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3. Poly Unsaturated Fatty Acid
4. Eicosapentaenoic Acid

5. Docosahexaenoic acid Acid
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http://dx.doi.org/10.52547/fsct.18.111.331
https://fsct.modares.ac.ir/article-7-45826-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-05 ]

[ DOI: 10.52547/fsct.18.111.331 ]

AR %))‘c\/\ o))>¢\\\ o)Lo...jl

DF 0 ABG1s pi e D Fee 53 3 pe PO 03 SF e S
Sl U a5l 95 95 255 035ea 25 L L (S as
3l Ope 5l S gy la wped 353 e3jen L O
Laandls y comlie G B 31 estinad L YL slos cde 4 (i
G sl Gladged s S i el gleind Db oa s
s ge Leiolasl LSS Ol b s anils » 2 e 00l
Wlia, G133 Sl e o3 IS L L gl s L LS
clly lewd JpS dleb s Kbl o«
53 STy e (Sl el lieshpe Jlecslas skl
oy s 8IVA oyled sl Shrele o s baés,
S0kl 5 YY0 ojlad skl U le oo 5 Ly g0l
S addlas nl 53 DA VIS elosil £Y0Y s S5 i,
oMl 2 odhe Kreis 5 oS 555 oot 5l slaisnsl b
DB il ssse 0 LOT cdlar (b ae 3550 slass,
Gty ol 4 gl ieen A NV S
Slads 5 Ol e s L o 3 B S sdd(gols 4 ges

Ol BEGs B p 5 Llas S 15 exlizal 3550 o slasl

s oS asdsee Jalge ol sgm s 4 ax s L Ol cadls
Ll s 5 WJaS ase Ulse 4 ) dse Sy oo
s 4yl 5 Sk 5 SIS E ) ) se AL
350 01 b adepha 5l edislar glapes, Sl ek
Lo 06 b, ladises u onl 5D .28 Sl
SAS wgel Olye b AT wsel 5 4 emlan Olpe
(33,50 (e

Izl (PS8 05 S Dllas 53 5, Ak jae el Sl
Sl 5 g Slol oy S35 F e G S K
s 3 85 Se Il OF (sl sds 5 481 i 55
Slige s SLls (S (S oas B 035 e
sls JS5 g (@ly WVer Olss home king.s L)
el D s ads 03 SE e Jes s A el 8
day g ay OSE e JF s A eSS e sl s &S
Sde aw by 05 57 5o Slles AAC @ esy los Oy
Lo J536 4i3s 53 5l dm s S 5Ll adis RSB ol s
g aelsl Los Olan 5 e, a3 )l > Oldes o.,l..bc)l}

oy Jal sad a0l 3l adds £r 3 X8L s S

YYy

Lo sSU sl 2l [V 5 LS dealdT 5 058 aler
e GS P e s sl s der 5l S e
s e SusSE s Sl 48l O penldenS] Olpe ot
Sua L OTA) OLas 5 bl adlas 55 ASb o s
Gldxls Gae bty 02 2z PV o))y
bog S plwil lash rames 5 DV S 48 (sl
53 PVl (s Gun L (WA il 5 (S350 s
S St mabile 5 LOL s, 55 (Brae Slagss,
L1V e sl i, PV ol il Vol el
5 ASly Coeal 4w g LSl eng skl e
Sl ldE slpe 53 OT L RS e (sl la el
e imen 5 esled GlAE Glasdes 4 Mg gd IS
Slado b wdsl Brae sl 53 baasli opl (o)
ol (eSSl e e Ga b anlllas opl (STl gl
Sl SMBl (9 5 g sokie 4 ) SOpe3l 5 S5
O3 SF e o2 olial 5550 dpae oy, kS v.:la..?

el 3 plal YAV Jl s ST e sla JiO

U:df&})‘g.ﬂj.a—"

