‘.:.&JJ.@.& ‘subl;va)% ‘5‘-).'9 'c.«b)b o;\n.:.w| éJ}ﬁ CJ-.Q‘}J Cazﬁ»;s L’“Jﬁ
Sy Ok jlaw yd Sy ) CaiS 2L
Tl KT et wiludl i Blasle Fosljdll juas op3T

Ol OlmaaY ¢ ool 53T oSl OlmaaY Ay lde o lige 5 pske 65 S )
Ot sl (ot 51T oKzils (OlomaY aly ¢ olie o ige 5 p ke A3 lid IS Y
Q‘Ji] ‘uk?::by ‘&W\ 3\)T DK.L": LQL’%:AY .,\>U LJ'.LG c:lmé f.l.@.a 9 r)lﬁ wL.L)lS 6}2&.}') -y
azinnasr@yah00.com :J stews s lie 5*

s AS>

Pl o) CdS ol Gaghs Gda Coul amels St Sl 5 Sleys glaa e LAl s e Jule 4dss
JoL) 1A 655 55 5 (D2 i ey 8 5 D1ipads Mo Lld) &b hgy 55 53 bles ke cpl gl ) e slallns Loy
A3 Sl (H2 o 5 HL (J55) Ol jlag g5 93 53 5 (Foidalr Slalad (ol mlo slis 5 Fuibslsee (o5l) il slis
233550 D50 S EF 5 sl denSl oy sde andeal (i, o e Ol WOk le 218 Sla s e s i) S
GOl lon a3 8 5 e s mlo s Al SIS plsl 5o (olaliae sl sl OLES Laal (28 5 13 b5l o5 LalAE
Sl (ol wle Glalde oS5k (PS 1/00) 505 35y SarldenS| lagast L 5 G55 o o s Ol 53 (s 5 o g
Al glalde 3 SsenldnSTsld anc 5 Ll (o3 Y784 5 V/AY o 5 ) s dals slallde 4y ol (g iy o oder el
3 S o Sl 0lwbey 53 a5 Sy b o Cd 5o BB S Gl sl g mle glalds Sl i
OLSUl aS Jlo s acils (g miy oo wdor il Oladad (gl gl e praman s sl S e SamldnS] Sl paxls
35 dmo g O by 55 Gl 4l Ceal a5 Ll o VG Oliasleg 95 8 5wl sbalde 55 polanstslus
Caa U g0l glaasl 53,80 &) po ik lew e 3 sl > Sl 5 Side cad gl 3l g0 Sl b s 53 Gt

350 | QLS gl b s Sla ) 55 S

‘J.P ‘Qf«)) ‘-/\-:-Ams\ﬁ ¢QL1-)L~”J s4.g_.l:...~\ "5.'\2.15 ‘_gl.mjb



PRV
23 e Jle Gl o s ey el Ol e SO sla A 1 Sage S AR o s 5 O
5Bl b 3 e 8 ey 18 Rl sl anelr Cadl £l 5 Ol jlan 0L e (el
Sl b 0o G CatS SR (el el S s i oSS s e e Sl BICE o )l Gl dis oS
S35 LAk Al s & Olisley 53 sddall (g1 el 13y 1 (6345 Sl Sl LalAE (5551 5 5 g
L .(Farrokhzadeh et al., 2009) 5,5 S a5 olis a5l 5 aS Plas 4 b aSh dle o350 5 1 Ollew
S s e a5 b o g a4 am i dAE O ae (801 DMl wie L3 bl SLIGT S Sl 4 e
Gk Jle 53 S 0SS Sl el ok Lo el 51w (Laelisls «llsl glad) sty dile o sos
d=lse m S =4S das e olis ok jley s o.a\.irl?r_':‘ Sladlas .ol ol Bl 55140 3l 18 S,
STy U Iy PP O POV % S S GO [ N L P S e T L YS W PURRCE PR PRI K gy P
.(Ghanbari jahromi et al., 2014) 5,13 ey S955 CmiS 5 635 Olosds g3l 36 a5 el Olays
oalS s akal JalS by 50 aS bl 4 Ll 5 (S5 Rl s s RIB Jeld i Sl ek
LS VL IS0 055 L SLaS 5 SRl bl o el Olpe 5 41y 3 (2l 531 e 228
S Sl 03,5 F s Sl g SBLEI Sl o5 5 b 5 Jhae Dl kS 5 Pl e LS 5 Ol e (85 ok
Jsb s sled gl sty oo o .(Jacobsen et al., 2019) . yls olde osle ol 5 ColS 5 coniions ]
it o Sladenl Olsn () 4 118 Cod 0l s e3le Sla Sy ool il Jalse 4y 055 &
25l (S (ol s 5 b 5B Ol K Sl pam () (s 00 s e 3 O3S Bl
Aol e 255 0553 5 Kpd s A5 St g 50 (O gl ST ad sl |1 e s (Naseri et al., 2018)
Lal das o 0L |y O sldonsS| 53 48 Cmal 5 S sdasilis adsl sla eyl 5l d oS, sue
g P O A e B LT TP g I KV P WAL JE P
S g a5 pdel sde adex 3l ;K0 plend gla, sSB ) ool ol (Sottero et al., 2019) 1,5
sl SGua U ol aallas il ) 23550 g sLaL S S Sl e 56 O sanlionST Ol pend 5 laieny
sl el Lol la 53 g e CukS 350 Sl LAl S 5 Ol jlos 53 (B jms 855 CuneS 5 CuiS

