[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

(i (ag) Adaa
\Y’*VJLHM DJM‘\\ 5494

I el 5 9 ) LIS, Jlga s AL S aas) A S

0153 03 logus anz (3L 955 39
lidos Olujl Ol Obasl b s 5 (5355LES B30T 5 s 3 0 (3o 5 la Koo Solsions i 5ol
Ol 0o S (5325WS a5 5 sl
bl b e 5 (5355LES 3 gal 5 liions 35 punlige 3 (6 Sliions i (b E w5 pske i )IS™
Ol OlaS (83,3L3S s 5 5 Shigel «lisios Olojlu Ol S

d.darvishi@areeo.ac.ir

ol

- k4

CAS et S8 4 e Coul i s 0lLS SleSI ST e bl eslinal 5 addlee w23 sladle s
(AS Gl slel) Al glaesysl b L glews SLS 5 o3l Bda b sy cpl ol al 5l 58l
lasolo 5 i (BT xS s (OLalS s Sl eslizud (g 5 OLS 1ol 2] sl U5 alS (slae las
Cadl 5 M sl el ool 5 (6558 OV pame (IS pee 03 Vb G U pes
gl (g5 bl o 8 ol 1S e slid le 51 (SO 5SSt ST Lol 4 S O 0 0SS jae
5 Ol ST A0l 3 2 S 58 e sdisand Gosle gliE 5500 5 el (3l ioglle aab 3 o
a0 M1 3L SIB 558 e e i laedge 0 1) 0T 58 5 (St ol e LaOIS| 2T oS ool 5
Sl 218 slsn 3 Lo san (o semn SLOILSI ST Sl eslial 553 (S sl S S50 > 5 ilate (sle s
Olse a8 SLS 5 50 5 pland OLS 5 O rae 5l Lol Glaglon rimmen .l (S50 27 5 P00
Ailed o oot el w1y sl Gl s e Sl S e 5 eslinal 3550 (ST 3lse 3 eI

sl Gl Bl e Sl (il 33l 5 CaaS J S 5s OlalS 5 I8 auls 5 x5y ol 5l

e el oasls OLS Gl Kl oSt (gla S 55k dadlieST 5T g allS colals

aﬂﬁ-Sj.L:j_’S UAM\})QJ?JJ‘.:MS\ QY)M PUR PP

00 b Cnl aslaeast sled slansy] 3 55 o 5T SISl sloml 5 4l ‘6\#&[}5

wj.;ﬂ\} J)‘JJ..: BE b ‘.,\.Orb_: c.b)j:.o 6\.%('3«\.?.«:

Oxidative oslu.s! sls claanis J s
‘&ﬁﬂsﬂéu-’w‘}u@iﬁjﬁ.‘b&ﬁ.‘};\l” S| ( Bkt S 51,8 jj; 5

B ) (Oxidative stress) ssla.S o zsl 5 rancidity)
W\ .M)& )‘_}5 J:JU o b oJu.)' Lgl.ar:.w.:..»

AR


mailto:%20%20%20%20%20%20%20%20%20%20mj_khani67@yahoo.com
mailto:%20%20%20%20%20%20%20%20%20%20mj_khani67@yahoo.com
https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

MAFAY g o) o ladi o)) 59 ¢ e eyl Adaat

4 e &S (SOD) 5 gays Aot e bauys
D13 (VS s (s e ST 5 O30 W8

2
3) 2(02°) + 2H* —»02 + H202

(RGN Y [ RS SR Wk (SRS PR WP {
&;a.w‘ (OHO) M})J\?h JL<.}‘.>‘) eJ..'..'S J\tjjj
-(f.J'IJS\_g)

4) H,0; + & —» OH°

S S5 P s sl sl g aSl 0554
ISty sl 5 (M) Sl (28 815 35 |ty s
P Nt PRUWIR {JR PR WA | JeS 550
ot 05eSt JsS0se b STy dSle 5 o

(0 ,5815) 555 0 508 Jad Ol 5ls L

5) H20, + Me™—Me" + (OH°) + (OH)

Gles oy pots A3l e 53T G, glaw S
Jladlyea Lyl M5 laptocs 53 Ghas 2o
i o555 ahwsa &8 058! b glaw S
53 o3 sy se Bl S5l Olgea (Lpd
SLe S LS Jee 8L 5 oy Al
S AnS| G aS (HCLO®) sl 5 1S s JISSol,
OSaoder 5 LIS sbls Sl (S5 d5m 658
s (NO°) JIGsl, (8) Lsde My dus)
035 (Slaptns L3 odddd 5 Olsl 3 Gl e s
M5 il aelienl 51 d0) Sl 058t 51
RSy 558 o
6) L-arginine ——p NO°+ L-citruline
02l ol @iy RSty oS (NO®) JISGsl, (o
1, (ONOO) w515 o 2 (02°) JIGaly b les

