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Conclusion: Grape seed oil showed more resistance to heat than sesame oil.

Keywords: Thermal stability, grape seed oil, virgin sesame oil

J Kermanshah Univ Med Sci. 2015; 19(5): 261-68

*Corresponding author:

Department of Food Science and
Technology, Faculty of
Agriculture, Urmia  University,
Urmia, Iran. Tel: +989143443884
Email:fayegh.molodi@yahoo.com.

Received: 28 May 2015
Accepted: 3 November 2015

Original Article



<J}§” et by 5 S doES Eyy Sl Sl el - e SSL s

(262)>

St o Gl 3 sl ol sl 6876 5 5
iz 45 53 e LS (S5 12 002
5SSy g akdsl b, (7)) s OF W5 a4y a0
5 0=ty (B) el o YL 5 055 F o
035 & 36 05,0 4 1393 Jl s O, Kea
S W3S IS SR ker by AS 2l )
Esl 3l 5 Sw a5 180 glaes s 0315 &yl >
J= 03 2 g S 5 Gl e Rl B
RS W+ IV { S| (N YCH | VAPV v
by A= B i ol A 1S
YU O gl eS| 5 I L oyl 55 5 6K s
2010 J—u 5 Ol,L—Sea 4 Borchani .(9) s,lu—s
2315 eSSt 1Al 5 pbe—d Sl g
o 2050 Vg Py 9 WS 0y 5 Sl Sy,
Wl 52y oIkl &5 W) S (pl 4 5 Ksls I 3
55 165 (sloss 55 Do AmnST 4 S A
Do) obas 3 AuS 0y gm B9y 3 Fb 3 5 Sl
o 3 Lag by, Cenl 4 4z g L .(10) ol
5 s sy G S 55 el p5Y oS D e
plosl ity Sliios 5 adllas O CodS 5 ¢ 5 Sl
e o Sha Ly ol el ol ply 5 s
b oS 5K as sl Sl ol
5 et gl ls bl 5 055§ e

1235 plonil op 4 o LT (551 4l

LSy g 3ls
asatlao fﬁ.‘)b el )40 &w b‘y}\.ﬁdﬁ?
S o oS 551 g e Sl wp po s 4z sl
eI aRaT JoS by, Geod opl 53 KD 6 Ik S
sban 15k 53 s s S S wen By s SO
)‘j\a. 23 S 9= 48 ..\Jﬁ?) 0_53) C"J ) j‘) éb\-ﬁ:
&= R IUT 5 ol (Gl sl (gl &
HD 6180 :Jus PHILIPS) S & v 51 Ols &)l >
8 Sdeds Lﬁo.&jj A ealaiwl (0,33) ,':1.‘ 2/5 u;‘"i\’.‘.‘f

PRV
55 St sl gl NS p bty 5 b
Loy gl 1430 b Sl Joe
g 3 At g edd sloml 1aa K 5 aul B s
QT [ PP R U KW { PO RCN I PR R W {
O s Esly 23l b s Hlediay O gewldenS|
plos 5 s Loy 53 aewy (SN3d 9 (b
(D) dms o b 1) (S5 5 bt sla L
WJils 53 148 4 p g o sl P, 51 (S 05,5 & e
i ol A g Sl )8 5 Ol jo (L0 s
2% 094b ) (s g (P D)o 93 4 &S
P S by CieS (2) 3 g oo plomil (B35
S35 2125 Sl Jla, 5 2 635 Conal S (S5 SE
b oz 50 4 pae e S S5 5 A
b gl 2STy (3 52) sl S alb 5 il
3 =) asdan (Igp s 53) O gl eS| LS Lo
O e T S P o PR G =
b0 s Olme (B) spdi e By, oS 5 i
Fe Sy a5 Las aile il ol ge 4y (Sas
G B0 S F e ddE g e g0 g5 05 S
3,05 056 o9, 035 5 eskigs 5 e b opylie 05 S
gl o el 455 15 51 508 dowS 25,5 ()
033 S5l Aol 5 Skl Aol OF iy 45 3,0
gl o Ol o el gyorms A2 3 85 51 i
JS 953 80 51 Jhey S sid el 5 Sl el !
asls s e SIS ) bS8y, o slade
=9y G\rasls g 3 1) B, Ol o pde doS
S 01 A5 Lol oyl 3525 b bl colyls Koo
So A 5 0 Rl g s Ko sladils 51 oS
Ot oo Blod 31 5 oKl aiar by .ol
Sromlis 5 S5t SBdl (§ pKai
5 e BB fpizmen 2y (pl 2505 2 53 ol
90 s OF gLl b oz skl Ol 5 ol S
2 38 oFas o) S gdal laie (6) duy o Ao