L god ag—\-Y
s oslatal 3550 B,y Wsed 00 (Gay i abie adllas
Slaal 5 anllas g3 a5 LN A]0S el 906 oy
Ol e o 53 J3M odiSad o 5 A 55 5S1,m &S Jlas
S pl gl s S5 andllas 350 s amsl Ol 4 S
Sladsly o Ollcslie S e0LKes K8 L
53 3 pe A5 YV s Sags Slosl 511, 556 eiSess o
Gl 3 BASObEl 0SS sy 4 s YO ed
Gl a0 ST 5 K8 yogar 3 olds oLl
Gl il LAY oyled & WO, e 51kl b pollas
oPsaa by Sab Ol e 4 s 1) Y
A 3 Jbgladly adS 516 adesls L ()15 e el
gl hay 4325 sl (5ol pai sl Bolas jsbay addae
Db s 5 (e pea)) SIS SLT 5o 5L 53 el o 51 s

s e laol L‘féj) 4\.:}0..: )\ cL;.;)JﬁJﬁ.)}U LS)[SC,J«L» dl—."l-i


http://dx.doi.org/10.52547/fsct.18.111.331
https://fsct.modares.ac.ir/article-7-45826-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-05 ]

[ DOI: 10.52547/fsct.18.111.331 ]

e L}J‘]a,dﬁ 6&&)} }:}'\J:.WS\ 6[.&9,.4}[.:4 6;4;)‘.,\.:\

OLes 5 OLslade ule

LSy sae=
ﬁmow}”)}g b e i) X (ﬁ.x..m.::iuf'.x Vorr/ $aed O35
(Uals gl 5 ﬁmow}d}; e sl d gl (gl
Glp S cl iSOl K (Kreis's test) ! Scs
)\}.,a )\ L}'{i );L;a )\J'; salaal S0 LAQ,&)) C,\.:ﬂ.:s a8
B BN WA KW\ I P U KV { S PR W
S bS5l il e bt O pealdonST a5 lis
Cod bl o 03 B S Ky slml e IS 5,50
Q‘i\ ,»qu,a oslaiul O gawlden ST s OalsOLs 6\]3 m\;
0 gr 35 1l 555 o ol YV o5lad 1kl Gl O ge
e on S Shla3T g s a5 3 1 s el )
QI )) co)},au. A.BL.;\ dIﬂb .k.:LG (HCI);,Q‘)J..{JLSJ:‘N\ OCCW
0S5 Ao Jye S5k 05 ) e sl 5
ool 5 esgealol hlldyd Sl o Gl sles
U(":’“u‘" Obey aads Vo Qipj&jyv_m%_;ljv. Code
Loy il el 56 o S s 1S58 S5 e eSS
B L) Q.&«}) S ol Lf"ud'i"b cbbjf )l>;i\ g.i.;) j"‘); .la}lar
ﬂ’H\) G &_éJ,@A J.’u Q,éj) Q)}"’Q‘i\ J,:.o BE ‘ML:L;:
O35 315093 5 Akd OS] 5l 0L K 503 K
(A2l O gl lonST 555 0 dn30UES (S50 SO 5 855
o 5 sellst Sl gl (TV) S g5 55
L LSty ) ol 53 ¢ gae | O Jldis 5 s e olis
..,LJL;«: Cewdds ‘-ﬂ,u“}jw,u'\
ST Joons 5 4505 Y-
SPSS V. ,1jle 5 51 estizal b sdelcwsay slis (s bl LT
A3 S syl Ao 400 Jlaasl U Sliabl alob 5521
e So3e Cogmansd =5 S 5ad S 053] 3o b Sl Laesls
e (sl s oyt Jlg w5l S 28 S 13
(Paired Sample T Test) 55t slgsesl 5l s sal
55 &bl Sol3 g cla.~ 03 oo d by e S eslinad
v<.iJ;A\)L:L1 6&;}}.4)1 6)'..4] Q)L,a_; 340 P<005 63 gd>ws

Yve

sl sde 5 AnSTy sl el plnil S (o ¥0)
Sl dl eer ber Gl lassls e AL andls
0 o A s Slse s 53 b 0 SE e Al Al el
o 0L 3 SE e A el 0k S3 Ul Oles L el
S dliy les 53 55, L 2 5 Sl 08 S
eV L S e el S Sk 68 sl
OSEr w Slb ) 03,8 Frm Ol b Sl S5 4,
LS el

