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1. Oxidative Stability Index
2. The one-way analysis of variance
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3. Termination

4. Induction period
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Table 1 Results of chemical parameters of oils studied in the current research

Property Treatments
Soybean oil Frying oil Olive oil
Peroxide index (meqo,/Kg) 0.97+0.25° 0.97+0.24° 9.61+2.03"
Acidity (% oleic acid) 0.13+0.01° 0.06:£0.005° 0.1£0.02®
Todine index (g/100g) 106.72+4.85 88.13+7.18" 89.87+0.29°
Saponification index (mg/g) 191.15+0.41° 183.61+9.74° 189.36+0.62°

Data are presented as the means + SD. Different letters indicate a significant difference between the values of
each columns at the probability level of 95%.
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Fig 1 Chromatogram related to the profile of fatty acids in soybean oil samples
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Table 2 Fatty acids composition of oils studied in the current research

Fatty acid Treatments
Soybean oil Frying oil Olive oil

Saturated fatty acid (SFA) 17.2+0.64° 29.96+2.62° 14.30+1.70°
Myristic acid (C14:0) 0.07+0.05 0.52+0.065 0.01+0.01°
Palmitic acid (C16:0) 11.44+0.59° 24.4242.58" 10.10+£1.37°
Stearic acid (C18:0) 5.03+0.20° 4.30+0.08° 2.98+0.34°
Arachidic acid (C20:0) 0.63+£0.17° 0.63+0.06" 1.08+0.45°
Unsaturated fatty acid (MUFA&PUFA) 83.63+1.30° 68.74+2.33 83.31+0.85"
Palmitoleic acid (C16:1) 0.04+0.01° 0.12+0.15 0.56+0.12°
Oleic acid (C18:1) 23.20+0.63° 33.37+1.34° 62.38+4.54°
Linoleic acid (C18:2) 51.23+1.12° 32.80+3.67° 17.72+4.20°
Linolenic acid (C18:3) 5.86£0.37° 1.24+0.28" 1.514+1.26

Trans fatty acid (TFA) 0.09+0.06" 0.85+0.35" 0+0°

TC18:2 0.15+0.07° 0.84+0.25 0+0°

Data are presented as the means + SD. Different letters indicate a significant difference between the values of
each columns at the probability level of 95%.

Sl ekl s Sl e S fas ale sl
by ods 551 ml Lol nl sl 0T Jpd LB
sl [To]aals Slen OYAN) OLSes 5 g0
S LS sl Ltagn 3 55 OYAY) 6w 5 Soss
L oy e gbadigad sl oo ol b 2 2L
3505 LS5 sl 5 plend S5 S pe n s
S 513 0L sl S s (aetyLSIs) b
iy ol iasn oo [PV]Ws S 4l sy ol
S sy pmbsh ol bl b wd, U .
S e (e Olg &5 LS QLS Gl S 4 e
Vo Condy gy o3 3l &bl 0T 2olasT gl
5 LogS sl Lol bacds, sl sl Jol= &5t
Gobae STy kil &S Il 5 K gd e edoes Ladl
B O 4 LSl pde Sl gl S ol
S Lot el LS &gl oY peame LadS] 5 s
g a5l 5l 4l slaes sl 4 el (Ses
2w Sl bl dib s Shis slbapes
JA VL Glabes 5 me 3 0k S w4 oM Sl s
JUsl gl Jams Olgie a0 s, il cl 55 LS
b s s el mae 4 Sl me s SIS
2 Gl L Sles i e w85 4 Jseans
o plhand Gl ST Sl (ol plnil 4 158 52
Sl 08 (s pealy 5 ool (Llust dex Sl 25,