ils Ol slaws Sledst CuiS il G s 68 G b ol 51 G e

L gy 93l se
1> pages —

dlw o Cd) el o sa Olslo 50 5 (Fo Oliejlew 53 e ) 2 mhie st axllas ()
Vo Lasles adS haaless Slasosle G s b s atin o Bolial Oy poas (13 g ges (5 S s V6T

o V8 BNY el 3 (6505 0 05 Olos o S oy gun LSS a3 adgesl 5 i bl Bslas | sbas 4 ge



Slains G, bl yls pasad gl andllas pl 53 5,8 o s Walis Silweslel 5 4 e R S A

Gole 5 Bk 055 SU Sl plged e L3 5 Ad el 0355 SIS S o ) » bt 5SS
ks a2 53 10 50 glos 53 ol&iulosT 4 LaOT Oy B bk a3 .3 S Lol Oliabl JLe 55,8 51 ol 05
5 4z iD2;5 DI) b gy 3 beld 23 o WOkl 3 eslinals s po slalde (64 sas i (106
S o bl iy 585 a3 05 LT Olal s 5 Ohle &S 6l 45 2148) aids o gliE
FL IS g5 55 25,5 10 50 b (5o b 035581 Sl 5 855 s 5 1A8) (oaa3s slI8 5 (oo b
Olwslos g 55 93 53 (amad Sl 2) ol Dlakad (G5l mle Sl 5 (bslee 5L) dalr e s 5 4 :(F25

RS U B ul;;‘.‘.;\ L;.pj.,ﬂ;'-)‘;ﬂj; %;M(HZJH].)

S mds e S 03,5 o Sl 5 005 Oy Ol 755 53 8 53 1A g5 oS ol S5 4 p3Y

Olsboy 5 93 8 53 039581 (59, Ok 5 5w Jhs Ol a3y ME Sl 5 035 F o5 85

NG I PR K QL.:._; (\) d}.k?- BE) LA)L@.; LY .Js..JaLfa salaral

oz Sl bome —(V) Jsar

D) b .5 F) 14 ¢5 (H) 3k lay .5 s S
(D1) 25, (F1) el (H1) As H1FID1
(D2) o5, ¢ (F1) el (H1) Hs» H1F1D2
(B1) o235 (F2) dolr Dlakad (551> mile 1S (H1) 50 H1F2D1
(D2) o255 & (F2) dalr Dlakad (551> mle sl (H1) A5 H1F2D2
(D1) =23 (F1) ol (H2) osnr H2F1D1
(D2) o3, n¢ (F1) ol (H2) osar H2F1D2
(D1) 23 (F2) dolr lakad (5l mle (glAo (H2) oy H2F2D1
(B2) o5 ## (F2) dolr Dlakad (g5l mile gl (H2) o e H2F2D2

PRISIE

ISIRI, 4178/1998; ISIRI, )t § &) 0 eS| bl 5wt el Jals olasds Lo 5051 sl Sl e

ISIRI, ) i 6;.:?0)‘.)._:‘ J—?’ u...s‘}_.:y ul))‘ 9 U'.’.J'—.’.j?’T Sh e uj,:_wl.,l,:.ﬁl 4.&_‘»}3' &Li))‘ 6‘J.) ( 4179/2008

.(4888/2004

C)"GJJG_U’.‘:““_



Bl OF 4 (Ol = Merck) Ol 8a =N Jgkos 2J s 00 5wy L0 0553 0l Kad 4 503 | oS 0% s
s a3 Vo Ol e 0553 Bl 5 Bl b los e ks bglse oo JolS 002 | b e 5 A2
(ISIRI, 439/1397) s oslizul 4|y 5 ool O go31 plol (gl odaliommsay (p855 A s
gt O go30 -

ol i J el xd e 00 0l s 5 a6 ,ad Jes Yo Ll 3ol 03 szl gl 2, 5l e S 0
USSR VS I W 05 P /A RO PP WO P PN R WA W0 O U S PO W Y VR SO e
(ISIRI, 4178/1998) 1 )5S deoel Sl

vx Nx28.2x100
w

Al e, andl Ao s =
fééﬁawﬁv\wsj)v\ﬁﬁﬁwr»=v
donS 5odep ot andle i =N
0S4 e Ois=W
deS | 348 O ga 51—

At Lol el an (Y Y d) o35 IS+ sl Stad gloms 51 1) Juo T0 5 55 €503 5l p S 0
= e Y L:;Lé.,.x_w e ildS LU s aids ) Sode e 5 3L J)be.aa.gd.,il (..ML., L 1 e v/0
V—;-\—wl—'dj—LN J_..cezjj_e\uTou_u Q‘j&@M)JO Q»L:..,w_g-j.b.kw Lol d}.lwbbjhinui
-(ISIRI, 4179/2004) & e 5l Jbo 5 0 /) O s 55