K) \_&JJ& gu.ém‘bji&\m‘g 9 .>|_9.c -Y-Y

-

ol
ladadesls) 5 bles Jold eslimal 5550 w510 5 Llas
ol Sl Jose 51 I S S
) SE L sl el s il (e Sl S

oS
(Ll sde ams sk 4 (AV) psel 35
Association of official analytical =~ :s, L sl
©Sesll 18 ¢d-90s,ls « (chemists) AOCS
L Al ke YO 0L 53 s 08 0/0 Sl sl ddpla]
oL dgme ol 5l e 0 6l 51 e 5 el e 4
R AL ISP C RS (A
Cdom aids V0 cidS gl de A bglee LSSl Sl
o g Sl o8z Sl eslizal L) gl Y0r 2 d b 3 O

bS5 L5 oLyl sy (CarylO0  Juae varian

33 et

dolee 31 el L L e e
(p-anisidine  value = =25%(1.2As-Ab) /m)
Y ].,Lisjfa\,..ﬂlza

b np s Salil psa ((PV) ST 55
AOCS Cd 8b-d ol o5, Obliard el i)
ko 2 o Yo 55 8, wsed 05 00 Sal90
Ak /0 0o L (Y a4 ¥ ) b s Sl
03558 aids ) Oley bS5l e 5 dobeenly gLl
Ipds U wilss SLIEE Spam 55 5 o ke T
CS 5 5l peled) A x5 by o/0) Sy s

(ool o 4 Merck,Germany


http://dx.doi.org/10.52547/fsct.18.111.331
https://fsct.modares.ac.ir/article-7-45826-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-05 ]

[ DOI: 10.52547/fsct.18.111.331 ]

Ve %))‘c\/\ o))bc\\\ o)Lo...;

A5l gl oS Do 5 3,03 (St 35 5o OMenS1 5T Ol
IYYIAS o s Se3ll 1 Lané s,

OLEE 5SS o pas 53 pite s PV i 81
Sy CotS 5 Sl pws sl Ll Al e Ll
Sbeaslsl 5 Oley GBS L5 o B Lleia b as
3 oekd A LSy OSSO S e IS Ol
e obsS ST 5 Lol (55 5 gl SlsS 5
o slassy 3 AV il el ul ol &S 5 8 o dd g
s ol s WYY D3 S e 05 ¢ Al b o
DM U3 st 5 Wligy Sose a4 s, eslital W
SR O S ed S slaS g eddp e gladped
e Aulp b s ealis PVole 00 Js5 Ly,
o OgeleS sl SVame 4 cas AVOs S
OpemildenST il pl [VE] Wil SO (aaaST
SLS 5l 3 pe OS] BT o s 5 e
Shls ol asllls Lok yo LYA LS 5 3l 25, s Sy
Felix I, ,ol iass slasl alie L3y jbwis AV
s opl cpiomen L3S 518 [Yo] Baiano 5 [Y¢]
gl slpgss Fn sPVOe 0op ol 8 A5 el
M LSk SLSS g sy Ollies o
ol ity opl 53 AV Gl 5 0 senllnST 4 5l LS 5
A2l o band gy Do Y b eslizal 31 5L S

Slae Sl 5 pKle ¥ st Sl ol mls 4 a5 L
FB IS 65ed 5 4s 0 mhau gl 2 PV LAV TV
iz gled laad e Ylas Olpe conl odalis
g,y o das wolis JmSase baslis s wj.cclaﬁ

Alodss Sl Slamedm 51 iy Sl e mlaw 53 s

s x5 3 (Mann—Whitney) 5 (Wilcoxon)

Al e Bl 5 ks oo 5 (sl 05

o g @L‘b -¢

) ot b Gl ab el s sed 00§ e
5V VL PV s £10Y ojlesas 0l e sjlibal el
o elandls Il s Sp o slaces, 55 1, Y meg/kg
(EA) 36 YE Glmad= 53 PV glls (7Y0) 5,50 V0 sluws
s g Gpme BB e 5 Al (AYY) sue VY 5 seed 51 SN
TE) laddyad TN 4 jopman lages,y €500 00 Sl e
(3,50 V) TYA LS 5 3,10kl Sl a> 51 SYL AV (5,40
L (Ul p s Sles AV gl

