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Fig.1. Tomato seeds (a) and Tomato seeds oil (b)

o Sl ldl o Gladeul Oljne i 5w oS
(Sl el &0 S i sl ) slinst oIl

I s 5 bl s oo el

LS| dde —¥-T-Y

Skl 3y bl s sl sy STy sis
LYY] s 6;5‘}‘-*—"‘ (AOAC, 965.33 Method, 2005)
~ Sl doel Jlome 2 L Yoo 255 0 50 550
0 Ad bl 5 o3y 3 (Y Y ez Cnd) p 508
33d 503538 OF 4 L3l ol Ly Jgloe 2 Lo
O35 381 5 g A 0303 H13 OB lames 3 adds S
B dbys o/0) e Sl gy Ghaie OF 1) oo Y
o Sad A es g3l Jale 55 Sy 0AE dpnl
3 A3 @l gle @y dons ) analld ) e
L) Jo8 il 2t Ui Sl sy 02558
G g oy g o Il @ g 3L aslsl (T S, 0
GFas Sl pnde 58 bl s Sde e 2, 05k
ol 2 (8550 S S 2 55 05aST o SOV ST L)
MED) % 1000) J gu 3

4rulos (Peroxide value = — =

135

SR S wls phgy alerd L0 g5 1Y
bl oS 5 VY

el (S Sl s o sl (S 5
s (AOAC, 969.33 Method, 2005) 5,16kl s,
el e 4 Wi god o sladal (63lagnia [YY] s
L 6T ol Jsboes 5 018 OF P Sl sslinal
olpd Galo 8 5 edisd Sale OIS 5 Gl Gl
Jlo i S ks S gte 2 s /0 s i plon]
ol Bl SO Laes 3 (51 (gl g
Koz 4 OSs SB 3 ekt A ox b
4 ¢ (Shimadzo 2014, Japan) <38 3| S sley S
N Jsb dob e se 05t b (FID) gl 5l IS0
A3 Sen tIVO Luald 5 e (s /YO s S e
Al ) 2 b el Olgie w0 055 25 58 LS 5oy 5
IS Sl a3V 00) O gie los s eslanal aids s
oS GoyF 4z 5 (18 mle am s YY) 5L,LET
A58 Y o5 dged g 5 G5 le a3 YON)
Sheslanal by o) Gla @ sai o Sladenl S 5 5
(Se Index) 5 (PUFA) (MUFA) (SFA) sl oL


http://dx.doi.org/10.22034/FSCT.21.152.132
https://fsct.modares.ac.ir/article-7-74098-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-28 ]

[ DOI: 10.22034/FSCT.21.152.132]

\i"‘,@.ﬂc"\ 092 Jdoy B)LQ*:’

b‘,ll;;l‘.'\.'ﬁ 6\.—&3‘3}\94}#

< il b‘};.a 9 915; -Y-¥

Lok gl sl (S ser Sails 255 slapl S5k S
Aol osls L2 Y S 3 AlS e 5 e )
— Sy oles LB 3 S les S s 5l eslinad
aids Yoo b le IS0 4 1) o slaad sl
Slamial Gy 93 2 5l Jol o) s 0 S SSW
5 Sl Sl (Kol oo Al S w
L ol el SSE L e 4 S5
Sl Lls sy ooy L (VYY) 00 5 b Y s
aws 3l eslizal L Kpar Sals 8y, o
S e e b 4 peme (38 SIS Sl S
Ll Sdpd s S Solad (Saell o el
sdalin 5 SS& agds Vo syl b exls Olge
0155 5 0ls by gl Gy bl 1 [Ye] ks S
—als Gy o Gladenl Olse s 5055 S0l sla iy
SEay el el esls QLI s 3 K e S
SR P 33 AL (Kb S als Sl edd gl e
gLl o Aol it Sl Lt 5b 4 aleS 5
gl o S el Aoy VYAL) Sl
ST g gLl 55 o el 5 (Aes 53 YO/A0) STl
32 (VT S 5 3k 5T 35 (Ao 3 0VVY)
SFao SHsd 5 S (Saedly o gl Ol
o33 0 /WY S YAY AYNY Dslas |y (K5 e S s
by A= B Sy ol mlE LS La s 1S

IY8] 50 Kalen

136

= ) 5 md e ey Gae Ol
Gye5 035 (W) 5 1l o o 2 e Sl g

Sl 3 —£--Y

oo - O S e B BT B I-S WH IR T2
0 [YY] s ns (AOAC, 969.17 Method, 2005)

s A5 J 515 bl bl I A YO s 255 0 8
G ol o s 5o o /) sl AnS i b
05 hee) el 3de 0 B S K5 seb
Sl dowl 03,5 (25 gl oY il ST
Uy Gl (o g o S S sl o x

(N) 3 5 awsloms (Acid value = L2501y

LS 55 o2 (V) (sl oS 55 4zl 5

F 0 Wyed 055 (M) 5 2 oo o ol

’C""‘"fjf“."“""ﬁ
Sl i, —V-Y

Sl b b s osSB sy el p G (gl
@) 355,500 sl i Ol ol an b alas QLS
SY N ) 55,0k slad i Oleg (Cly 00r 5V
(oS g 5 35 o) Elipaed 2s) g 5 (4ids 0
e Al 1SS a2 (050w S slails 8
aeslia 5 (SPSS) ()bl lsdle s L Laesls o
o > Sl glasls dir O3l el L Sl

L rL>u\ Lo 3 0 6)‘2&3,4

Cow g @Lﬁ—\"

e S Al plewd sla S5 —V-Y
S S b et b S Al Jol mls
Y/Y £ %) j:.MSl;- ‘(J.\a); Y/ EY) g,;__,lo) J.al..»
i'\/\) Jf; 9 ‘(M)J \i/q i'/V) u’.‘.:sﬁj'i c(M)J

OLen 5 Sk ST Gla 5,158 L (Asys YV
8] cosls calas (Yo Y0)


http://dx.doi.org/10.22034/FSCT.21.152.132
https://fsct.modares.ac.ir/article-7-74098-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-28 ]

[ DOI: 10.22034/FSCT.21.152.132]

C\f&wl&j)}ﬁ}jﬁu)wwﬁ‘u ub&w}.bru\]h)

Intensity
1000000

C18:1 ¢is
C18:2 ¢cis

C16:0

750000 |
| ‘ \

500000+

o
4 &
o

250000+

— (20:0

FC14:0
C
C
C
[
—
C21:0
C24:0

106
(&3

r(m
Cl2

@)

Intensity
750000

C18:1 cis
Cl18:2 ci

Clé:0

500000+

[e]
n
o
[=
8
C18:0

C20:0

Cl4:0
pC24:0

NiE

tcs
bC10
ci2

10 20 30
min

(b)

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 +0.001&"
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 "
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ARTICLE INFO ABSTRACT

Identifying and extracting of new edible oil sources from the food waste such as
Article History: tomato seeds and optimizing the extraction conditions is a big step forward in
Received:2024/3/3 edible oil preparing. The effect of the extraction method and microwave
Accepted:2024/4/15 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

Keywords: 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
Tomato seed oil, 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.
Chemical properties Data was analyzed with factorial treatment structure in a Completely

Randomized Design in three replications. The dominant fatty acids in the profile

Fatty acid profile,
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of oil samples were linoleic acid (51.73 %), oleic acid (25.85 %), and palmitic
10.22034/FSCT.21.152.132.  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 O 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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