lroed Sl i 4 (nl 2pdp e il oy

AR}

= bST gl jasls YT
Odewy 2 (’ﬂ Ol e 5l cnl jle Liolust gl
ol tle i luST slacuaS 51 G 0T 3 oS (gldais @
S35 il Bl L, 03505 (b Sl e Jop S 2de b AT
G 5ok Mg el s b e Rl S sk«
3 g lad bl ol (LS| a5l 0 55 53 sllasl
2l dls w ) e s el s gl (s &S
sl sl Jols sl oLl Gl @odae s s,
5 $Sg b ol p 3l U Gl S S~
WOl n feen 31 S oS 3003 3y dites by, s
ol t Jﬁ.& [ ] w=lSt ol el
arps Ve gles g g, slaaise LSt ol
Sy s DL Caandy Sl eslizal L1, oS sl
2 St ol ot b obiul sl Sl
o g oaliul Cuaslds Olaj Olgs as 5 00 Sol> Ll o
Sl amlis Gl paee il Capnd s &S (pl 4 e 5 L
olicel Slidss 3 O 51 W cul il alS
Low 5 955 o Ry sy om [FV]asdm
DSt 4 Cuglis Oley Sode s (guls gme (gl LM
o Cwslie Bl &S sk 4 (P<ir0) wl da-dl
edalle (g5t sduluSlus 5l ole 053 2y 5 bS]
2 g o gladl Aoy Doy VU &l s s
s e T dedr ml s S S5 e g


http://dx.doi.org/10.52547/fsct.19.123.317
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.4.9
https://fsct.modares.ac.ir/article-7-44389-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-03 ]

[ DOR: 20.1001.1.20088787.1401.19.123.4.9 ]

[ DOI: 10.52547/fsct.19.123.317 ]

Ve CA..:.G,?._).})‘ AL 09> AYY A)LA..:'

M‘)cmﬁﬁﬁwmco)b)\}ﬂumbd}&u

Oxidative stability index (h)
(=]

Soybean oil

}':JJAJ:MS‘)‘J}J:..QJJJ} Qmwjg‘)lfh:m
LSS el st b5 el (e LSS

a
I c
Frying oil Otlive oil

Treatments

Fig 4 Oxidative stability index of studied oil sample in the current research s at 120°C
Different letters indicate a significant difference between the values of each columns at the probability level of

79-90.

[2] Eratte, D., Dowling, K., Barrow, C.,
Adhikari, b. 2017. In-vitro digestion of
probiotic bacteria and omega-3 oil co-
microencapsulated in whey protein isolate-
gum Arabic complex coacervates. Food
Chemistry, 227:129-136.

[3] Gertz, C., Klostermann, S., Kochhar, S.P.
2000. Testing and comparing oxidative
stability of vegetable oils and fats at frying
temperature. European Journal of Lipid
Science and Technology, 102:543-551.

[4] Dashti, N., Feng, Q., Freeman, M.R.,
Gandhi, M., Franklin, F.A. 2002.Trans
polyunsaturated fatty acids have more adverse
effects than saturated fatty acids on the
concentration and composition of lipoproteins
secreted by human hepatoma HEPG2 cells.
Journal of Nutrition, 132(9):2651-2659.

[5] De La Torre, A., Gruffat, D., Durand, D.,
Micol, D., Peyron, A., Scislowski, V. 2006.
Factors influencing proportion and
composition of CLA in beef. Meat Science,
73(2):258-268.

[6] Owen, R.W., Giacosa, A., Hull, W.E.,
Haubner, R., Spiegelhalder, B., Bartsch, H.
2000. The antioxidant/anticancer potential of
phenolic compounds isolated from olive oil.
European Journal of Cancer, 36(10):1235-
1247.

[7] Costa, J., Mafra, 1., Oliveira, M.B.P.P. 2012.
Advances in vegetable oil authentication by
DNA-based markers. Trends in Food Science
and Technology, 26:43-55.

[8] Ulberth, F., Buchgraber, M. 2000.
Authenticity of fats and oils. European
Journal of Lipid Science and Technology, 102:

S 4o —t
Loglbagss glebs 5 olows g ol gladle s
3Gl sl 48 5 e (5305 Lo 2N 0y ol
3 o Skl pale Glacens GLls dag s,
ol @l Ll pro b (S gl 5ol
sl a by plend glajubl a5 ol 0L G
Skl b Jod LB aals 53 (w1 5550 S Glass)
23 3 0 edas o el Sl el gl 13 01 e
S5 Al 5 Sl el (S2all Al 5 G515 8
D s (§3S F e By o Aol Ol @
STpd Al 4 by Lsw sy B o Al
e Skl Ol S ol O3 Ry ML
@ Ol 5l s il e et gl &S el Sl
SMae o fh (835 F e P s b P oS
fb,«ilj.w Al olant] s a Gl o sladd
b f8 s s s OF 5 b Jtagn ol 2l
Shs ot & s i S USG5
2GS peme Ll d Co e L s sl

