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1. Hydrolysis

2. Oxidation
3. Polymerization
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Table 1 Fatty acid composition of frying oil samples

Treatment Treatment Treatment Treatment Treatment Fatty acids kind
5 4 3 2 1

6.7+ 0.05° 7.4+ 0.05° 8.0+ 0.05° 8.7+ 0.05%™ 23.6+ 0.05° Stearic acid, C16:0
2.6+ 0.05° 2.6+ 0.05° 2.5+ 0.05° 2.5+ 0.05° 3.5+ 0.05° Palmitic acid, C18:0
51.6+ 0.05" 47.7+0.05° 44.2+0.05% 43.9+ 0.05% 43.5+ 0.05° Oleic acid, C18:1
33.2+ 0.05° 36.5+ 0.05° 39.8+0.05° 43.2+0.05° 25.6+ 0.05° Linoleic acid, C18:2
5.1+ 0.05° 4.4+ 0.05° 3.7+ 0.05¢ 2.99+0.05¢ 1.98+ 0.05° Linolenic acid, C18:3
9.4+ 0.05° 10.0+ 0.05% 10.68+ 0.05" 11.3+0.05 26.5+ 0.05° Saturated fatty acids

Data are presented as the means + SD of three replicates.Different superscripts show significant differences in
each column at p<0.05. PO: palm oil, CO: corn oil, CZO: colza oil, SFO: sunflower oil. PO, CO, CZO and SFO
were respectively from left to right 50:20:20:10 for treatment 1, 0:60:30:10 for treatment 2, 0:50:40:10 for
treatment 3, 0:40:50:10 for treatment 4 and 0:30:60:10 for treatment 5.
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Table 2 The Smoking point, saponification value (SV) and iodine value (IV) of frying oil samples

Kind of oil- % Physiochemical properties

Treatment PO CcoO Cz0 SFO Smoke Point (°C) SvV v

Control (1) 50 20 20 10 228+0.41° 193.6+0.11° 86.3+0.01¢
2 0 60 30 10 222.40+0.35° 189.7+0.22° 119.240.17°
3 0 50 40 10 222.40+0.30° 189.4+0.25 117.84+0.08%
4 0 40 50 10 217.5+0.47° 188.9+0.18" 116.8+0.06™
5 0 30 60 10 214.03+0.28° 188.6+0.01° 115.60.05°
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Data are presented as the means + SD of three replicates.Different superscripts show significant differences in
each column at p<0.05. PO: palm oil, CO: corn oil, CZO: colza oil, SFO: sunflower oil
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Table 3 Oxidative stability index (OSI) and Anisidine value of frying oil samples

Kind of oil- %

Treatment PO CcO CzZ0 SFO

Control (1) 50 20 20 10
2 0 60 30 10
3 0 50 40 10
4 0 40 50 10
5 0 30 60 10

Oxidative stability evaluation

OSI (110 °C) Anisidine value
18.6+0.02° 3.06+0.02°
12.73+0.02° 4.3+0.03"
13.06+0.02" 3.6+0.02°
13.3+0.01° 3.7+0.03°
13.6+0.02° 3.4+0.01%

Data are presented as the means + SD of three replicates.Different superscripts show significant differences in
each column at p<0.05. PO: palm oil, CO: corn oil, CZO: colza oil, SFO: sunflower oil. PO, CO, CZO and SFO
were respectively from left to right 50:20:20:10 for treatment 1, 0:60:30:10 for treatment 2, 0:50:40:10
fortreatment 3, 0:40:50:10 for treatment 4 and 0:30:60:10 for treatment 5.
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Fig 2 The acid value curves of frying oil samles
exposed at 60 °C within 18 days.PO: palm oil, CO:
corn oil, CZO: colza oil, SFO: sunflower oil. PO,
CO, CZO and SFO were respectively from left to
right 50:20:20:10 for treatment 1, 0:60:30:10 for
treatment 2, 0:50:40:10 for treatment 3, 0:40:50:10
for treatment 4 and 0:30:60:10 for treatment 5.