'Y

33T gladlsl, aile O3St Jlad slass S baw s
i e sl ISl a8 s pd e gt
Lol dassl (ol Y 5 0 1 ol
5 At ST Gl o 08 el S 5 JsSse
5 bl GG, G bl e Ol O
s o3 ol 1 0l O s ey
b S s 3 gl Oseslans gls STy
JeSasden I3l 5 (0%) deeS) s 0550
ol Grie 5 5 4 (NO%2) wst S 25 5 (OH?)
sladul b Jgb 53 daes O35 5 O3S!
ol or a0 JIGsl, 8 IS 53 O3St slS)
S Sty elasm s A (OHY)  Jsl,
o aY s o Sl iy sl 1) sslas]
2 e e s adls QWL S e OS]
257 30 Vb b STy (S slamSs
o) s Soesle kld s as e Ol
S el s 1) O3St IS0 e sba
0519 S Mg 05eS) JsSlpe a3 5
JEsder 2SIy @ by e STy (nl 2
(V) il (6,8 2 s
1) Ozte-—» O7°
ST dlsly oS syl 35 OSGl cpl piomen
Lol danlsay odijpe 5 odiy Slapionw o
e 3 Al il Sl 5l 53 5 0581 U S0
Lgd Mg (Wsd e e3ls Ol ME™L bsas S)
Y 2ST)
2) Ox+Me™ = 0,°+ Me™®
O3S Ity B3mST oS (b STy 3l
(Dismutation) sl goss 00 Cowd odda

ol JUIS gla STy dsle el e (sla STy


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

o35 2V (K5 iy Sl shls Sl
sl S () uS o Jos (OH?) JISsl, aile s
53 53T JGsly o st 8 5 055 55 (O 5emST U

=1 Wloas Ole K ojlads J g

"o alT GGl Hles 3 LS SaolnS| BT 2 ¢ Sledkes 5 258"

5l S5 65 ediSAmS] &S AS s 5

(NO2°) 5 JCsl, 8 (NO2) slay « e
A SV ST s s JSGsL

7) NO°+ O — ONOO

8) 20NOO" ——5 NO2*+ NOy° + O3

31 IS0l e SlsisS 5 559 imiecsiems] b slaisT ~1Jgar

kSl O3S glads S

ST Isly e slats 8

0°2 JIsl; S| o
O°H JeuS o Il
HOO® JIGal, JouS1 5,00
L® o Jsls

LOO® oSl i IS5,
ROO® JS1, IS5,

LO® w8, e IS,
NO®2 1St (55 055 %
NO® sl S 2

NO+ L5355 0558

P® s Jsl,

H20; 055,48 A1

0p L5 O3S

03 o3l

LOO s 41 55,540
HOCL sl 5 1S 508
ONOO 25 -S|
N2O3 4S5 O35 % 62
HNO; sl 55 25

NOCL & JS Js 2

NO™ LS5 25 050
ONOOH sl 53525 S|

5 s Il O3St ol wsde S
Il opi s obml feSTued IS,
Aol SO 3H O30 ) Bl 4 0B ST
S S D OF e e Sl sl O
4 bl O seltenST o i3 5o ST d IS5,
I3y sbul e 5 ol (LOOH) ST, 4.
O gl donST Ol ety Al B opl 35 0 (L°) L
23 5ol St 53 o O seldenST 5 (S
S5y pde Dose 53 5 3sh e by gl sl
Spbigr AwSlnsed Mg 4 e de0lnSI s
LS il 4 ey S ) )

Slge cpl 51 e aS 5535 e 4 0pSY 5 s S

'Y

St 4 i (gl g bl

SLas L3 3 pe Sl pind Losase 5 Lad]
5 dmes ele solist glacon] o Jsle
3o sl coslill o b e bLS |
Lol T sls sy golins) slacanl
ST 05t ol Bl 5 5T SldCsl, e
Il CL..;\J& o sladal ol g 5 355 e
O gl eS| K6 g 31 AS o 3l 1y (L) o
g SBT 058t U e alomsay 4 (Slo i
G e o el W85 AL L 0SBl s
SRR PR-Jg0 (LOO®) J.:H,Slﬁ. j.:J JCsl, sk
33T Il dhewsas &5 oo solanSt T 3 Jb


