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2- Flame ionization detector
3- Total polar compounds
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1- Saturated fatty acids
2- Mono unsaturated fatty acids

3- Poly unsaturated fatty acids

4- Unsaturated fatty acids


www.sid.ir

a0 Goos 035 e T (b 53 253 5 sl s Slapts RS Dk alie

6\.&%#‘ Q}rﬂ‘v\?«s‘ j‘ L§|°>J}Tf; 45 C)JJ&Q‘L;J )l.\.?u

Sy duﬁf&‘)J C;ALJ Lgu (V) cl LS"L'&‘ x& L o
O bl cpl o by jo Sl i ¥ S 3 5 (5,8 03100 Eoms
b3 Sl L 4 Sl Zandly ) SOl ks ol o o3l
S 4Bl 15380 9050 Olgs DS 5 5 e 0387
035 s 9y 4 by e DS 5 ol Oljen o s oS SIS
esls 0L 3 3 sl o8y b @3b) ey OV
I (gmlie Sl GG 457 ) WA sls 4 Gl T
Loys VAP e s 4 Yt dlae cpl ol Ol 54
s & Tl oLl Gy Pl Cr ekl £ garns
el 3l C}J}aﬁ)\d: J.’.{.ZJ Sl Hlods [iSTTg 5500 V5
6(\\/) .-\..&L: ails S99 uﬁu\:‘J JU>L.~ BE] 45\?).: ..,\;\.; 9>
Ca.w‘c.p\} cblfjédu}ﬁ_di.:)‘ﬁ.}?}(adﬁdzjébui\jb
s Sl Gl Ah) Ry opl £9950018s k) O "y
U'“'iﬁ‘ C.)J.S CJL}J ESELISE] C)J}A Q\LQJ Q‘J:.A Sl 03l OLES
—opl Ol o opl ol 5 ) VA/OY 4 Sl > AT 5 sl A )
CA}L&AJ}M&‘@j)bQJS&)JS&;#)Ad;
HB eSSl osls 0L s Sl L ey 4 ol (5 2
63 Olge Mg 55 O (gomte (5581 (b g 85,58, 30 53 Eomy
BE U,Z\AK oy OLis ny Mbsﬁ Yo sde 63 gd>ws 4 Ej)}ﬁ ol

Wl o3l ol 53 5 eSTB il 5 Ay Sul

25 -
_.-k;':ﬂ}\fﬂ';
Y 20 -
5 (™
2 15 - .
2\ (L]
v 10 -
\2‘ 5
T
2
\\\;l\, 0 T T 1
0 5 10
(cslw) 0L

120 ~
100

a0
o o

gl kil
D
o

0 v T 1
0 5 10
(csl) 0L

D O8S F o N9y (b 3 e T L il Dl yui Y IS
Ol g Bl s 2 315 (Bl 4253 1A+ Sk

Sl T g s OIS S5 Ol Y S o

5 Lo 3y B9y dw b sl Ll odd esls Ol
LS 5 As Oy @3l 0l Gy (Someed
T3 b s bgks) selins ks, S8 5 olis kb
S a4 b bgw 2y Comles Aib o )1~
AT 3 Cele 95 5l dm oS (g sb 4 ol ogudﬁfﬂ,fw\s
ooy L2y YO Sl e 4 LS S5 el g e )l
OAd Gyme JBe Olge 4 (1Y0) e3gdoes opl .ol
Mg OA) 5,8 o 515 oslizal 3,50 5555 slages,
23l Ol (b s sl s ol 8 LS 5
OT ooeie &S (6ysb 4 31 Ol 355 | Glodes ks Ol
LT 5 ¢~°‘»~'\j‘mﬁ°>ﬁfc’=~u§v.> OF90 95 4 el

Al gr O3 e B 02 558 5ol

®.y=1536x+5049 R*= .0,
50 -

40 -

20 A

ik OLS F des
w
S
1

O T T 1
0 5 10

(cole) 035§ Ol

OO F g N9y b 30 Z3050 OIED Ol o Iy —§ JICH
Oloy B s 3 815 5l 453 VA« Slod 33

OO g N9y (b 30 oD Dl 5 Aoy Il i 1 IS
0“). &'}'W}gé'}f‘gﬁu 4> 90 VA gshé 39


www.sid.ir

Y Sl /o s Soslad /oy S/ 216 (5556 5 p ke 53 6)5T s sl A7

Frol maS A azan s gesls G s megq/kg ot G ¥

L(10) Sl 0wy meq/kg

6 B _.-*-";J)‘VJLJ*
5 (™
4

—hr— 5

O T T T T T 1
20 50 80 110 140 170 200

(o) Kl 4 53) bes

(01509 58) g3y Ol 53 Ol e
N

Aigy (30 Z 9930 OI8d Ol a0 Ol i —0 S
Lo gl Bl cws g DI >

S5 Ao -4
s 3 S S sy 33 3 Lse sy S0l oML
Sl b b (o By aw 2l 035 bl L 0I5
L Oz el HlEe (3087 035 Ll e S 3L e
s 58 el Cuelldl Ol (VAX) oses 4 (el &
S Slads Oleoses OlFee S8 G L ST