( (263)

1394 uljj By al gr:r.u_ AJL;J gr.A:J",J JL»—AL:JL:)S u_.(.;ﬁ r}.\.ﬁ Am‘b J:'A.ﬁj‘l w.\.ﬁ MMU}:)

S13.05) Sl 0k wlyl as )l Olaj s Kl At
(1-4

BL o-'ﬁj) 99 JA QJQM‘ Q‘}:ﬂ ‘4.1..0\:- @Lﬁ JJ.LE.G
ds @L’.’a BIEY S 9 Gt | P 1 | g NG JE e
AS Egy 53 Gohel il Ol5ee (1515 503) (5o
.b)‘b)bs df.y‘ick“)°).9<"|w&'°ﬁ)“i¢“:“"

)b (2 )b‘,_u') ..\5_....5|ﬁ .)J—FHLH,&@\—S
(i)"jﬂ a4

B R S W odaliw u—“QJU"rﬁ‘J(’P cslw

BL ‘. <|ﬁ:x" AO_&})up"_a,'.

Slelw olad 55 il Ay, cnKS g5 o
AouS by gosmat p3 Ad 8 Sl sl
p95 Sl LS A ST Ol 0531 A
2 deSly S 5 Sdls welsl el
G397 ot A sdaliis 23yl =4 53 Slela
23 edmd s Ol AmS by STy Ol s
835 g3m 33 e el Az g JU6 45 Sl
PO P PU S PRVEE St GOur TR < Py
(P<0/05) 5,15 5455 (s lskine M-

Mt b gy by i il kil S o
33 il el Ol a5 Bl S
=S Olime OF Jds a8 55 0 dalie &gl Slola
4 b OV a4 Cod A gl OV e
33 Al e S S 5 ale O gl A
72 53 ol e dl Ols (1 Al $ b
23 Sl 03 g (BB Ay, Sl By, 4o
S eaalte Ul e 55K s sy o
25 Gl sl Sl s el Sl oS
S Gy Lads im aob e LS ooy sl
el Sl o by il 52 o BT ]
o) 4Bl 3 iy Sl 3 SialS
LS 5 addyl OS5 fad adpe 4 Ol s
A3 o O gl heST 4 6

3l Ol g e aalllas I Jeol s bl

H‘))O—é})&ﬁ}bﬂ))ﬁﬁjw’u‘d

9 La— oals &yl > 180 C l—ss j5 csl—u
At bl colw S Gl Juol b b (5,15 p4 sed
Sa b 53 a3l 5 a3l Ol 0L b e gl
omed AS (5 13eK =18 glos 55 0,5l gladed
e Ly, el 5l S Aald Ol g 14 g
3 S

ST ol b5, 53 e e gla Sy,
S ol S g0 opl 4 5SS n E gy 9 S
aly) s8leST u A5 5 0 ) e eSS Ol
o Ol gsany denS | ol (Il el s L das
Al Jorl o 0 kas 0L 5 O oS ad gl DY guame
- E RN P LS| IO v RCION W KWK IYCH JOOF S
e S 20 S84 Ol denST 4 S DY pazme
31Nl sl 3 (g g ) ) ST 30
ool et s 03lizwl €0-8-53 o ,led L AOCS
940/28 o ,lo—iam AOAC 3, hikusl 55, 4 j5 (Sohows!
S Ikl B, bl p cpde gl wdil 23 8 O se
ows 31 eslaaul ) 4093 o e 4 Ol o
J—=S <3l UVvisible Camspec m330 e 426 525!
oot PSS G ] imen e (IS
9 RS sde Ul gl 95 paemme 5 5 Slamwlone
(11) <38 plowil s 51