ﬁ)\}ﬁé“@ﬂ&h&))w

c\.«a 0
[1] Lissner, L., Heitmann, B.L. 1995. Dietary fat
and obesity: Evidence from epidemiology.
European Journal of Clinical Nutrition, 49:


http://dx.doi.org/10.52547/fsct.19.123.317
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.4.9
https://fsct.modares.ac.ir/article-7-44389-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-03 ]

[ DOR: 20.1001.1.20088787.1401.19.123.4.9 ]

[ DOI: 10.52547/fsct.19.123.317 ]

b pae 5L 3 s e SL G e, CkS ) 2

Corporation Eds. 480pp. [In Persian].

[22] Matthaus, B. 2006. Utilization of high-oleic
rapeseed oil for deep fat frying of French fries
compared to other commonly used edible oils.
European Journal of Lipid Science and
Technology, 108:200-211.

[23] Navab Daneshmand, F., Ghavami, M.
2012. The Effect of temperature and time on
the production and decomposition of
hydroperoxides in canola and soybean oils.
Food Technology and Nutrition, 9(1):61-73 [In
Persian].

[24] Fenema, O. 1996. Food Chemistry. 3th Ed.
Marcel Dekker. New York.

[25] Thomas, A. 2012. Fats and fatty oils.
Ullmann's  encyclopedia  of  industrial
chemistry. Wiley-VCH Verlag GmbH and Co.
KGaA, Weinheim, 14:1-72.

[26] Hamedani, F., Haddad Khodaparast, M.H.
2012. Evaluation of chemical composition and
oxidative stability of khinjuk kernel oils.
Journal of Research and Innovation in Food
Science and Technology, 2(3):265-278 [In
Persian].

[27] Morovati, E., Sahari, M.A., Barzegar, M.
2010. The physicochemical properties of the
seed and Safflower varieties/lines in iran as a
rich source of omega-6. Journal of Medical
Plants. 9(36):145-154 [In Persian].

[28] Fernandez, M.L., West, K.L. 2005.
Mechanisms by which dietary fatty acids
modulate plasma lipids. The Journal of
Nutrition, 135(9):2075-2078.

[29] Mir Nezami Ziabari, H. 2011. Oil
production and refining. Agricultural Science
of Iran. pp. 464 [In Persian].

[30] Farhoosh, R., Niazmand, R., Sarabi, M.,
Rezaie, M. 2011. Estimation of the relative
stability of vegetable oils in terms of the
accelerated tests. Journal of Food Science and
Technology, 8(1):11-17 [In Persian].

[31] Hamedani, F., Haddad Khodaparast, M.H.
Esmacilzadeh Kenari, R., Ataei Salehi, E.
2014. Evaluation of chemical composition and
oxidative stability of pistacia khinjuk oil as a
new source of vegetable oil with olive oil
Journal of Innovative Food Technologies,
2(5): 83-91 [In Persian].

[32] Mirrezaie Roodaki, M., Sahari, M. A. 2013.
Evaluation of oxidative stability of olive oil.
Journal of Food Science and Technology,
39(10):61-75 [In Persian].

ARA

687-694.

[9] Freire, P.C.M., Lobo, L.C.B., Freitas, G.S.,
Ferreira, T.A.P.C. 2013. Quality of deep frying
oils fats used in street-fairs in Goiania, Brazil.
Food Science and Technology, 33:569-576.

[10] Li, Y., Ngadi, M., Oluka, S. 2008. Quality
changes in mixtures of hydrogenated and non-
hydrogenated oils during frying. Journal of
the Science of Food and Agriculture, 88:1518-
1523.

[11] Choe, E., Min, D.B. 2007. Chemistry of
deep-fat frying oils. Journal of Food Science,
72:77-86.