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

MAFAY g o) o ladi o)) 59 ¢ e eyl Adaat

boldes) s

L o 4tiS (53050 4 Mem3s L3 OS]
Sl 1y 05550 5 0S| b saai S il 3 oS
Olusl 53 (b (S35 5258 5 Shas 550 53 5 0305
ssba Lilg e bolws] ST .(0)) Kyl JiE
Lot 51 sl axils 355 oy b aub
Ssrs omb o glackle s e Lo s &S Sl
SN b 4 s e 5 BB b sl anils
il Ll A8 O geldenS) S S
o S by lasi gl ols s .(0Ya)
s Ssb sblie losasr Sl OV s
Lo, ol 2l b lih e eyl
P IBERPISCHPIN WX WHE I e PR N TRy
O8) WS o clibls (ilue b 5 (GIAS
354 153 Il Sl 4 a5 L LaolaeS| s
SLOIS| T sl 03,8 L3 oo (Shannls 05,5
3 el Sop Sl 5 Jgb ols 5l Lb g s
(V0) dzes Lbsd baolinsl sl ps3 055
SLOlS| ST IS8 55 4 5 Sl
s s geas gLOLSIET 5 b
Ulpen los 2SS & 2 yome gla0ltnS] 5T
5 e s gl mbe 2 oLl gSS 5l e
OS] BT 53 e oslinal ol bl 4y 5o
il e s ls Ji sktle &S eslizal s g
Soode Aly (BHA) Jspsl oSsods
05855 Sk S s (BHT) 545
Jest 5 (Propyl Gallate) =YS L5 ,, (TBHQ)
oS Sgldaes (Octyl Gallate) V&
st ol U e gas Ol w5l S (ETOX)

03 ol GLolS| ol ol b anslie 3 ol Jb

\¥

ediy Slaptoaw 53 o SLS 5 5 Ledly
Comlem de 0 L o5l b 5o (V) Wyl
Olyde 4 o OgeldlnS! 4 il rL“e)l
Ll atnly DG pa 4y o O sl
2 s OseldeeS i s ele gy S
Aol Sosmliss 053l (ARLLST Lyl
b Sen Sl o5 a3 oy opl 4 S1 o
Sl A syls o OS] Gl is, sl
Olejen Coppots Ll ciloie S5, cptir Jb-
Flezel BB 5 5l Sl 03,551 e 4 Gl
R L s e LG I SRR
L g S8, Q) 5,8 Sse edddles
SRS CCOU- s (VU S VOO B VR P ONP R | L
5 3l sl bawy bies el lacpsi o
ssbie Welldl sladd  SE Cou
A OseldenS] Cond a4 S5 OgeldenS]
ekl S8 S L s S S ol S
Dbl 5 spde ey ol el bl
2l ssam 5 (OH) JSGsl; 58 das s
Sl sy els gy g3 el Saded
Lr O gl eS| DY gz g S 51 J s S
o bladl Sl silnST Cond Ol s (gl &S
5 Pan Bl i sdes sba) anala
5 MeSlesd 00 dmea S (885
o bledl Ol i w0 Sl s O ey 5 Y peases
O gl ST iy Lpd el aial glad
Sl b OS]t W, s b
4 el Sl AU bl ol p g e Lk
Cov Ol Gludss 5 e Gl Sy ey

S 5 A


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

ol sl 215 43S gladle s gl Ol e
3 b glaolanst BT Ks s 51 (Y0)
Wby gy S b LS IS lacad
Oirege sl (YD Wb s ese L
Sl ooy b JspSs b glaolias) s
ST Jslome dend Sp Sl 5 o 3 Ulons
Gl Shs b b glad s s 51.V) e
(RS (P ) Sl a0l e SlaS] s
ladi iy (ol S WS 5 o8y bl 5 U
B I e LT IR )
WJlegsn) 0s o b LSS 5 (0o
2 ged oyl (el sy Jdss ol

LilenST 5T 5 Shas 5 L1555k

Gl e ol glaaY Laolans| sl
53 Lol ol 5 Slas S o lblns il
il 5 sl SISty bl 5168
Ll obollest 2T ol ST I,
(SI5b oluS| ST 5 & als (sl el
03 Ll e ealinal I8 slse ol IS Ol s
P OlS| 5Tl T GladCsl, b sl
Jsly s el a8 Ll 1) O sodes o) Jlis
Ol Ao 255 B g5 s s 53 5 03 5]
LS5 SIS e Sy ke px
Sl s SaeS bl coi 5l 2l biee (o
035 L w1 ol S el Lol pled
5 el 5l ShaS JSCE5 15T sladIS),
Sl o lBan 058 g 05 S gl
Sadlsisly 4 05, elal Gy b 5l ld LS

LS o sl 1) o Ol S| gla ST ol

Vo

"o alT GGl Hles 3 LS SaolnS| BT 2 ¢ Sledkes 5 258"