Aideo S g ‘glaj\.u\b“bdbjf'cﬂ

S5 b -0
9 DJ‘VULLA‘ w}.a DL LA:,?U. S8 QQL&)T )‘ g_;"J‘I

Sl OWge oy ply 55 Sy g oy e Sl

Lls oo Pl o 31 1y 3 5 S5

23 P, NUA <P C)b}no\da Sl holed
SR W R W - - PO P IV
&l a8 sl a3 Ve B Y s 5 233500163 e L
pde odins UL & sy LSS 5 LB bods, ol
oy V0 B Ve glos el atls cpl ey BB Ay
S s gy 4y ol LSS Ll 3 ol T B 5018 L
3 Vv Los Sl dey el ol B 5 Bl Sl b,
W5 e de 4100 gles 3125 5 (6 rie s ol § Sl
sl Loy 51,5 gr s FB A, ol 4 il oyl
ol 13 0L s Sl e oML S WL E)
3 V00 e by i e S s Ol mb
ol 79350 Olss Hls W 5 51530 695 S8
03 S o T Bl 53 eS|y il Ui ¥ J gk 5
- U s 81 STy s Ll e ol ol 03l L
$/:8 31,8 Sl amy3 WA+ (las a0 Oy 3l dmy gl
Sl bos ol 55 0Ll SU Sl am &S W S 5,57, meq/kg
VYA sde 4 g 3 5ad Ay bt D)o 4 ldae cpl Celu A
S S 54 65 pl Db sy 358 43 bl Ay meq/kg
a3 20 Ao |y s 1 Ay Ol s ol T 3 Sl F e
Yozl 48" 23l 2als 0T g Olpe sl & Slej 03b 3
0l DY pame 0 LalT fs 5 oS 4 2 4 b e
P Y g i b b 855 3550 53 kil o0 O penllenST)
0313 g5 Slas Aol il 53 ST 5o 45 03 ol
et a1 ey ST A 50 0 e B S5 L
OT A5 yliae Jlan 53 S5 cpl (85 o 51 Xss 55 g
35 (5 K5k Ol gte b (ot 55 ol a8 Sl 457 Ll 0
S 0555 b 5o Lask sy b gl 558 O ks
,;k;,\,\_@ismvu_»ﬁ@_ﬂjtrﬂ_;&'o,,smudz)\f

039 ous 53 0T Sy o b Sl 51§ sl 4z j5 # (glos


www.sid.ir

v

Gons 035 o T 3 (b 5o D53 5 G sledly g Gla by (AST D e dglie

PSS 9 O3 T OV I o cuw 3 LAlSo (SO (1E9) (S I T o bl Hlade -Y Jou>

b g Sy ol (Csle) 0L (1 5 5l s
\/a%t+/«VHb Y/a0t./\¥Ha  \/v¢t./.#Hc . Y.
Y/+a+.\$HGb Y/\$+./.4HGa  V/f+./-\Hc . Yoo
Y/01+/fYGDb Y/YAL /2 AGa  V/OFE/+#Ge . O+
\Wy¥ftoAsFa /082 \YFb #7291/ \YFD . YA
YV/vwxA8Ca WA0VENAED  Vo/0AE/\YEC \ YA
¥V/FAL/O0Aa  YV/AYEA\VDb  \&/vvEeVFDe Y YA
YA/F$E./fYBb  Fe/vFE./0VAa  Y/Y8E¥FCe f YA
YF/AVE¥0De  ¥F/VEfYBa o Yv/ASt /YABD 4 YA
YY/Vo/¥YEc  Ye/fALfFCh ¥Y/AAE/VYAa A YA+

P <700 ¢ S13 0305T) L5 [ S0aSK b (513 gme a5 (5,bT Blod 31 sy ,n 53 88 e oK 87 o o (6113 (3 1l Ul il ) sl

P <700 ¢ S515 3303T) L1 0o b gl gme sl 6 T Llod 31052 a5 & 2t 6855 Cog o (51l (5 ldilad U3l ol £) slael”

thermoxidative and hydrolytic changes in sunflower
oil use in frying with a fast turnover of fresh oil. J.
Am. Oil Chem. Soc., 70: 1069-1073. DOT: 10. 1007/
BF02632144.

8- Farhoosh, R., Esmacilzadeh Kenari, R. and
Poorazarang, H. 2009. Frying stability ‘of canola oil
blended with palmolein, olive and corn oils. J. Am
Oil Chem. Soc, 86: 71-76.