Sbe 5 poty besls gLl sla LT plowit 51
2 LoSils amlis gl S A3 B 5 K s LS5 aw
ANBle s 53 (Duncan) oSils be30 51 e (glasles
Excel 1551 p 5 Ly bals god .y 8 e3lizal SPSS 16

433 5 o, 2010

laasl
addllae 3, 50 sy, abard LT 4 bgpe ol

180 slos 55 (bl o ) ilisn glalle) 55
FROUV PRSI N N PRECIATE S I r
Slop pmdl D is K, 4 by e 5lasls pd romes
5 AuS by, S a5 F 5 ph sl keS| (S



<J}§” Gn By, 9 S S by, ol oL Al - e SSL s

(264)>

it S by f g 93 ey Al
(P<0/05) 5,15 3 455 s lobine oglis oS 5 g8

aS e ol a5 ls (g pRemi sl bl Oyl
9 O gt S O s s bl sy mpn |

33 3 g it | s S By Caaglie alS

o B Sl a3 180 slos 3 (Coplus s ) ilitee sla0le) 53 andllas 5540 G5, L5 plond b kil 4 b g 4o &=\ -1Jgee

VI R RPRTES{ R D (| TR Y|
IS r S K oS 255! oS 255! oS

4136 6/01  °B0/38x0/0  **1/96x0/01  *1/99+0/28  *2/04+0/54  °B0/26£0/01  *2/14+0/45
8/16 7062 A3/37+0/01  "A3/38x0/01  “B2/42+0/01  *2/12+0/02  “B0/22+0/05  #42/98+0/0
1135 13/49  ®7/75+0/0  “6/89+0/1  *®1/86+0/01  “3/3+0/0  *®0/24+0/01  “2/67+0/01
9/85 15/34  B5/31£0/02  *A9/7x0/0  B2/27+0/0  “A2/82+0/01  B0/35+0/02  A2/81+0/05
12/5  12/25 °B8/34+0/01  °A6/71x0/7  °B2/08x0/13 A2/77+0/03 ©B0/28+0/01  °2/58+0/03
16/03  19/01 °®8/11x0/03  “A9/01+0/03 93/96+0/06  *5+0/38  B0/3x0/03  “2/68+0/04
16/88  26/92 "11/68+0/01 12/42+0/01  °®2/6+0/05  ™7/25+0/06  “®0/33x0/01  "2/60/03
17/09  26/62  ®10/17+0/0  %*12/5620/0  ™3/46+0/01  947/03+0/11 *B0/25+0/01  2/4%0/07
18/81  33/98 ™9/51+0/01  "16/05+0/2  "®4/65+0/0  "*8/96x0/05  *®0/23+0/02  “2/65+0/07

ol

(csls)

(0705 3t & 9031 Ly1 Kuss b gls sme sl g bl Blod 51 il o 4 by e sy a3 S i S S Gy lyls slasl

(0705 58515 09031 L1k FRaSs b 6)ls sne gl gkl Blod 51 il ja a0 by o sy 2 53 S e Sy Sy slls slasl

Sl 34s

3.5
3

2.5 1

~

2

o

(cell)obs;

v JQ;LSU..O})

. S s i)

(colu ) il lailey 5o 315 Slu a5 180 (les 5 (ool sl ol puis —1 410908



[E
o

OFRP N WPMOoOLo N o ©
%.
e

o 1 2 3 4 5 6 7 8
(cel)obs;
(cslos ) ilises la0le) o o F e am 55 180 (slos 53t s ey Ll ol i — 2488 503

18
16 //’—
14
12
ﬁ. 10
\7% 2 i == S ey,
.3‘; 4_ -.-)jf.,‘w
2
0 __{

o 1 2 3 4 5 6 7 8
(celw) ol
(cols o ) ilitee a0l 43 o1 8 Sl a5 180 les s d.l.x.lﬁ.ﬁ bl Ol a5 =3 ylaged