255 53 bl i Slme 0Ll (g1 0T 6 s o
2l slgs 5l il g 4 Lol ol
GLolS| ol Sl eslizal (V1) 545 e o3l
Skl e S 4 g b e
gl VANl Casgie sl oI350
oslial Cossdoe Gl o gme OIS BT
22 P Sy b g 53 Lo 0T Ol
clis OldeeST 5T o 2 (04) dites 108 514
Sada Mg (A sbads, Gl
Al 5 Japl mSaodr Al ool O S
Ar o e oL Gl (S S
3l cll Gl bles 5 daen o)l >
DA eslial 5y 50 edip 5 edday SN pme
o Cpwle b ol L NE Ly, 0,8
o U sbml 5 ol 4 dlasl Ol 5 ol -
3 F e sl a8 Cungdee (glls
5 sl mSokr Ay Wil bola.s 2
A b eSS G Sl Azl
il s e (Y4TY) e Llize ol 31 gl
GUls SV s n b oS5 55 Isssl oSooden
Sk, e skies (YY) ol Bli 3
B ogba opean GOISI BT (i
Lol 5T 51 & Llas S5 2lesl 5 4
Slibeos boeslinl e SV oy SO Sl e
52 ol 5 M e e LS5 sl (S
sph a8 L s blasl il b ol G s
Sl s Sl & (b OV e Sl ealizal (YY)
» Fran oSBT 4 cod s
el ol (YE) cl eyl

JAL‘; CJL«.“SJ.? o}>_54.: ‘jx.rla 6@0‘.)‘7\.5‘&1


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

MAFAY g o) o ladi o)) 59 ¢ e eyl Adaat

Ol mea Jo S 5 ile J LS 5 bt ol
Lsde Cyas Wl ooy Jsb s OLS
Jlasl Sl S5l o b 456 sladla.s] S
L O3St s sbaa Sl (o5 ey
e (JGal b gl S 4 bS] e
s 05081 05,8 Jlad o b5 hin sl an
o Lo boleas! 21 el S . fes
SRSy ok OSI ST okl sls S5
St b ol S50 5 oSl 4 pland
cla s il i 6 s belye 4 4l eyl
Mad a4y s (S5 S s 8 O
oo ot b ST Ol g o FUS 5 52

() el wly 35 LS

D s sl 5 bk il wie (TA)
Gl y s 03 0 SIS 055 75 4 Ol il
oo 5 ols Somer (2la)siS 5o Jle 6l o
oo LS5 cpl oS el s gl s
b st lassiS L3 slse cpl 45 Jm s cod O
e b (B0 gl stS 53 5 5l 5 e S e
(Y8) W5 o el (S oot e 5 gn 5 Sy e
AU ) OsenldenSt G2y 53 b bolas] 2
Sles Jsl oy S oo miles OF 55, 51 L il
oi S SLS S 4 sl ST I,
s e S sl olst o1l g Shes
53 1l sladisl, peies Ll &S e )
ebow e i b GBS oS e

GLOlS] 5T . 5i e 0kl w56 O genl LS|

Eaman gl laST ST L dslis 1o ok slaglonsT ol 5l oolitul slac ;o — ¥ Jgua

SR PSR W 1 |

S SOILS] ‘5:41

Cad Ol
abjlmg oalaial
YU SlaanST 5T 03 sdoes

Llodd abis st oy slse Ol gieay

WOl 51 eslizal 5 baasl o B 7S 5 G ume 2l 58l

;,‘_:J’)&;- céjl‘ms/ ;4.:.]9
O s & Gl ol 53l

Lsd o ol b JalS sk«

3Ol S
oslaial Cus gdwe
Vo 5 Jaw e SlnST 5T cled
Lol e 53 0l 55 51 LSS G158
Conel 0 3 5des LT 51 5 5 5l eslizul
;_;T 33 VS Il el
O e 4 GLwddde  als

Ju‘},wg;agj:;-a S @b)buqi)‘d‘,a;u

Sepl Gl Saeds &= S Cnl ol Cundly Lo
3y Al e 2 JAS sk 2 el S
on o o san GLolLS] ST sl
Ll ola S350 bl sy ool e Sl

ol s b e e SLS S 51 (6 ke

\R4

& Fyean sLOlLS Sl glgl sl J- s
ool LS e L3 eslaal sy e plS IS
Lol o s 5 Ko s 4 sy 508 5l (ol
Lolest 5T ool w5 e L
03,5 Jlasl WOT 51 eslizal 3 1, olacys s


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

0 3o 3 5 ol ol gLl §g el 4 b il
Sl sy 0Ll gl il s ol £
S50 S ssdn o5 S wilg e LOT .(FOXET)
5 S aald sl Gl b sty e
55 S olen 53 O spmldenS 055l 5l e
A b oSl sl S e oS
el Olgea pals OLLS 5 e 55 a5l
S sSKal il 5,8 o gas glaslans] o
DS 5T o 5iad 58 Ol gt & el b ol
spbe a8 M 5 e S L b
2B & uly g a8 das e oL Oldlas (V)
S 5 s psSs Jol Sl bS5 bl &
3 A1) el A58 G OS]y

(FAXA) () e

9) ROO°+ TocOH — ROOH°+ TocO°

10) TocO°+ Ascorbic Acid — TocOH +

Ascorbate

O B S P B B I I e
S 5w C,M};;.j Cond 4 S dd o
2 P FB e S Olpea 5 e
CS 5 & el g 3 gh 0wt Ll el Dls g2 50
Wl ege slampl s LpsLs el