YoY

0.61
0.51 A
0.41 A
0.31 A
0.21 A
0.11
0.01 w T T T T T |

Peroxide Value (meqO;/Kg)

Time (Day)

—¢—Treatment 1 —F— Treatment 2 —#— Treatment 3

——Treatment 4 —*—Treatment 5

Fig 1The peroxide value curves of frying oil samles
exposed at 60 °C within 18 days. PO: palm oil, CO:
corn oil, CZO: colza oil, SFO: sunflower oil. PO,
CO, CZO and SFO were respectively from left to
right 50:20:20:10 for treatment 1, 0:60:30:10 for
treatment 2, 0:50:40:10 for treatment 3, 0:40:50:10
for treatment 4 and 0:30:60:10 for treatment 5.


https://fsct.modares.ac.ir/article-7-20036-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

\VQV#‘\O a)‘j)‘/\' E)LQ.\:'

di\.l.'c @M}(}l&

4 e gV 5l Wl o, Sl s W LS
sde bl el sde il ST sde A1
(Coos 03830 2ot (L Ol 28l 5 sl
it Spd Slosar (B8 B s Las dal
Y ol Wl s L6 (sla 5505 3 5l 0L s e
G oS izmen 5 IS 85, s IBIL (00
Gl Cm el faaze DV d 5o D)3 )
Lol o Rl s sde 5 Lals Salo sde 5 250 ahas
534S sl Ol s s Wges ST Ol 4 A g
3 b Gy S SRR L L e, U Gl 4l
GBSl ke s el e 13IS Do) S alS
= S s D3k el Gl pnlest ol O
osb 4 A edalls LS1 o sde polie 5o (oo s i
Sleogas  wsp 4w S sy ool gl K
Sl 525 F Do bSOl 5 plend S 5
Sl das o Ol oty Il BB &l b alis s (L
Cod SV Ll o sladenl slgme SLls @Il 555
5 2l G Ll clls oS s e, s plsl w
5 mlSh ol s plend b Slosat ssg
O3S Fow goyame Slefsy odS GhIBl rames
5 U ) sl Sl el WJlm gl bl
SV jeolie SLls oS 05,8 & o paiin Slgdss 3 15IS
o Sl s mas 5 anb slliS! i
Oty 4 5ol LT e ST sl dde l5 e s L
Lowlie nlasl ol 5 plend 5S35 Sl sast

A ($3 5 e Sl b o

clm 0
[1] Shahidi F.(2008). Extraction and analysis
of lipids. food lipids:Chemistry, Nutrition,
and Biotechnology. boca raton: CRC press;.

pp- 125-280.
[2] Akoh, C. & Min, D. B. (2008). Food
Lipids: Chemistry, Nutrition, and

Biotechnology, Third Edition, Taylor &
Francis.

[3] Khorshidian, N., Yousefi Asli, M., Arab,
M., Hosseini, H. (2015), Acrolein formation
in foods and its impact on health. CE. 2015;
4 (S1) :189-175. [In Persian]

Yoy

slST gyl ol el —E-Y-Y

(oo y 33030
0S5 dadl) O seulans] p53 SV guarme oS3l s
dalgr JSE5 (Soo b o) O spnldeneST s DY pzmes (L
o3linal 3550 e O (S SOl s 1531 Sl oS 4
Oy plesl asls Olge @ 5 old Sy olKaws 3
A Jsdr 4 L] 28 e Ll g ceslas
(P<0.01) w54 Llstas ol oIl Obey » bajles
Ol 0 ) Jles @l %C HailisLolul op iy
CelA YWY LY [l 3 OF Sltie op 2eS 5 el YA/AQ
Loles ar L) Dled o Sl 4y LB s S calie
O byl oy GOl Ll s S el (g lsbine Cakes]
@B s s e ¥ Y bl o K3 g Sl 5Tk
S a8 izman 5 oIl 25, Bl L oS s 0 OLL
DAL e el et Gl OsYse b 0 S 8
e Sladl Glge Jds 4 Lls o pl S (Y B0 LS
Aol Sl i palie e 5 Wb 25 00 SYL gL
Zambiazi , Przybylskis |~ sl 1S é5, o
sy 3l b s i lSLlL oS s S 5158 [YE]
Al S 5 05ST gLl e o slad
L3 o sl s STy se b b Gl s an
SV pams 3l SV O pelbenS] o s a2 S
355 as a el peed S el SIS 5 e 450 5 4l
ol o3l rals LSt ol Obey Ul sal s Zely
Sl a5 el SO JAugustin <
b B 2 038 fae s 035 S IS b
o Sl Ol Lages pp b b 5 203 iyl
PEIFYIIISTT SN WO RN PP (PP P PR PR PP
@ S YL LSt (Ol s eSS ey LS S