Tél

kS

3 20

Vz 15 == S oy
10 | +)j<.,‘w
5
0

(cel) il
(sl o ) ilisin glalle) 5 35 Sl a3 180 slos j3 WS 55 kil Sl yuis —4 slog0d



<J}§” et by 5 S doES Eyy Sl Sl el - e SSL s

(266)>

sl gl cele s pl b (Canl § ganl AnST|
Jods 5 0bey CBIE L Ll g0 0358 OF s
51 Ol A S LS 5 4y Y geames ol OAS
s on S kil ol lAde

95 ol @ bkl G5 5 e 8 (SN Jse
23l S Bl 5l eyls s ey ) £
K by S XS ) 3 Ay ) Ol e
ST el il bl 13 6 5V mha 55, S
AouS by dm e O] ALed By, 4 350
O SOV R PP ISP o (S YUY KUK RGP 1
Ol 2STac 152 o5l 4y Ol o 5,05kl
S G35t A st ln Jsd JU Sy
ol s ((18) el 2y, 0 FskS p OV (ST s
Al b J b 3 50Kl as by deeS |y e ]
SoxS g, (J 2,0 1 oIkl e gdma o 1~
i ol 3 )llal 03 5ame 5l dey 4 5 colu

LSy 4205 45 Aas g0 DL OliRoes plu gl
deS |y 348 aoe 5o 5wl Gl BINL oLl ST s
Jw 5 OLSen 5 Neff (17) asb s 228 85,
L1 0gmaNpe b b G2 S5 oo B35 203 5 1994
Lsls Syl 1y Ol eS| BT Oy bgu 5 cpd ! oY
Al iol8 celw D 5l dm 1y ATy K
(18)
RS

O gl ST 4 6 Y gz 51 (55kme ik
N paames LK 0 ka3 0L bl ol SRl el
o el 51 Al 5 O 8S dauslT Al I
i sl sk (555 1 KIS S ol LI 2
(19) 5,138 3G sasg

oAl Ol s caalllas 55 50 255 g5 95 om b
3 f doS By 53 ol Ml b s a s
EYIBY. < RO Py

sl O s 2010 Jw s 01, lKen 5 JLuls

")_'9}))) b‘;‘;\_wl a2 170 ‘5\.6.) J° |) au\i}éi

Gda! bl

4 b P, 53 Ry Kl Sl
ey 0 (12) il e by S 5 e
453 180 slas 53 3151 @z sladenl YU <yl b
sds 2l > Slele b s Sbleg o 5 sl
2L L aslas ol 5l el b (13) 43
2010 Jws ,3 01y Kanr 5 JoulS acalllas 5 ol
adlas opl 5o &S a5 cpl @ a5 b (14) 5,0 cisllas
S ool 25 03531 gy 4 (Sl gy 03Le
sy b Aol Ol 5 by oo alST (S 55
s s 48 L 01 51(13) al e SRl (5 508
o Sl 31 i 33T G sladenl LS|
il el ik el g S 55 0SS 3
Ojen kil 505 351 0 gkl Oln 4z 2 ol
N ss 9 A8 o 1y FALS ity kel
G=b b 005 s YL ST g,k
Sla oty hmwl s Slus 508 210 5, lutkul
o2 = 33 5 dm2 3 03 o)l = 5l =3 S
Sl Jles! 1 o codd adeas LS slagdy,
ol e (15) cmul a5 0/1 pSTu>
Skl 30 31 A152 ol s 01l o 5,k bkl
0/2 55 )5 ¢ s gogmatden ALS sl 2
s ol 51 Jols s bl (16) asb
31kl 03 gumes 53 K At by, &S S Ul e
a5l SV eagdme 3 AomS Gy, (Js a,ls 1A
by &S gy Sl s ceents .l 3l
O gl eS| s 55Kl A g5 4 e oS
B9 (S e
KW (PR