(80 30l e (S5 sm B S 55
S dres glard LSS S s S S s
ol (YA Was e amls B opelyy Ol pea
IS s sl OluSt 1T Ol gea LS 5
A () LS e 15 eslinal 50 (sles 28
bds S5 Gamsl il 5 Slas on S Ly
Sl Ll b OselinSty Sl 52

'V

"o alT GGl Hles 3 LS SaolnS| BT 2 ¢ Sledkes 5 258"

slse 55 aolanSt o1 5l eslizal o (F4) Lledds
ol S LS e K8 Ol lnS| Y e Sl
Ares SU L s 0l gl DY pamae
bl 51 s LT 5l eslizal glacy jo ool 5l
Gl shea ol LOT e
LS sba ogas la0llas| BT (bt
LaolaenST T 51 & 5 Klas 515 alesl 5,5
oS Jlisess b estizad Sde SV b 655 5l e
Game 53 o oplpls 5 LS e e DS 5 sl
(V) spd a3 ks blasl Lol il Lol
S5 3 b OIS ST ol 5 by e

AVE) sl sdionls OLES 55 olad Jgd 3
Gle OS5 Colrs 5 e ¥ o)l Jsi
slse 3l Chable (gl y Vgene &S osine 5 b
S eslizal das o OLES |y 558 e eslinad lis
Cad Lt Jpal 5 Folle &S ks &Y s
el Cudsl s geas gl ST 4
Golanst =T 51 eslinad VAAY Jle 31 pl ol
el Lol K s b
(YE) ol Bl ol o pme SIS ST
Gl x5 acb OIS BT 51 eslizal
5 e el Sl 4 g L e 6008
Lol Sl eslital 4 odiS s a2 blad (uoees
olnS| T 51 b e S (sl (sle S
o A sbalde ((TY) il essed sl
WJsp55 5 o el s Ao ank slaolinS|
03 s L Wdgd 5 Las sl dadssos,lS
s e ST SISl ol Sl s S s
oo St ST Glaos S oo by Sl

J.;aj.l;_})ks-\" )lwdtﬂ LE‘J" ] sl


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

MAFAY g o) o ladi o)) 59 ¢ e eyl Adaat

el S sl SobsSHL sl S o
Gl S5 el Sl el S 3
53 Glos 1S IS8 a4 del ol 5 Aol S S
w250 3h dena Y s 5 (00) Al s OlalS

38 a1, 0S5l o lde
S ») ) - =

(oY) "\A"gf J:&.\ZJ
Sl e sln ARGLT gl
M) ]

g:,.:JLx_é sz;a)\vb‘ Lg‘_)" JJ‘-{\JL:AN‘ k}:'j) &.’:‘

ol Lyls 1y 5 Sl glaast o1

ccmlin ol laiolosl 5l (6 S0 a0 —

(e sl -

(S5 P ISl b 3l eslizad -

Sles 5 sheed e O3 e iws > -
Q&@Lﬁj]

3k 5 SLL 4kl O s & SsesT 5l esliad -
AL pate ota ol

ails bl plmil o 3 2 GRS -
Ll

oot 5 Jbod OlSI ST 65 s 2 gl -
il 685l gl

s o LS eslanal el Al b sl -
(AL als o g4 5o LB oS aaL
ol Sl gl ARnLST gy ki
bl ol 3 0sls olis 5 plie sl Slas| o
oo gt odlial glE slpe ol G5
ARl (PSS ol et gl Tl
53 35St ol Tl s S8 slpe US
OSly aSpl g s by Ll S 1 on s

YA

e 5 JeSl gd), LSt (ST,
JBGsly sl 5 o ST pssde 5 Shes
CLaliSS, basssls (81) asl s iS5
(£0) s J53 1B Sliens] T b L o
Sl 55 Wiy 80 Cow LU 5558 Sl ol
Gl St o b Wl s arge e
(EN) AS o eis bl 5558 5 Calises slaey S
LolaeST 5Tl 5 Wad s 4 S oS 555,08
i oSl ISl Gl ot slaedis e
bS5 s oSt s ols 5 ule S J s
Ll s Sl b S 058t Jles (o
Up Ll S 05281 Llee 55 Lassss)lS
Sl ladlans| BT baas 5o (8V) ausl e
L P s o bl I &8 dnn o3
Low Density ) 0t 53 ple oo falS ol
SSosba (EA) S s chsl=e (Lipoprotein
le Jalye 0 Lds ol Jlaest 1 LUy
JeeSooded el Dlde &S (5B el
oy a ol S50 GBI 53 i S 65
ssliea 053l sl gl Sl b O
L 506 Wan oLl 5 sl Gladisl, Lials
Lol 5 550 o ls Ko sl it a0y U1 L
ol o Sl Olseas JoeSooden o8 Gap Ll L
Sdld BB s s S Jes BT s,
S gladnd L(89) Wyls 8 oS 5 Slas|
S Lzes Sl 5 S gladsl nS o e Sl
Al o 55 4 el Sl b Sl 055 55 5l
Sldwl  Spde oliie 0 gl
£V el S5 S sl il Ss 5 S
ool Sl el S5 mSasdke (60