C;\..:vl} P8 })}A 6@}\))&)

Z £
S bl -t
%\)}L}J\A}LSAQL.;J JMJJJUJ]‘)AOJ\AIQAM;M@L:J
el G Gl plend S Sl s oy S
foere Al 4 e S3S b Glgbsy OseVe b
5 ol dde Jall (gl sde JalS ‘CL’“'Z\ oo sladl

kgjl.)u”l.; T e LS dalg 39 alads &AKS


https://fsct.modares.ac.ir/article-7-20036-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

w5 S Il 5 sl S5 Sl st o)

L 5 (ol o sl Olas!

[15] Naderi, M., Farmani, J., Rashidi L.
(2016). Structuring of Chicken Fat by
Monoacylglycerols. J Amer Oil Chem Soc
93:1221-1231.

[16] Naz, S., Sheikh, H., Siddiqi, R., Sayeed S.
(2004) Oxidative stability of olive, corn and
soybean oil under different conditions. Food
Chemistry, 88, 253-259.

[17] Serjouie, A., Tan, CP., Mirhosseini, H.
(2010). Effect of vegetable-based oil blends
on physicochemical properties of oils during
deep-fat frying. American journal of food
technology. 5(5), 310-323.

[18] Tabasum, S., Asghar, S., Ashraf, S.,
Mohammed Khan, K. (2012).
Physicochemical characterization and frying
quality of canola and sunflower oil samples.
Journal- Chemical Society of Pakistan
34(3):513-517.

[19] Bracco, U., Dieffenbacher, A., &
Kolarovic, L. (1981). Frying performance of
palm oil liquid fractions. Journal of the
American Oil Chemists’ Society, 58(1), 6-12.

[20] Toregard B., Eriksson A. (1979). In:
Proceedings of 10th scandinavian
symposium on lipids. Nyborg (Denmark), p.
54.

[21] Yoon, S.H., Kim, S.K., Kim, K.H., Kwon,
T.W. AND Teah, Y.K. (1987). Evaluation of
physicochemical changes in cooking oil
during heating. Journal of the American Oil
Chemists’ Society, 64, 870-873.

[22] Zeddelmann H. v., Wurziger J. (1973).
Verhalten und beurteilung von fritierfetten in
der praxis. Fette seifen anstrichm. 75, 18-24.

[23] Augustin, M. A., Asap, T., & Heng, L. K.
(1987). Relationships between measurements
of fat deterioration during heating and frying
in RBD olein. Journal of the American Oil
Chemists’ Society, 64(12), 1670-1675.

[24] Przybylski, R. & Zambiazi, R. (2000).
Predicting oxidative stability of vegetable
oils wusing neural network system and
endogenous oil components. Journal of the
American Oil Chemists' Society, 77, 925-
932.

Yot

[4] Obrien, R. D. (2008). Fats and Oils:
Formulating and Processing for Applications,
Third Edition, CRC Press.

[5] Matthéus, B. (2007). Use of palm oil for
frying in comparison with other high-stability
oils. Euro J Lipid Sci Technol.;109(4):400-9.

[6] Zaliha, O., Chong, C. L., Cheow, C. S.,
Norizzah, A. R. & Kellens, M. J. (2004).
Crystallization properties of palm oil by dry
fractionation. Food Chemistry, 86, 245-250.