Table 1 Frequency distribution of peroxide
value (meq/kg) in falafel oil samples in Arak

Peroxide (meg/kg) Number  Percentage
Value

<2 15 30

2-5 14 28

5-10 10 20

10< 11 22

Total 50 100
AnisidineValue

Standard range 14 28

Exceeding the standard 34 68

Total 50 100
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Table 2 Mean and standard deviation of chemical factors studied in Arak falafel oil samples and control

sample (ANOVA)
P.Value F Upper Lower Mean+SD
Casese of Used Frying Oil in Falafel Shop
0/0001< 24/42 26 0/1 (6/22+0/94) Peroxide Value
0/0001< 61/16  130/3 2/6 (32/63+4/33) Anisidine Value
0/0001< 78/77  138/7 3/3 (45/07£5/51) TOTOX
Sample of case control
0/0001< 109/76  15/2 0/6 (4/39+0/62) Peroxide Value
0/0001< 42 23/9 1/5 (6/9+0/87) Anisidine Value
0/0001< 214/50  53/9 2/7 (15/68+2/09) TOTOX
Yvo
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Table 3 Comparison of mean and standard deviation of chemical factors before and after consumption in
falafel oil samples in Arak

P.Value T Mean+SD (After Use) Mean+SD (Pre Use) = Chemical Factors
0/0001< 4/84 9/51£7/10 1/68+1/60 Peroxide Value
0/0001< 7/11 51/95+26/81 5/96+2/06 Anisidine Value
0/0001< 7/84 70/95+31/52 9/33+4/21 TOTOX
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Table 4. Results of nonparametric tests in the evaluation of Kreis’s test to determine the quality of control
oil samples and falafel oil samples

Statistical index

Sig. Mann—Whitney Mean(Rank) Number(Percentage) Groups
Sample of case control
<0/0001 1 19/53 38(84/5) No oxidation
41/86 7(15/5) Primary oxidation
Sig. Kruskal-Wallis Used Frying Oil in Falafel Shop
40 21(42) No oxidation
<0/0001 49 15 3(6) Primary oxidation
15 26(52) Complete oxidation
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C-TOTOX Value*

Fig 1 Comparison of oxidation rates of oils according to changes in peroxide, anisidine and TOTOXvalue before
and after sampling in each case
A-The amount of peroxide value in the samples of falafel oil
B-The amount of anisidinevalue in the samples of falafel oil
C-The amount of TOTOXvalue in falafel oil samples
*TOTOXvalue = peroxide value x 2+ anisidinevalue
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ARTICIE INFO ABSTRACT

Article History: Oxidation of lipids in foods is one of the most important chemical events during
food frying.The resulting chemical indices contribute to various diseases such as
atherosclerosis, cancer, premature aging, respiratory distress syndrome and
various liver disorders. The overall objective of this study was to investigate the
chemical factors of the oils used in Fried falafels.
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and then compared with the case controlled conditions in the laboratory.This

Keywords: study was performed on 50 samples prepared in the shop. Peroxide, anisidine

number, total oxidation value (TOTOX) and Kreis test were measured to
Peroxide value, investigate the destructive effect of falafel compounds on oil, then was compared
Anisidine value, with the case controlled samples according to the relevant standards in the
Total oxidation value, laboratory.In this study, more than half of the samples could not be used and only
Frying Oil. 42% of the samples were approved.The mean and standard deviation for this

values in the control sample were 4.39+0.62, 6.09+0.87 and 15.68+2.09

respectively.Also, there was a positive correlation between the values of peroxide,
10.52547 /fsct.18.02.26 anisidine and TOTOX with Kreis's test.Based on the results, it was found that
most of the chemical factors in the samples were above the permissible limit and
used oils on the shops are unhealthy and unusable. Therefore, due to the dangers
of primary and secondary oxidation on human health, implementation of training
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