(VZ-V]_)XNX].OO
m
=N/ML&6‘J_>Q;9J~MQU.‘)M}:J (">-9'+V1/“'.’}‘“'.’L5‘J:’ L;ejw ﬁMQw}wj;W:Vz :QT)JS

LSl sde =

oS & Brar (5 033 = MY b pas Sl ss ale
okl B350 -
0 Sl 3l oy 5 0diloy o 4 1y I e YO 0L 55 2, 0 8 /0 sl -1k sde o shiee
S et by e SISl Sl 53 o3l =Lk Ao /Y0 sloms 51 e G L Jloms ol 512 e
3550 (W1l ot Lvarian 100 Cary Jue e s s 5l olSaus) e gl Y0 o godsb 5 OF o ids Vv cosdS
(ISIRI, 4888/1998) i alows 3 dslrs 3l o3bitwl b s 5l =1L e s .23 S 515 L5
p-anisidine value =25x(1.2As-Ab) /m

PSF sde 550 5lu-



Ly bl 45 enp S| sl cdled o) 5 sl Golrs 50 5 ol S ST edasOlis WS 5555 sde
3de AV 5 0S|y sae PV adal, ol s .(Okhli et al., 2020) 1l oo s 40 5 alasly 2las 5058 533s
RN |
S 55 sae =2PV+ AV
ool Jodows s 25 g 5
D8l S esliad Ly 5 a0 by lls o s s SOl (ghatals i 0 g1 31 szl b Laesls - Sile
A oslizal YoV ST 153l 5 51 W yls ged s (51 LS aglie YY) a5ins SPSS

Ladl

A P e, e g

et Sk 3515 35y (Sl e D S o 4 el OT 51 S Laasls Sl s gl
Dlasd & Glate L5 4 o o Olee 0 Somly 5 e AVl s e 0L ki sad 53 o o oo (KL
VUS55 (1e 53 ¥784) HiDaFs 5 (ws s V/AY) HeD2F

0

a
b
c bc
cd
7\& d
i ‘
C v ;
b
v
Al
3

H1F1D1 HI1F1D2 HI1F2D1 H1F2D2 H2FID1 H2F1D2 H2F2D1 H2F2D2

ardllans; go (gladdgai L3 o il Ao =) IS
5 (F1) b jlsee el glie ay'\ (D2) i s D1 ey sl (H2) PP (Hp) 99 ot by
(F2) sl Sladas (55l o glie

(AV) 4l Ol yes (o 2 =



Solslre B and il Ol 53 108 750 5 b 4l b Olijlan ¢ 55 s oo DL 3l 4528 S

/W) HaDiF2 s 0T p eS 5 HiDaF1 s (s ys +/09) andl o 5N 4S5 sba (P +/00) AS s sl

Gk s Dol 4 Ll e 8 8 035 OLSS w 5 L an sl Olgee 5 M (pl a8l 1S (Ao

5 MK o ol Cole) pde L Cule ) (B a8, Jlie cadsl sl ge Canle Olo 5 Los i3l o5 pa

A Sl and el Lol 51 Sz 53 on 5l el o2 e andl il wdls Sy ol sl ol 3 (g5l 3
(Y JS2) (ISIR, 4178/1998) = 5 513 slons

1
\
s |
3 j‘
\
37 35 a a
;5—’ \
A7 b 5
% q . ¢ ¢ c
i B :
- 0
Y Vv Y Vv Y Vv Y v 7
'\Q <<'\/Q Q’\/Q ((r& <<'\Q Q’\Q (9/0 ((,-1/0 U4
N S ¥ S S\ S\ S\ P
g
)

Lokl GIAE car5s b 5 omads b 03 35 50 3T o Aol Dl (V) IS
Solakad (g5l @LA slie s (F1) b glses el (glde C\yl (D2 i s (D1) el sl (H2 BT Hyp) 9 ot ey
(F2) el

(PV) 4S5 Oljen gy 0 —

(S 0/00) s 3158 A8 Olsee )3 (gulsime Sl bslesd o 55 lols 28 i 4 a5 L
HiDaF1,las ails (ol 21/0) 3lulkial loms dom 3l s (ST Hldie oS (ol Lgs 513 0L b Kl g 5
L3l Jlome S any Sl kS 55 HIDIFL 4l o35 (255 0 S 5kS 53 031 OV (ST s VYY)
OVl (S o ©) 3 bl a1 5L S Ol soe Ll 3 St 53 ot L0k sloy 53 45 Jl
HeD1F2 53 Gl slaaly 53 STy o S (ISIRI, 4179/2004) 555 ( dsy p S5 kS 53 05|
() U s SIS (o) p S kS 50 5mST OV (ST e +/VMeqO2/kg)



-« 1

(0850 a8 a8 5s 03l 915 (SI e aussl

C
C
d
I : : :
H1F1D1 H1F1D2 H1F2D1 H1F2D2 H2F1D1 H2F1D2 H2F2D1 H2F2D2 e oa

3 glasting

Laoli sl @18 s 8 5 230 cb 53 eS| Ol = (F) IS

(F2) el oladad (g5l el gl 5 (F1) b sl el (gl gl (D2) : oos5y 5 5 D) i ooy @I (H2) oo 5 (Hi) 1 Jos laglin jlay