O gemldonS | Sy ad gl guazes SS9, 00
dpazs (ol 258 (o Mg o)l (b5 S
3 g o eSS W les 53 5 adls 6,lLLL LSl
ad gl OV paaes 0 dia30ME AT s 45 0T



< (267)

1394 uljj By al gr:r.u_ AJL;J gr.A:J",J JL»—AL:JL:)S u_.(.;ﬁ r}.\.ﬁ Am‘b J:'A.ﬁj‘l w.\.ﬁ MMU}:)

P Bl Sl s, s S S5
sddiplon! (A3 s 5, K 15 O gemldenST 35 50
(24 523 20) a8 o a1y oMo ol 5
=i solml aglis s 1, 9 Abdulkarim
S bkl 035 YL a8 Wals DL SB slagdy,
ol Sl pd ) S Aol le (LSl b i
sde b, Y d2D) s on S H S se Ol 8
Sladesl (ol s e O gl denST L il 0 oS 5 5
25 5 4z g 85 Kb ke Do g Iyl o o 2
(S S o

Kl o Ol Jsb s 3l B Sl 4>, 180 o) >
S 5 plemd Sleo gt 3 s Ol pis sl
Kn by 45 3ls OLE Jool il 348 ok,
N stk byl s domS by, 4 Comd S
Ol 3 95 31 (g fm Caaplie Ol 4y o 9 5500

aslaul X AP bjs e 95 u‘j@ "ﬁ‘ﬁ\.’ﬁ AR 0

St Ol Asls 1 5 aalllae 5,00 0G5 05
ol 2 5l demy 56 (S5l a3 51 S a5
s oddplonil Slalllae s Sl S 32 pas,l
Oy g Las il 51 53 S Gl ol s dias (LS
520) dob e I b p gl il pas |~
S WS bl 2005 Jlw s Of,Ken 4 Baiano (21
sd—as gl Ak ‘5;(.5 A= 55 Gkl ol Ol 4,
sl 5 4o 66 O gl ST Ol e &S sl
DS 5 b iy S OS5 S| ST ol
(22) ol Bl 55 & gl ST 4 56
oSFF ol

BB jasle algsa dnST &5 &5l 4 4 gL
S L 95 O gl ST Ol (2b501 2 (Sl
s Lty Sl S 55 gkl bl 0] 2
S Ol denST 51 5olme kil o0 .(20) 555 00
el Oyl o 315 OLES WS 95 55 kil aslows .l

Ol Sl 3l 45 358 g0 JS O gl denS| Olpo 55 ook

y}).b)bd:)b‘)‘rvs"s"s}a%}é‘ ‘v\nmaS‘ﬁ dde
el Ol s 3 5 oKl dd By A S S

Sl g ($3SE e B, Olgea doS by,
_;yﬁ} w; ° g aU‘,S QL‘}Q'\-‘}&:‘.\% LSLAL‘)

References

1. Mohamadi T, Azizi MH, Taslimi A. Relation of Fatty Acids Composition with Stability of Sunflower and
Canola Oil Blends. Journal of Food Science and Technology. 2007; 4(2): 67-76.

2. Aladedunye FA, Przybylski R. Degradation and nutritional quality changes of oil during frying. Journal of
the American Oil Chemists' Society. 2009; 86: 149-156.

3. Kochhar SP. The composition of frying oils. In Rossel, J. B. (Eds). Frying: Improving Quality, Cambridge:
Woodhead Publishing Ltd 2001; 87-114.

4. Mariod A, Matthaus B, Eichner K, Hussein IH. Frying quality and oxidative stability of two unconventional
oils. Journal of the American Qil Chemists' Society. 2006; 83(6): 529-538.

5. Sanibal EAA, Filho JM. Frying oil and fat quality measured by chemical, physical, and test kit analyses.
Journal of the American Oil Chemists' Society. 2004; 81(9): 847-852.

6. EL-Mallan MH, Soukra LM, Gad AM. Fatty acid composition of oil grapeseed. Seifen — Oelo — Fette —
Watchse. 1991; (25):961.