[7] Dian, N. L. H. M., Sundram, K. & Idris, N.
A. (2007). Effect of chemical
interesterification on triacylglycerol and solid
fat contents of palm stearin, sunflower oil
and palm kernel olein blends. European
Journal of Lipid Science and Technology,
109, 147-156.

[8] Asadollahi, S. (2013), Oil technology.
Tehran, Danesh parvar. [In Persian]

[9] Aniotowska, M., & Kita, M. (2016). The
effect of frying on glycidyl esters content in
palm oil. Food Chemistry, 203 (1), 95-103

[10] Man, Y. B. C., & Hussin, W. R. W.
(1998).  Comparison of the frying
performance of refined, bleached and
deodorized palm olein and coconut oil.
Journal of Food Lipids, 5(3), 197-210.

[11] Pantzaris T. P. (1998). Comparison of
monounsaturated and polyunsaturated oils in
continuous frying. Grasas Aceites. 49, 319—
325.

[12] Abdulkarim, S. M. Myat, M. W. Ghazali,
H. M., Roselina, K., Abbas, K. A. (2010).
Sensory and physicochemical qualities of
palm olein and sesame seed oil blends during
frying of banana chips. Journal of
Agricultural Science. 2(4): 1916-9752.

[13] Serjouie, A., Tan, CP., Mirhosseini, H.
(2010). Effect of vegetable-based oil blends
on physicochemical properties of oils during
deep-fat frying. American journal of food
technology. 5(5), 310-323.

[14] AOCS, (1996). Official methods and
recommended practices of the american oil
chemists’ society (4th ed ed.): Champaign:
AOCS Press.


https://fsct.modares.ac.ir/article-7-20036-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

JEST No. 80, Vol. 15, Oct 2018 ABSTRACT

Investigating on Physicochemical Properties and Oxidative
Stability of Palm-free Frying Oil in Comparison with Palm-
containing Frying oil

Amirsardari, 1. 1, Asadollahi, S. 2*, Eshaghi , M. R. 3

1. Master Student of Food Science & Technology, Islamic Azad university of Pishva- Varamin, Varamin,
Iran
2. Assistant Professor, Department of Food Science and Technology, Islamic Azad University of Pishva-
Varamin, Varamin, Iran
3. Assistant Professor, Department of Food Science and Technology, Islamic Azad University of Pishva-
Varamin, Varamin, Iran

(Received: 2017/07/15 Accepted:2017/08/20)

Due to unique chemical composition,palm oil has been extendedly used in food products such as
margarine, shortenings, cooking oils and specially frying oils.In this research, physicochemical
properties and oxidative stability of palm-free frying oil formulated by colza, corn and sunflower oils
were investigated. The portions of produced frying oils containing palm oil, corn oil, colza oil and
sunflower oil were respectively from left to right 50:20:20:10 for treatment 1, 0:60:30:10 for treatment
2, 0:50:40:10 for treatment 3, 0:40:50:10 for treatment 4 and 0:30:60:10 for treatment 5. Obtained
results showed, lodine value increases and total saturated fatty acids (SFA), saponification value and
smoking point decreased with the remove of palm oil from formulation. In terms of physicochemical
properties, the results indicated that in palm-free samples (treatment 2 to treatment 5) with the increase
of colza oil and decrease of corn oil in formulation, SFA, smoking point, saponification value
decreased and iodine value increased. Investigation on oxidative stability in palm-free frying oils
indicated a decreased Rancimat test and an increased peroxide value, AV and Anisidine value.
Regarding oxidative stability evaluation, an increased acid value and Anisidine value and decreased
Rancimat test were observed, although no significant different in peroxide value was distinguished in
palm-free sample with the increase of corn oil and decrease of colza oil. Consequently, owning to
obtained results blank sample (palm-containing sample) is of the best physicochemical properties and
oxidative stability. In palm-free samples (treatment 2 to 5), treatment 5 showed more proper results
than others.

Keywords: Palm oil, Frying oil, Physicochemical properties, Oxidative stability
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