(AV) eyt 501 Ol s gy
mas (P 0/00) Sl sy w350 Sl e (solsbae ol sl OLES aesls bl 4 @Lﬂ
2 sl el s el s i el (G108 3 sl el s e 0L (8 JS08) 55 4S50k
Lol lades gl dl...a G ey omen 5 La\i_éjfizj\uiﬁﬂ‘ﬁ Ve UY e el glie ol
aS 54 YL sl e d 31l el ) skelowsay 2olie el (gad 5 o s lallin lay
i 5158 HaDiFa s ol S s HiD2F1 55 Q-iv\-i}:ﬂ Olses o0 5L L(ISIRI, 4888/1998)l 1 4l 5 iSlu

¥o

Yo

a
b

Yo

. C
Vo

d d d
" 6
f e
. - [ |

H1F1D1 H1F1D2 H1F2D1 H1D2F2 H2D1F1 H2D1F2 H2D2F1 H2D2F2 a2
ol

[>2

Lol slos 18 o255 18 5 oo b 5o sl pale —(8) IS
(F2) el ladad (g 5l> Gl.a e 5 (F) b e ol (glde ﬁ')“ (D2) i 05,z 5 D1) isouy e d(Ha) 2 posmast 5 (H1) @ 53 ladko Loy



SSFF 398 Oy () -

o3 e sl aallans g0 laslags (53 S 55 Olpe A o DL ills 35l e sy s
GlHe a8 el OF 5l Sl (0 JS2) s bl Llize Sl 31 s 5 aSssbas (P +/00) das e OLES
s A Sl S 555 Ol bsled ke 5o oo seast a0k sbon (as) 8 5 (s3)) delr Dladad (551> e
Lol b ¥/ 8 9 OY/‘\H,._:JJJ 4_|) JS‘}_Y‘}S u.p_>-l_..2 u,d_:.“s H.D:F, 9 U'USYL' H:D,F, - J.?Yl_' J)‘J\Jl;'...J
SYL olie g ool o, s CodS edasilis el aS ol Y0 A0 ole 1S 5 g Sle a0 K2)
(ISIRI, 4888/1998) Ll cixs CiS 5 ax 55 Jb O gousldnST s iasOlis ol S Yo 5

a
b
C
x Cdc
d
e
. m B

H1F1D1 HI1F1D2 H1F2D1 H1F2D2 H2F1D1 H2F1D2 H2F2D1  H2F2D2 e 2

3yl

Cr

-

LS g e
-

aobelo 53 Me eIl a3 08 5 o mb 03 S 55 Ol —(0) IS
(F2) el oladad (g5l Gl.a e 5 (F) b oo ol (glde Cl}.,\ D2) i 035y o 5 D1) iy $e d(Hp) 1 s sa 5 (Hi) @ s sl slay

S i 5 Lo
s 2l Ol U S Ll Ll B s Sl eslinal e 1SS s e LS Slidons
Gl Ol alS g o 8 an K s Olgee GRal31 s 4 L1804 o Olges 285 VL Ll 10
55 edd 58 e, EalS a8 sy e S w10 S e S 1A s 3 1 0T S e S e s s b,
L 05,5 o am o s ot Oldlas 3L 5 S 0e LYo a4 Ll e ol Gt 5 Ao sbasled lds
bl 03,5 # o 5k 5 sy (nl 03 Al psand 5 prs slaals il 55 s, 5 O byl
laedile 3l nl by 5,8 513 s Y 5o ls e OF 5 Llee BL VG sy D3 o) s 5 o



DAt oy S 5 e pd e e ol Y 3 gt e S s Y o eSSyl 5l S s SE o glie
U s A s 5 el RalS iy s b 5 o35S e SLS 5 selile B
I DSt an i 5 Ols (ol 5 ol ol Slse gl aglie 55 558 BYs @ ax 8 L sl
Sgme g5l amy e 0T 208 2k (Slsims 4 LIS 0 oS 350 il el M1 3l5e 53 S|y el
fb b s i) 035 5 oK U Lyl sl ) Jamali et al,, 2022) sl b e mle ol
"l es" el s oMl s CmdS Rl Sl 5 A4Sty ralS s S5e Jelse 5l 5 (e
bl L oo S 3w lp () 3 Sl b e 5 S )l > 5l (S 5 il b oS (Braising, Stewing)
) o3 35 LS @ il Slalsd (gl mle M2 gLl b sl Glal glalde el s aS il e 5 O
ol OF oS i 55 s 5 L o 031508 5855 53 g b ot S asle LS 5 Tl (oo &
(hungetal.,, 2017) .3, .

