatment Power (Watt)
200 500
Parameters | Pretreatment Soxhlet Press Extraction Soxhlet Press Extraction
Time (s) Extraction Extraction

SFA 0 2220+0.29¢ 21.63+0.06% 2220+029¢ 21.63+0.06%

1 2244 +0.01% 2258+0.14¢ 23.72+0.02¢ 23.72+0.13¢

3 22.68+0.06° 23.04+0.23¢ 2426+ 0.06" 2421+0.01°

5 23.38+0.07¢ 23.29+0.11% 24.66+0.21% 24.60+0.05*

MUTA 0 2635+0.11° 26.66+0.062 2635+0.11° 26.66+0.062

1 26.22 £ 0.04b¢ 26.28+0.02" 25.77+0.07¢ 25.69 + 0.06™

3 26.06 = 0.07 < 25.92+0.08 ¢ 25.56+0.09¢ 25.55+0.08eh

5 2593 +0.08 % 2576 +0.041 2539+ 0.04 ™ 25.25+0.01"

PUFA 0 51.59+0.14 51.73+0.062 51.59+0.14% 51.73+0.062

1 51.31+0.12% 51.07+0.34 < 50.41 £ 0.06% 50.38 = 0.06%

3 50.93 =0.30 % 50.97 = (.29¢de 50.06 = 0.05¢ 50.19 £ 0.01¢

5 50.65 = 0.04¢f 50.70 £ 0.12¢f 49.88 £0.09 1 50.01+0.07 "

PUFA/SFA 0 2.324+0.03° 2.391+0.042 2.324+0.03° 2.391+0.04*
1 2.286 + 0.05% 2261 +£0.02¢ 2.124+0.05¢ 2.123+0.08¢

3 2.245+0.07 2.211=0.03 ¢ 2.062 +£0.03 2.072+0.071

5 2.166+0.02¢F 2.176 £ 0.01¢f 2.022 £0.02 2.032+0.05H

Se Index 0 4.012+0.042 4.020+0.032 4.012+0.042 4.020+0.032
1 3.903+0.03° 3.905+0.08° 3.672 = 0.03 3.703 =0.0] %f

3 3.870+0.02° 3.835 = 0.09% 3.571+0.01 M 3.620 = 0.07fh

5 3.750 = 0.08¢%% 3.771 = 0.05 < 3.522 £ 0.08t 3.599 = (0.09¢eh
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Fig. 3. Effect of extraction method, microwave pretreatment time and power on peroxide value of tomato seed
oil. Different letters indicate statistically significant differences (p<0.05)
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Identifying and extracting of new edible oil sources from the food waste such as
tomato seeds and optimizing the extraction conditions is a big step forward in
edible oil preparing. The effect of the extraction method and microwave
pretreatment of tomato seeds on the fatty acids profile of oil samples and their
chemical characteristics were evaluated. The seeds were treated with
microwaves using various power levels (0, 200 and 500 W) and different process
times (0, 1, 3 and 5 min) and their oil was extracted by Soxhlet and press
methods. Fatty acids composition of oils was determined by gas
chromatography. Fatty acid properties of the oil samples were evaluated by the
saturated fatty acids (SFA), monounsaturated fatty acids (MUFA),
polyunsaturated fatty acids (PUFA) and oxidative stability (Se Index) indexes.
Data was analyzed with factorial treatment structure in a Completely
Randomized Design in three replications. The dominant fatty acids in the profile
of oil samples were linoleic acid (51.73 %), oleic acid (25.85 %), and palmitic
acid (12.84 %). The mean peroxide and acid values of seed oil obtained by press
and Soxhlet methods were 0.58 and 2.2 milliequivalents of oxygen per kilogram
of oil and 0.1 and 0.14 milligrams of potassium hydroxide per gram of oil,
respectively. The increase of the microwave powers (from 200 to 500 W) and
process times (from 0 to 5 min) of tomato seeds in both Soxhlet and press
extraction methods increased the peroxide value, acid value and SFA index and
decreased PUFA and Se index of the tomato seeds oil (p<0.05). The quality of
the tomato seed extracted oil by two methods of pressing and Soxhlet and
following microwave pretreatment seeds (500 W for 5 min) in terms of peroxide
value and acid value was found to be in the standard range recommended.
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