9- Kiatsrichart, s., Brewer, M. S., Cadwallder, K. R.
and Artz, W. E. 2003. pan-frying stability of nusun
oil, a mid-oleic sunflower oil. J. Am.oil. Chem. Soc.,
80:479-483. DOI: 10. 1007/ s11746-003-0724-y.
10- Mackay, s. 2000. techniques and types of fat
used in deep-fat frying. A policy statement and
background paper prepared by the heart foundation
of Newzeland. 1-62.

11- Malcolmson, 1. J., Vaisey-Genserm, M.,
Przybyls, K. 1. and Eskin NAM, R. 1994. Sensory
stability of canola oil: present status of shelf life
studies. J. Am. Oil Chem. Soc., 71: 435-440.

12- Mehta, U. and Swinburn, B. 2001. A review of
factors affecting fat absorption in hot chips. Crit.
Rev. Food Sci Nutr, 41(2) 133-154 DOI:
10.1080/2001, 409, 1091788.

13- Melton, S. L., Jafar, s., Sykes, D. and Trigiano,
M. K. 1994. Review of stability measurements for

&lo -1
1- Abdulkarim, S. M., Long, K., Lai, O. M.,
Muhammad, S. K. S. and Ghazali, H. M. 2007.
Frying quality and stability of high-oleic moringa
oleifera seed oil in comparison with other vegetable
oils. Food Chem., 105: 1382-1389, doi: 10.1016.
Food Chem.
2- Al-Kahtani, H. A. 1991. Survey of quality of
used frying oils from restaurants. J. Am. Oil Chem.
Soc., 68: 857-862.
3- AOAC. 2005. Official methods of the
Association of official analytical chemists. (18 Th.
Ed). Gaithersburg: AOAC international.
4-  AOCS. 1989. Official Methods and
Recommended Practices of the American Oil
Chemists’ Society, 4th edn. American Oil
Chemists’ Society, Champaign.
5- Blumental, M. M. 1991. Anew look at the
chemistry and physics of deep-fat frying. Food
Technology, 94: 68-71.
6- Chatzilazarou, A., Gortzi, O., Lalas, S., Zoidis,
E. and Tsaknis, J. 2006. Physicochemical changes
of olive oil and selected vegetable oils during
frying. J. Food Lipids, 13: 27-35.
7- Cuesta, C., Sanchez-Muniz, F. J., Garrido-
polonio, S., Lopez-Varela, S. and Arroyo, R. 1993.


www.sid.ir

Y Sl /o s Sosltad /oy Ja/ 16 (5556 5 p ke 53 6)5T s sl QA

frying oils and fried food flavor. J. AM. Qil Chem.
Soc, 71: 1301-1312.

14- Muik, B., Lendi, B., Molina-Diaz, A. and
Ayora-Canada, A.M. 2005. Direct monitoring of
Lipid Oxidation in Edible Oils by Fourier
Transform Raman Spectroscopy. J. Chem. and
Lipids, 134: 173-182.

15- Naghshine, M., Ariffin, A. Z., Ghazali, H. M.,
Mirhosseini, H., Kuntom, A. and Mohamad, S. A.
2009. Monitoring the change patterns of
physicochemical properties of oil blend as function
of storage time. J. Food Agri. and En. Vol.7 (3&4) :
120-125.

16- Ong, A. S. H. 1994. Nutritional aspects of palm
oil: an introductory review. Asia pacific J. Clin
Nutr. 3: 201-206.

17- Ronald, b. 2001. measurement of primary lipid
oxidation products.< Current protocols in food
analytical chemistry. D2.101- D2. 1015.

18- Sanchez-Gimeno, A.C.; A.l. Negueruela, M.
Benito, A. Vercet and R. Oria, 2008. Some physical
changes in Bajo Aragon extera virgin olive oil
during the frying process. Food Chem., 110 (3) :
654-658. DOI: 10.1016/j. food chem.2008.02.057.
19- Schulte E. (2004. Economical micro method for
determination of polar components in frying fats.
Eur. J. Lipid Sci. Technol. 106:772-776

20- Shahidi, F. and Wanasundara, U. 2002. methods
for measuring oxidative rancidity in fat and oils. In
Akoh, c. c. and Min, D. B. (eds). Food lipids.
Chemistry. Nutrition and biotechnology. Marcel
Dekker Inc. New York USA.

21- Steenson, D. F. and Min, D. B. 2000. Effects of
B carotene and lycopene thermal degradation
production the oxidative stability of soybean oil. J.
Chem. Soc., 77(11) : 1153-1160. INIST: 204,
35400009343956. 0060.

22- Whero, f. and Birch, J. 1997. Evaluation of
the food oil sensor for on-site monitoring of
frying oil quality. The Food Technologist. 27(1)
:19-21.


www.sid.ir