e oS 550 n 58k 8 FIs 205 53 g a3 VAN BV (Gles 3 ol esle 05 S F e Isb 2
4S5t sl (Al 5o ld o)L 108 53 Jshe (slaosl s 35 0 ol T3l 3 pd e p x5 LS IS 4
S sy oMb 5 T A ey S e 1 8, LIS s (e XS (0 e s DE )
Db 55 e S WS o O (SIS s 5 A8 e Jas R d 510t ol il o il Ol e
S Cpsby O3ls s 5l s a4 s JLas 2alS w4 B sds i s, Sle ol ) 5108 e 3L
(Valle et al., 2024) (s s

e o S ety s 50 b 53 S e B Sl s ey b Sl e 18 ST S b
oialS O Clan 5 Jgamme 53 Sl oS15 a0 el ol Ay o psmnnon 203 V00 5 4 503 S SalS
O Ao S e g 1 B ol 4SS e sl O GLAE s el pl s gl e s L
3 S s b sl LS e 3 el 3 pm 5 4 T UpSUse i b a5 sl b s e 4 s
OF s i eddp e ol Sl e Sl Cosb 2 S 0o Lged 5 ens @ el e SlaaS 05 S Ll
D895 A E s Sl el s gl esle s 2 Ol 5 5 bt S 5 Db Ol (pl by Al e SRS
Sode Jsb 4 Wl 5 e o g ol lay GlAE 53 i, wda il 10 (Valle et al., 2024) 5,105 o G
A2l B0 035 ¢ o S e 53 pub plall 1 ey sdeslal glde 0wzl

=l Ly ) b m i Ol o) b g e 6l LSS e S bl a5 L IS sk
Cby e LDl s S e cole )y s llilul sddas 5 d ol bl 5 s U Ales Gk il il (mle
Iile (gadate Jalge (A Gasiis addlae ol p Lol Ll Cowsa o alis bajled O graldonST ann 5 L, CL::
Slm sl osle Dbl [ ol Ul il b 038 ¢ Sl i (0IAnST 5T Ol ¢ glos Jaul 3
ssmam sy s 0o 5 e 5o O5ST Gl Pl e 5 SOy sladend S35 il Ol S
e by oas aniil (OBl S0 5 b, Gagrlae (a3 ol e 53 Sl Il Sl 5B K



a3l Olys o 5 Hf e3le e s mlan iz i b S sbe VU T Cld 5 Sk aal s
3035 5 O gl oSt an g5 aslal 5o 5 an el GLI1 55 S5e 5 eee Jolse Sl b b= s sl 55 55 5
{(Cho and Mine., 2007) &3 o b o= 53 G555 55 92 S0 O s & s

35 31 aS ol S5 w5 2 P 3 Gle et YL Gles U b s eols 0L S Ol
St 1035 @k Al plasled Gy e S e S sk O ol Ol GBI 5 2l 03l s 8
Al Gt ol Jsmame (o ol skl slpe 5 osby Gl L 0s S i olesll (el ada
.(Mahmud et al., 2023)

O eenST LT Wl st a3 S50 Jalse 5l 5 Slrassal 53 357 30 b OIS | 5T 545
ElS S usban oS il gl s sl Qb sy 4 Ol e O Oireee S Sl &b s
ol Pl Ly WS 55 5 sl Sl bl as Sl Jgb s 4 STl Ol O 5 (gdae Sl
o) S s Slaeslas gl Gl IS Ll aslin 55 asms,) 4l ol el 5 il ol Ll ol
A S es a2 Gy DS 3 GV e 4 Ssls ol s S el i S oS S
Aled Ll 1y (855 O gmsldenST 53 odilsl (28 il n 5 aniils cilen slaay 3ol oy 3 1) SleeS| 25T b
e i pmn s ol Slang s, s andenl 5 ST oslie osls 0L Sladlls yimas (Majidi et al., 2022)
oalS ab ey GYSb Oud F o 3 s eSS Jldesle Slas ol S5 4 psY i a5 5 (6 S
ol gay ap sy an il e, 48 AS e Ol Slides s s b ) (Banerjee et al., 2015) wb
(b 55 ol bl 5 Al anils ST el b SlaenS| ol A Xl e s 53 e sSL S 3
03 ks e 5 e S le Soale (BT g5 e GBU L 03 S e Aol B S slaee 0 ains LS|
ol Olsn &8 Slo3 Vbl > b 038 & e b S _olulsl (Yiet al, 2015) s,ls O 55 855 & gend 5ol
SAd L La e ) O gemaldenST el Jil530 8 55 Sheslanal Dlads sluad 5 558 iy 855 Jood A 51 a0
355 o ol 5 L b (il gk a3 V0 3l O gl lenST e 5 8l e BLSI (5 2

oS ol Jm 3 ol e sl Chal w S, s des Rl esedi a0 s Gl Soselew
G o s s Ab i U 5 SO ek e 3 (i 855 Sl S 5,3 o8 e 8Ble 51 5ok 2
Al b O gl S5l 5 ol tns 5 5 & el o ST 51 5Ld Olims Lol 358 0l 03 55 0T 3l b
Lo sl ol i3l by 50 108 (0 Fb il Gl gy Ll JiiSTy g 5l ansilir (ol (6055 4 5
(B g pde Ly ity sLd s )lse 53l g el S s el s g s lsds Sl 0Tl
Sy g Cosl AenST s sde Ol 035 YU Culgys f_j*]""b S e, oy IS c'c:Ja rK;a 393 QLS delate
.(Arbabi and Deris., 2011; Barzoki et al., 2014; Nassehinia and Ahrari., 2015)

o Lol i g g g 3Ld (S oIl o et 53 e Sl AeeSTy (el S
CLaS 5 g eddiy 25 S (038 & Aol B aslsl b L5 s (B ST J2S L pledey (09, oS