[12] Nayak, P.K., Dash, U., Rayaguru, K.,
Krishnan, K.R. 2016. Physiochemical changes
during repeated frying of cooked oil. A
review. Journal of Food Biochemistry,
40(3):371-390.

[13] Institute of Standards and Industrial
Researches of Iran. 2007. Frying oil-
Specifications and test methods. ISIRI No.
4152, 1th Ed., Iran [In Persian].

[14] Institute of Standards and Industrial
Researches of Iran. 2007. Olive oil -
Specifications and test methods. ISIRI No.
1446, 1th Ed., Iran [In Persian].

[15] Institute of Standards and Industrial
Researches of Iran. 2007. Soybean oil —
Specifications and test methods. ISIRI No.
2392, 1th Ed., Iran [In Persian].

[16] International Organization for
Standardization. 2019. Animal and vegetable
fats and oils — Preparation of test sample. ISO
661.

[17] International Organization for
Standardization. 2000. Animal and vegetable
fats and oils — Analysis by gas
chromatography of methyl esters of fatty
acids. ISO 5508. 2nd Ed. pp.9.

[18] International Organization for
Standardization. 2000. Animal and vegetable
fats and oils — Preparation of methyl esters of
fatty acids. ISO 5509. 2nd Ed. pp.24.

[19] American Oil Chemists' Society. 2009.
Review of methods for preparation and gas
chromatographic 92(5): 1310-1326. AOCS
Press.

[20] Farhoosh, R. 2007. The effect of
operational parameters of the rancimat method
on the determination of the oxidative stability
measures and shelf-Life prediction of soybean
oil. Journal of the American Oil Chemists’
Society, 84:205-209.

[21] Fatemi, H. 2000. Food Chemistry. Enteshar


http://dx.doi.org/10.52547/fsct.19.123.317
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.4.9
https://fsct.modares.ac.ir/article-7-44389-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-03 ]

[ DOR: 20.1001.1.20088787.1401.19.123.4.9 ]

[ DOI: 10.52547/fsct.19.123.317 ]

JEST No. 123, Vol. 19, May 2022 ABSTRACT

Homepage:www.fsct.modares.ir

Iranian Journal of Food Science and Technology 2.3

L]

Scientific Research

Investigating the quality of vegetable oils in the Iranian consumer
market by comparative evaluation of oxidative parameters and

fatty acid profiles

Mirhaj, F. ! Baghaei, H. > Heidarieh, S. A. >, Ashhad, S.*

1. Se
2. Assistant Professor of Food S

mnan University of medical Science, Semnan, Iran.
cience and technology, Islamic Azad University, Damghan Branch, Damghan,
Iran.

3. Food Safety Research Center (salt), Semnan University of Medical Sciences, Semnan, Iran.
4. Semnan University of Medical Science, Semnan, Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2020/ 07/ 12
Accepted 2021/ 07/ 27

Keywords:

Fatty acid,
Frying,
Oil,

Olive,
Soybean.

10.52547/fsct.19.123.317
DOR: 20.1001.1.20088787.1401.19.123.4.9

*Corresponding Author E-Mail:
baghaei.homa@yahoo.com

Oil has been one of the necessary ingredients for cooking around the world.
As food industry proceed, better and more useful oils with their own
characteristics are being offered to consumers every day. In the current
research, in order to investigate the quality of soybean, frying and
deodorized olive oils available in the Iranian consumer market,
physicochemical parameters such as peroxide index, acidity, iodine index,
saponification index, as well as their fatty acids profile and oxidative
stability were determined and then compared. All physicochemical
parameters except olive oil peroxide index were consistent with the
standards. The peroxide index in olive oil (9.61 meqo,/Kg) indicated that
olive oil was inappropriate for frying. 0.97 meqo./Kg peroxide value was
reported in soybean and frying oils. The fatty acids profile showed that oleic
acid was the predominant fatty acid in olive oil, while in frying oil palmitic,
oleic, and linoleic acids were significant. Also, linoleic acid in soybean oil as
the predominant fatty acid was determined. The oxidative stability of frying
and soybean oils, according to the Rancimat method, was higher than that of
olive oil (P<0.05).
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