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

Mo 3T Il sles 53 LS Sa0lunS) ST 1B o Slada 5 2"

Sl ge 3l Bl s LolnST 5T 51 stz ) il Sglite ISl il ol s sl
olis d:"l\)T E) &_5)‘.) J\}ﬂ ‘&l,\.c C)L.:SJJ cc..l.'v)' (OY) C““”.:‘LSJJ")[S 6)[...»1.).7- )}.}a'.adu L;’L.’.))l Cj;
4B $ o o fo3 S Sladles ol eals .

P oo B sl xS 2 glscﬁ_):s'.."

3 s glolnst ST 5 eslizad Lo
6\.&0&)\.&.@5) )‘ J:&S oalazal “ LSJMABW B 4}-}3

A ens a s b Slinke 5l eslinad 4 g5
e »oedle b Slinte ol ld e
LS o 2 02 8 s 255 5 Gl mle ( ALS
A bt DS 5 S pae Sl Jeol glagsslen:
a5 ALS e 5 b iSESl sailedl
3y50 Sz slse 53 e IS Ol seas oS SLS 5
Sl S s Jb Sl S e )8 eslel
wals' Bome gy cnl Sl dled oo fremed mal g 4 1)
ot Gl ok JES s 0balS sl

3 St sl losar 5 olIs ols s
(ool plbolasl s, Losddgsl b slalis
5 AS BS A Gag s L 0Lyl Heis s
O Glans 5 oasls QLS 518 Y e o sy
5 SIS B Dl part s Sl S
ki soslp 5l pldE sl 0T Ol 6

Glolinst ol adlas 5 ey plple ool

L;Laol.xf*Sldu'T L ol U3 a0 ;J-g)fv,l? 5 b

Coeal 22808 sladle 55 .Conl Comal Sl o ses

References &0 S 5gd

[1] Esterbauer H. 1993. Cytotoxicity and genotoxicity of lipid-oxidation products. The American journal
of clinical nutrition 57(5): 779S-785S.

[2] Halliwell B. 1991. Reactive oxygen species in living systems: source, biochemistry, and role in
human disease. The American journal of medicine 91(3): 14-22.

[3] Kehrer JP. 2008. Free radicals as mediators of tissue injury and disease. Critical reviews in
toxicology.

[4] Winterbourn CC, Kettle AJ. 2004. Reactions of superoxide with myeloperoxidase and its products.
Proteins Struct. Funct. Genet. 3: 113-120.

[5] Halliwell B. 1992. Reactive oxygen species and the central nervous system. In Free radicals in the
brain, 21-40.

[6] Pryor WA, Squadrito GL. 1995. The chemistry of peroxynitrite: a product from the reaction of nitric
oxide with superoxide. American Journal of Physiology-Lung Cellular and Molecular Physiology
268(5): 699-722.

[7] Jiménez T, Speisky C. 2000. Radicales libres y antioxidantes en la prevencion de enfermedades: I,
mecanismos de defensa antioxidante. Rev. chil. Nutr. 27(2): 210-9.

[8] Yang GC, Qiang W, Morehouse KM, Rosenthal I, Ku Y, Yurawecz P. 1991. Determination of
hydroperoxides in edible oils by electron spin resonance, thiobarbituric acid assay, and liquid
chromatography-chemiluminescence techniques. Journal of Agricultural and Food Chemistry 39(5):
896-898.

14


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

MAFAY g o) o ladi )Y 593 ¢ e eyl Adaat

[9] Del Rio D, Serafini M, Pellegrini N. 2002. Selected methodologies to assess oxidative/antioxidant
status in vivo: a critical review. Nutrition, metabolism, and cardiovascular diseases: NMCD 12(6):
343-351.

[10] Gatellier P, Mercier Y, Rock E, Renerre M. 2000. Influence of dietary fat and vitamin E
supplementation on free radical production and on lipid and protein oxidation in turkey muscle
extracts. Journal of Agricultural and food chemistry 48(5): 1427-1433.

[11] Institute of Medicine. 2000. DRI Dietary Reference Intakes for Vitamin C, Vitamin E,
Selenium,and Carotenoids. National Academy Press: Washington, DC.

[12] Halliwell B. 1999. Food-derived antioxidants. Evaluating their importance in food and in vivo. Food
science and agricultural chemistry.

[13] Shahidi F. 2000. Antioxidants in food and food antioxidants. Food/Nahrung 44(3): 158-163.