7. Edible fats and oils. Grapeseed Oil definition, charecteristics packaging, protugues, constansts, fatty acids and
unsaponifable Grasses-y-8- ceite. 1999; 34(4): 212-215.

8. Yoo JY, Shin DH, Min BY. Composition of grape seed oil. Korean Journal of Food Science and Technology.
2000; 16(3): 257-260.

9. Rahnemoon P, Azadmard-Damirchi S, Peygambardust SA, Hesari J, Nemati M, Zenouzi A. The effect of
frying on some qualitative characteristics of grape seed oil. Journal of Food Science and Technology. 2014;
45(11): 25-33

10. Borchani C, Besbes S, Blecker Ch, Attia H. Chemical Characteristics and Oxidative Stability of Sesame Seed,
Sesame Paste, and Olive Oils. Journal of Agricultural Science and Technology. 2010; 12: 585-596.

11. Institute of Standards and Industrial Research of Iran. [Anisidine - oils and fats. ISIRI no 4093 (Persian)]. 1%
ed. Karaj: ISIRI;1997.



<J}§” Cen hoy 9 S NS GRosy Sl oMl alis - S anb (268)>

12. O’Keef SF, Pike OA. Fat Characterization. Food Analysis, part 3, chapter 14. 2" ed. New York 2010; 239-
260.

13. Machado ER, Marmesat S, Abrantes S, Dobarganes C. Uncontrolled variables in frying studies: differences in
repeatability between thermoxidation and frying experiments. Grasas y aceites. 2007; 58: 283-288.

14.Casal S, Malheiro R, Sendas A, Oliveira BPP, Pereira JA. Olive oil stability under deep-frying conditions.
Journal of Food and Chemical Toxicology. 2010; 48: 2972—-2979.

15. Anonymous. Food and Agriculture Organization. 1999. Available from:
http://www.fao.org/DOCREP/004/Y2774E/y2774 e04.htm.

16. Institute of Standards and Industrial Research of Iran. [Heating oils and fats. ISIRI no 4152 (Persian)]. 1* ed.
Karaj: ISIRI;2000.

17. Deman JM. Principles of Food Chemistry. 2st ed. New York: Van Nostrand Reinhold 1990.

18. Jamshidi M, Ghasemi JB, Abdollahi A. Comparison Of Thermal Resistance Of Sunflower And Frying Oils By
Principle Component Analysis (Pca) As A Chemometric Method. Journal of Food Technology and Nutrition.
2012; 9(2): 17-28.

19. Mohammad Imtiyaj Khan Asha MR, Bhat KK, Sakina Khatoon A. Studies on quality of coconut oil blends
after frying potato chips. Journal of American Oil chemist’s Society. 2008; 85: 1165-1172.

20.Billek G. Quality assessment of used frying fats: A comparison of four methods. Journal of American Oil
chemist’s Society. 1978; (55): 728-32.

21.Hammond E. Qil quality management and measurement during crisp/snack frying in palmolein-what is
important to product quality. Malaysian Oil Science and Technology. 2002; 11(1): 9-13.

22.Baiano A, Gomes T, Caponio F. A comparison between olive oil and extra-virgin olive oil used as covering
liquids in canned dried tomatoes: hydrolytic and oxidative degradation during storage. International Journal of
Food Science and Technology. 2005; 40: 829-834.

23. Ayadi MA, Grati-Kamoun N, Attia H. Physico-chemical change and heat stability of extra virgin olive oils
flavoured by selected Tunisian aromatic plants. Food and Chem Toxicology. 2009; 47: 2613-26109.

24. Abdulkarim SM, Long K, Lai OM, Muhammad SKS, Ghazali HM. Frying quality and stability of high-oleic
Moringa oleifera seed oil in comparison with other vegetable oils. Food Chemistry. 2007; 105: 1382-1389.
25. Abdulkarim SM, Long K, Lai OM, Muhammad SKS, Ghazali HM. Some physico-chemical properties of
Moringa oleifera seed oil extracted using solvent and aqueous enzymatic methods. Food Chemistry. 2005; 93:

253-263.