5 opdsl etle wle 6,05 e et la L aS 55 o M55 (6 s ol S (sla ST 5 oIl (5 58 (s ksl
o VL e LSy Ol ey b G5k 05 S - e (Khan et al., 2008) 5 55 0 L3l S 55
ool Gl LS s 1Sl Ol JalS (alales 0y de S5 5 ndil el S Gla et L
SLS 5 5 5 eS| psded DS 5 s 5 08 3l el eslinal JYs 5SS LIS o S 555 a0
e dsl 53 sddedss slac sl )y s 4y (Farrokhzadeh et al., 2009) Ll a2 55 53 O gomsldnST 4 50
S e 03,8 e Dl a5 Ol s AU o Al e oksles 1 855 3 ek
S b 5 b SLa0SI 8l 3 gm 5 pde U s gy Lt b i o sladead 0353 5 o glad
> ol ps el 5l e e 0L 55 s Sl Ly e (Casal etal., 2010) Wil b ,2e slac 2y, 53
S F3) Card 9 3300 9 O gl oS gy il e oo cpl Lol 5 4Bl S S|y el e @
L3S 5 gl iy O g sl a5 Y gmmmn 0 LaOT ks 5 LadeaST o psken O S s 4 4y
5 eS|y S el Sl o serms oS S 55 il 53 A 5 8l G il SR 4 e ol e
5 S g el Sl el b dis O sladend 030 YL a2l .(Moulodi et al., 2014) 53 5 o ol cp b 51
AaS L Lan S, Sl Cnslie 5ol S8 sde 1y VL 8 OpmldenS] aan g sl 0 S5
s oolinal ol oLl et Cale b plape s, Sl cl iz 108 b (ol 85, SBEl s pl ply s
S 55 ekl 5 ST sl s e 5K ddasl )y sdas LA Slaass El eoen .(Abdulkarim et al., 2005)
> ol pn s Wl e oS Sl g Gladend o Sge 31 (S Al Sl oS e 0T e st ol 2
SLS e B s 4 ls e et ) .(Moulodi et al., 2014) 555 25, 5ol ol Jaalsl sl
ol sl s ol 5B e 4 s ezl 51l s 5 il s s Sl Ol Rl L S g
b 3l G slapd s, oS 5 s b S e st gl S L5 pldl oo sl | a2 s
23 5 s sl e s Sl (Shen et al., 2023) ol )ls ;5 5 Jats a5, & Cond (s 220 Sl ~
LSzs 5 Ol el ols a5l (Shs laicd s il ol bs, omul i3 Lol o sewlienst J xS
SN ASIg o Gaee 035 F e b sy e RS OF Cllae 5 by (halS ) glitens (Ble SEE 3 olagks
A3l G ) Ol ST 5 2SSl gl Sl
neiSs ola J J Slie ty ST L) g LSS son i 51 S sla 2t
cor—~ Al e 3 Shs ol S5 55 60l 2,8 (ol s slasa gy Sle) Loy )81 L L 5 Laazalis
L s i L gl 53 by, oodor do s eals 0l Slallas .l e, Bli= Ol 5 O b (gl 03 S
oalS pdS i Tl it baglie 55 5 o Guss o 351 L Sl g 35T A5 b il 5]
gl an § e 035 widl oan (Valle et al, 2024) LS sl sddip ju Sladad 25, Clir 3 6 2
st OS] 53 2 b sy e dos Al e (S S e e S (Sl 5o e

Sl S Gl 50 650 sl sl aal addl.Jouki et al., 2021) 5 55 e osb ) mie Lis cioees



EN b 5 S S L i D a1 el 05 5 S glaled ey il il sl slgly 25,
(Valleetal., 2024) s3lxs b 4 o106 (gl s e 55 |y 2y 3led Lg, Ll o S a oS slessil L 05 S

5 Ale s o amdenl e 1 S o i ol LIS e 5 Sl S da s of 0 035 ¢ e
Lo e Ladl SlaanSt T o 5 Of YU (gl stms 0 15 o O pamellenST 53 I8 e (6100 S 03 Lo sone
LS i O eS|t 5 L0 bag s by doe s ol a2 S 5153l 3 2 g s 5 L
Sl g Al b L aslie 5o (g i 38 Ol &S oI &b sl sl (Yilmaz et al., 2020)
S an 35 Eay 5 0 SE e ool JlRe Cd (55 andllas 5 pd dlesl (il S35 L O spldnST RS
ot AV ) S8 15 s 5 93h a5 e 3 (S 5S O35 e &S Jal 5 s sl 0L
53 03,8 G Al 0 Vb kil 513 6 g Tl 3 selenST Gla et 5 4y VL 03 S &
Sy SOy 5 s S Olinde 4o 3 ogllael GLS 5 5 biila, sl (85, s a0 1de 5l o S Lasl
Benmeziane et al., ) 553 o 55, slhnStslisd gl jasls Golbl 4 oo a8 LS 0 SKWS 555 53 6,0
(2024