[14] Madhavi DL, Salunkhe DK. 1995. Toxicological aspects of food antioxidants. FOOD SCIENCE
AND TECHNOLOGY-NEW YORK-MARCEL DEKKER-, 267-360.

[15] Silva EM, Rogez H, Larondelle Y. 2007. Optimization of extraction of phenolics from Inga edulis
leaves using response surface methodology. Separation and Purification Technology 55(3): 381-387.

[16] Bailey CA, Srinivasan LJ, McGeachin RB. 1996. The effect of ethoxyquin on tissue peroxidation
and immune status of single comb white leghorn cockerels. Poultry science 75(9): 1109-1112.

[17] Wichi HP. 1988. Enhanced tumour development by butylated hydroxytoluene (BHT) from the
properties of effect on fure stomach and esophageal aquamoua epithelium. Food Chemical
Toxicology 26: 723-727.

[18] Sherwin ER. 1990. In: Branen AL, Davidson PM, Salminen S (eds) Food additives, Marvel Dekker
Inc., New York, 139-193.

[19] Simic MG. 1981. Free radical mechanisms in autoxidation processes. J. Chem. Education 58(2):
125.

[20] Sherwin ER. 1972. Antioxidants for food fats and oils. Journal of the American Oil Chemists’
Society 49(8): 468-472.

[21] Omura K. 1995. Antioxidant synergism between butylated hydroxyanisole and butylated
hydroxytoluene. Journal of the American Oil Chemists’ Society 72(12): 1565-1570.

[22] St. Angelo AJ, Vercellotti J, Jacks T, Legendre M. 1996. Lipid oxidation in foods. Critical
Reviews in Food Science & Nutrition 36(3): 175-224.

[23] Thompson D, Moldéus P. 1988. Cytotoxicity of butylated hydroxyanisole and butylated
hydroxytoluene in isolated rat hepatocytes. Biochemical pharmacology 37(11): 2201-2207.

[24] Valenzuela BA, Nieto KS. 1996. Synthetic and natural antioxidants: food quality protectors. Grasas
y aceites 47(3): 186-196.

[25] Jayaprakasha GK, Rao LJ. 2000. Phenolic constituents from the lichen Parmotrema stuppeum
(Nyl.) Hale and their antioxidant activity. Zeitschrift fir Naturforschung C. 55(11-12): 1018-1022.

[26] Mathew S, Abraham TE. 2006. In vitro antioxidant activity and scavenging effects of
Cinnamomum verum leaf extract assayed by different methodologies. Food and Chemical
Toxicology 44(2): 198-206.

[27] Pardue SL, Thaxton JP. 1986. Ascorbic acid in poultry: a review. World's Poultry Science Journal
42(02): 107-123.

[28] Pokorny J. 2007. Are natural antioxidants better—-and safer—than synthetic antioxidants? European
Journal of Lipid Science and Technology 109(6): 629-642.

\)


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

Mo 3T Il sles 53 LS Sa0lunS) ST 1B o Slada 5 2"

[29] Wach A, Pyrzynska K, Biesaga M. 2007. Quercetin content in some food and herbal samples.
Food Chemistry 100(2): 699-704.

[30] Gulgin 1. 2012. Antioxidant activity of food constituents: an overview. Archives of toxicology 86(3):
345-391.

[31] Thompson D, Moldéus P. 1988. Cytotoxicity of butylated hydroxyanisole and butylated
hydroxytoluene in isolated rat hepatocytes. Biochemical pharmacology 37(11): 2201-2207.

[32] Gu’lc,in I, Elias R, Gepdiremen A, Boyer L, Ko'ksal E. 2007a. Acomparative study on the
antioxidant activity of fringe tree (Chionanthus virginicus L.) extracts. African Journal of
Biotechnology 6: 410-418.

[33] Sies H, Stahl W. 1995. Vitamins E and C, beta-carotene, and other carotenoids as antioxidants. The
American journal of clinical nutrition 62(6): 1315-1321.

[34] Rice-Evans CA, Miller NJ. 1996. Antioxidant activities of flavonoids as bioactive components of
food. Biochemical Society Transactions 24(3): 790-795.

[35] Rock CL, Jacob RA, Bowen PE. 1996. Update on the biological characteristics of the antioxidant
micronutrients: vitamin C, vitamin E, and the carotenoids. Journal of the American Dietetic
Association, 96(7): 693-702.

[36] Bendich A, Machlin LJ, Scandurra O, Burton GW, Wayner DDM. 1986. The antioxidant role of
vitamin C. Advances in Free Radical Biology & Medicine 2(2): 419-444,

[37] Weber P, Bendich A, Schalch W. 1995. Vitamin C and human health a review of recent data
relevant to human requirements. International journal for vitamin and nutrition research.
Internationale Zeitschrift fur Vitamin-und Ernahrungsforschung. Journal international de
vitaminologie et de nutrition 66(1): 19-30.

[38] Niki E, Tsuchiya J, Tanimura R, Kamiya Y. 1982. Regeneration of vitamin E from a-
chromanoxyl radical by glutathione and vitamin C. Chem. Letter 27: 789-792.

[39] Niki E, Kawakami A, Yamamoto Y, Kamiya Y. 1985. Oxidation of lipids. VIII. Synergistic
inhibition of oxidation of phosphatidylcholine liposome in aqueous dispersion by vitamin E and
vitamin C. Bulletin of the Chemical Society of Japan 58(7): 1971-1975.

[40] Levine M, Conry-Cantilena C, Wang Y, Welch RW, Washko PW, Dhariwal KR, Cantilena
LR. 1996. Vitamin C pharmacokinetics in healthy volunteers: evidence for a recommended dietary
allowance. Proceedings of the National Academy of Sciences 93(8): 3704-3709.

[41] Giilgin i, Berashvili D, Gepdiremen A. 2005a. Antiradical and antioxidant activity of total
anthocyanins from Perilla pankinensis decne. Journal of ethnopharmacology 101(1): 287-293.

[42] Aras-Hisar S, Hisar O, Beydemir S, Giil¢in I, Yanik T. 2004. Effect of vitamin E on carbonic
anhydrase enzyme activity in rainbow trout (Oncorhynchus mykiss) erythrocytes in vitro and in vivo.
Acta Veterinaria Hungarica 52(4): 413-422.

[43] Pokorny J. 1987. Major factors affecting the autoxidation of lipids. Autoxidation of unsaturated
lipids 141-206.

[44] Diplock AT, Charuleux JL, Crozier-Willi G, Kok FJ, Rice-Evans C, Roberfroid M, Vina-
Ribes J. 1998. Functional food science and defence against reactive oxidative species. British
Journal of Nutrition 80(S1): 77-112.

[45] Stahl W, Sies H. 1993. Physical Quenching of Singlet Oxygen and cis-trans Isomerization of
Carotenoidsa. Annals of the New York Academy of Sciences 691(1): 10-19.

[46] Palozza P, Krinsky NI. 1992. [38] Antioxidant effects of carotenoids in Vivo and in Vitro: An
overview. Methods in enzymology 213: 403-420.

AR


https://dor.isc.ac/dor/20.1001.1.27170632.1397.11.1.6.2
http://journalofbiosafety.ir/article-1-227-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-06-18 |

[ DOR: 20.1001.1.27170632.1397.11.1.6.2 ]

MAFAY g o) o ladi o)) 59 ¢ e eyl Adaat

[47] Prior R L, Wu X, Schaich K. 2005. Standardized methods for the determination of antioxidant
capacity and phenolics in foods and dietary supplements. Journal of agricultural and food chemistry
53(10): 4290-4302.

[48] Dragsted LO, Strube M, Leth T. 1997. Dietary levels of plant phenols and other non-nutritive
components: could they prevent cancer? European Journal of Cancer Prevention 6(6): 522-528.

[49] Jovanovic SV, Steenken S, Tosic M, Marjanovic B, Simic MG. 1994. Flavonoids as antioxidants.
Journal of the American Chemical Society 116(11): 4846-4851.

[50] Beyza Oztiirk Sarikaya S, Giilgin I, Supuran CT. 2010. Carbonic anhydrase inhibitors: Inhibition
of human erythrocyte isozymes | and Il with a series of phenolic acids. Chemical biology & drug
design 75(5): 515-520.

[51] Robbins RJ. 2003. Phenolic acids in foods: an overview of analytical methodology. Journal of
agricultural and food chemistry, 51(10): 2866-2887.

[52] Magalh&es LM, Santos M, Segundo MA, Reis S, Lima JL. 2009. Flow injection based methods
for fast screening of antioxidant capacity. Talanta 77(5):1559-1566.
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Abstract
In recent years, the study and use of plant antioxidant capacity in food security has increased
dramatically. These studies aimed at replacing chemical compounds with plant products (plant essential
oils, plant extracts, extracted gels from plants and even plant powder) in controlling pests, insects and
diseases, as well as to raise the shelf life of agricultural and livestock products, On food safety and
consumer health Oxidative one of the causes of food spoilage. This corruption causes an unpleasant
smell, loss of flavor, texture, appearance and nutritional value of the material damage occurs. A better
understanding of the process of oxidation and antioxidant processes that handle and control it, it is an
intelligent way to oxidative spoilage in food should be avoided. The use of antioxidants is essential,
especially in foods containing fats and oils. Diseases resulting from the use of chemical compounds, as
well as compounds used as food preservatives, impose significant financial and financial losses on
societies. Therefore, it is important to introduce the range of plant use in controlling quality and
increasing general health.
Keywords: Antioxidants, oxidative mechanisms, free radicals, medicinal herbs, food safety
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