w g Slayasll 5 ) ol Ol Sl s g dallivlay js A did Sl g e 5 L
5oy o Ol o 2ls DL 8 W28 S 13 ) a0 o 5 el GBS £l 55 O snlinS]
J=Yo Lasled go (8 £ 5 1S 750 005 Ol oS le e 3505 235 dites dlaly ol o3l oo b
sl sl S35 cadsl sl ge CotS iidles! &l > Sl Gk Olesde g oy 03 sl aex 3l (gotae
Olpean oiw Sl3ls i 85, 510 53 5 rdaw 3 O3St Clale plidl e oz sladend Ol oldf
e 5 0 olie o Jlode) Cod Ol (b rume 5 55 5 eslinad JIs8 lads (b rme Slaray 3l 55 55018
53 by odir e aalllae sl 5 IS pban sl IS St ey, e nltnST Gla as Ly lg e
S sad 53 5, Ol denST Lgy ooy mzman 5 0350 (a3 a0k lon Sl 2l o s a0k Lo
SOl lay an Cod (Sulo e sban as adlw oy 55 0 gldonST ann 5 48 s 0 LA 50 108
Saolslony 53 a5y 28 5 o b s G ST Gla i aclie oy ol 2l (oo pan

8b.au.b)b3
I el gl il 5l 4 S s OB

@Lu
e Abdulkarim, S.M., Long, K., Lai, O.M., Muhammad, S.K.S. and Ghazali, H.M. (2005). Some

physico-chemical properties of Moringa oleifera seed oil extracted using solvent and aqueous
enzymatic methods. Food chemistry, 93(2): 253-263.



e Arbabi, M. and Deris, F. (2011). Determination of hydrogen peroxide index in the consumption
edible oils in fast food shops. Journal of Shahrekord University of Medical Sciences 13(3): 90-
99. [In Persian]

Banerjee, A., Ghosh, S. and Ghosh, M. (2015). Anti_oxidative effect of turmeric on frying
characteristics of soybean oil. Journal of food science and technology, 52(3): 1760-1765.

Benmeziane, F., Araba, K. and Belahcene, A. (2024). Impact of deep-fat frying cycles on the
physicochemical characteristics of two edible vegetable oils marketed in Algeria. The North
African Journal of Food and Nutrition Research, 8(17): 21-31.Barzoki, H. R., Beirami, S.,
Mansourian, M., Bay, A., Qorbani, M., Shafieyan, Z., Rezapoor, A., Azar, F.E.F., Norimotlagh,
Z. and Shafieyan, N. (2014). Determination of peroxide value of edible oils used in confectionary,
restaurants and sandwich shops in Gorgan in 2011. Toloo-e-Behdasht, 13(1): 40-47. [In Persian]

Casal, S., Malherio, R., Sendas, A., Oliveira, B.P.. and Pereira, J.A.. (2010). Olive oils stability under
deepfrying conditions. Food and chemical toxicology, 48(10): 2972-2979.

Choe, E. and Min, D.B. 2007. Chemistry of deep-fat frying oils. Journal of food science, 72(5):77-86.

Farrokhzadeh, H., Ghorbani, E., Hashemi, H., Mohebat, L., Nikaeen, M., Hassanzadeh, A. et al.,
(2009). Measuring the used oil rancidity indexes in confectioneries and delicatessens of the town
of borkhar and Meymeh in Isfahan province in 1387. Journal of Health System Research, 4:708-
713. [In Persian]

Ghanbari jahromi, M., Khammarnia, M., Jafari, A., Sotodeh zadeh, F. (2014). Investigation of food
services quality in hospitals and strategies for its improvement, A review study. Sadra Medical
Journal, 2(2): 195-206.[In Persian]

Hang, L., Karlsdéttir, M. G. andSveinsdottir, H.l1. (2022). Oxidation of lipids in mackerel (Scomber
scombrus) fillets during cooking methods. Food Chemistry, 373 (Part B): 131523.

Institute of Standards and Industrial Research of Iran. (ISIR), (1998). Measurement of acidity in
edible oils and fats. 1% revision, ISIRI N0.4178. [In Persian]

Institute of Standards and Industrial Research of Iran. (ISIR), (2008). Measurement of peroxide in
edible oils and fats. 1% revision, ISIRI N0.4179. [In Persian]

Institute of Standards and Industrial Research of Iran. (ISIR), (1998). Measurement of anisidine in
edible oils and fats. 1% revision, ISIRI N0.4888. [In Persian]

Institute of Standards and Industrial Research of Iran. (ISIR), (2004). Edible oil sampling, standard
exam. ISIRI No. 439. [In Persian]

Jacobsen, C., Paivamartins, F., Schwarz, K. and Bochkon, V. (2019). Lipid oxidation and Antioxidants
in food and Nutrition. European Journal of Lipid Science and Technology, 121(9): 1900298.

Jmali, M.A., Wang, Zh., Zhu, Y. and Zhang, Y. (2022). Novel Water-oil Mixed frying:fried oil Qulity
and the formation of Heterocy Amines and Trans Fatty Acids in fried Duck. Foods, 11(5): 626.

Jouki, M., Shakouri, M.J. and Khazaei, N. (2021). Effects of deep-fat frying and active pretreatments
of tomato pectin and paste on physical, textural and nutritional properties of fried frankfurter-type
chicken sausage. Journal of Food Measurement and Characterization,15(6): 5485-5494.

Khan, M.I., Asha, M., Bhat, K. and Khatoon, S. (2008). studies on quality of coconut oil blends
afterfrying potato chips. Journal of the American Oil Chemists' Society, 85(12): 1165-1172.

Mahmud, N., Islam, J., Oyom, W., Adrah, K., Adegoke, S. and Tahergorabi, R. (2023). A review of
different Frying media for fat-uptake reduction in deep-fat fried foods. Heliyon, 9(11): 21500

Majidi, B., Mehrnia, M.A., Barzegar, H. and Alizadeh Behbahani, B. (2022). Effect of turmeric
(curcuma longa L.) essential oil on the oxidative stability of soybean oil. Journal of Food Science
and Technology (Iran), 19 (122): 335-348. [In Persian]

Moulodi, F., Qajarbeigi, P., Babaei, A.H.H. and Asl, A.M. (2014). Relationship between fatty acid
composition and thermal stability of extra virgin olive oils. Journal of Kermanshah University of
Medical Sciences, 18(8): 471-478. [In Persian]




Naseri, S., Mohmoudian, M.H., Yari, A.R., Molaghen, S. and Mahmoodian, Z. (2018). Evaluation of
peroxide Value and Acid Number of Edible oils consumed in the sandwich and fast food shops of
Qom, Iran in 2016. Archives of Hygiene sciences, 7(2): 7-91.[In Persian]

Nassehinia, H. and Ahrari, F. (2015). Determination of peroxide value of oils used in the
confectioneries of Damghan, Iran in spring. Journal of Health Research in Community, 1(4): 64-
69. [In Persian]

Okhli, S., Mirzaei, H. and Hosseini, S. E. (2020). Antioxidant activity of citron peel (Citrus medica
L.) essential oil and extract on stabilization of sunflower oil. Oilseeds and fats Crops and Lipids,
32: 27- 32.

Shen, J., Zhang, M., Zhao, L., Mujumdar, A.S. and Wang, H. (2023). Schemes for enhanced
antioxidant stability in frying meat: a review of frying process using single oil and blended oils.
Critical Reviews in Food Science and Nutrition, 63(21): 5414-5429.

Sottero, B., Leonarduzzi, G, Testa, G, Gargiulo, S., Poli, G. and Biasi, F. (2019). Lipid oxidation
derived aldehydes and oxysterols between health and disease. European Journal of Lipid Science
and Technology, 121(1): 1700047.

Valle, C., Echeverria, F., Chavez, V., Valenzuela, R. and Bustamante, A. (2024). Deep-frying impact
on food and oil chemical composition; strategies to reduce oil absorption in the final product. Food
Safety and Health, 2(4): 414-428.

Yi, B., Ka, H.J., Kim, M.J. and Lee, J. (2015). Effects of curcumin on the oxidative stability of oils
depending on type of matrix, photosensitizers, and temperature. Journal of the American QOil
Chemists' Society, 92: 685-691.

Yilmaz, T. (2020). Evaluating the quality change of sunflower oil while frying different food
matrixes. Rivista Italiana delle Sostanze Grasse, 97(3): 37-45.



Quality assessment of cooking oil used in food preparation in hospitals
of Rasht city

Quiality assessment of cooking oil in Rasht hospitals

Nasrollah zadeh, A.Y", Tayefe, M.%, Yabandepour, F.2, Enshaei, N.3

1- Department of Food Science and Technology, Lahijan Branch, Islamic Azad University, Lahijan, Iran
2- MSc in Food Science and Technology, Lahijan Branch, Islamic Azad University, Lahijan, Iran
3- Undergraduate student of Food Science and Technology, Lahijan Branch, Islamic Azad University, Lahijan, Iran
*Corresponding author:azinnasr@yahoo.com
(Received: ------------ Accepted: -------------- )

Abstract

Balanced nutrition plays an important role in reducing healthcare costs and ultimately enhancing
community health. The present study aims to evaluate the quality of cooking oil used in food across
hospitals in Rasht. The experimental design examined two preparation methods (dietary: D1 vs. non-
dietary: D2), two food types (solid: mixed [F1] vs. semi-solid with solid pieces [F2]), and two hospital
types (public: H1 vs. private: H2). Oil quality parameters, including absorption rate, acidity, peroxide
value, anisidine value, and total totox value, were examined. Results showed significant differences (p <
0.05) in oil absorption and oxidative indices between food types and hospital categories. According to
the overall evaluation of this article, Semi-solid foods showed higher oil absorption (7.81%) compared to
solid foods (3.49%), while solid foods exhibited greater oxidative deterioration. Dietary cooking methods
demonstrated better results in both hospital types, with lower oil absorption and improved oxidation
measures. Remarkably, solid foods displayed higher oxidative spoilage potential in both hospital
systems. These findings highlight the necessity for enhanced supervision of cooking practices, raw
ingredient selection, and thermal processing parameters in hospital food services. Implementation of staff
training programs on proper cooking is recommended to enhance nutrition quality and food safety
standards in healthcare facilities.

Conflict of interest: None declared.
Keywords: Acidity, Hospital, Peroxide, Oil, Food



