Iranian Food Science and Technology

3 §
Research Journal g®
y g

Vol. 11, No. 5, Dec - Jan 2015, p. 572-583 et :

Olnl 2188 @buo g pole Ghedrgly 4 pid

ZHindn AYY-BAY ..o IYAF 65 —,3T b o le ) ol

SHS1 ST b 5 o 2Olm 3T Dbl o (J8 OS5 Ol b3
e 0,5 B sy O geeldenST 51 (6 S P s O

}:Sb‘,.; adda)
WYY/ 4N 8l 55 e

WAYLYY e s b

2SS

s S5 L2y 95 0 sloss Sl (il Sop @l il sl JISGol, 51 (AU (slacsl | 55l L &S a8 5 oS 21

o) 3 am el 485 )15 g 390 sl 3] sla Lo 53 (LS Liie b (anbs (sla ST 8T G pae (s slaglans] Bl sl i
3ls) (g5t slaglaasl BT L o] LS dglio g o (a1l Cols 5 oadgiggds (JS Jgtb Sl 5 i o) adllas
Gblio | o calises (glags) 05 oxe 08 o) (igmslisnsS] 5l 4S5l 3 (BHT (fglgs (uS'g)tim sl s BHA (g3l (55000
g Odod ooy b i 4 Wl eIl cool 5 louiginsds (IS (J5i8 iS5 (liee 5 005 sl e (8 byl il il
mebald gl (e o) (19 (sladiges S )gianlssd el g dnSTy dae gySojlal 5 (DPPH) Jjlisn b S Jed 63 5 (oxivw S, gilS
(8 SLS 5 lyme S 5 it b i 4 el b 5 (298 laed) 35 bl 5 laglaSIal g o)las Gl sla
(S 0 )las 55 dy SIE dusl Joleo 55 5,50 WOIVY o YAE/YE 5 s5)lie iy 4y alie (sl &5 09 Sl T ] cllad 5 WaisgiDls
Sl g ST dae e (pyseS g op i SAYY 9 VAY § SLid oyliac £y 5 4 uiw 5o Jolae p,59,5%0e VYo /VF o YOV /XY
OgbienST 5l 6)l35Ls 53 (s 390 Jole o)las ClalE (imen 92 Fee PPM Cale L o 0)lae g 20l digei a0 bgyyo a0 590 )lgs
N 0 a3 cleb ey gyl (258 08 & ol (s adlllas (5l ol gulis 8l (al3l )l ccale (33l L 4G glas 52

A ol (Jowe 0)S 489, L;)'L.;)L\g.lﬁ BN O]

0)5 59y pmelien (] T Clled s L6 OS5 155 gLy

Jo < T sl Jlo > s a4 5 alioll o ol
Gy lane (o nnl slogliwS| Bl 4 (3bj g oo 4 by
S5 ol SIS st &y o gin i 5 ool oo
Zainol et ) cul oduwy bl 4 (gt (sla— ST 5T ol &
S 5 Olys @ b Sgi sl (65 (al., 2003
Sy oy Lbie dag5 390 s 4y S o 1S53 1 0131 ela IS5,
e sla)lon  (ore S0 Sl JBudly el 488
Gordon, ) as)b by 5 (gjre SYMNB] ¢yl i Cdaas 1l
(1996
el e clayliasl ol Gy mo wolallan ol
8 glacs o dagllo s Elgil olis ool (gl | 50Kty
33y (o o el 8l A bgye SYMS] g (quas g (Bgye -
- slow jl S sl g, o e 3l (Tabart et al., 2009)
Lo glpl 5l JSutie Collan (o138 ) jl o3kl pS'de sl

.

LY RY-T

~a bl d yodte oS gls] o 595 g CpgmbinnsT S0] )3

e iy g oot slds b))l cdly cudS als g sl
D9 s Cgame () o OMSLa (p P ewlil I (S5 9
drsg L) arbiy Gyin o st S 5 oy 5]
-5 0yl 9 5,K0) 510l e 136 4 ()lub > e
~ sl WS o el (e g (5w L 93 & laplauS]
A o ee & Mt Selyts Sl 5 Bdas (g5t (gl s
Js51 (S 9,800 M5 (BHA) 3555 (uSgy00m &M,
2905 o)Ll YIS 4 (TBHQ) (y928'g)8n J59 &5 o(BHT)
chb ¢ iw slagla st sl (Mahdavi et al., 1995)

dpog)l oKD cpale 0SS ¢ wlid a5 0,5 Hluuiily
(Email: l.pourakbar@urmia.ac.ir 1 gns 04wy 95 — )



OVY il T cadlad 5 (58 0yl )3T sl o (1 LS 5 50 203!

g g0 485 s 5l 0nd

2 S5l 5 )RS Jsb 5 48 Cusl (lid dlgo dlox 5108
(o BT gt o] )3 Lod 9 595 g aloz 5l (o Jelge 51
053 Slogug Coml jlo)S 6yl 5 siluplleo 5y ol jl o
9 o3l sl (gl s (gt 05 (489, K05 B)b 5l
08y s o 9 g (> ) el Al8 5l eolisl pas 5 (5l8
i (b (Lot (ly J5)89595 Ll Glie (092
Ol 38l el (s e a0 )b oS (6)luk 009y gemliguST]
ey o S 4 (5908 00

39_30 ‘_-,l_:&)a p‘_wf)_:) e.‘a_w Jf)l Juoyd VO cuw Ou).)
3t ol gl Gl gl 0 4 85 (oo Jold 1y 58
2 e (93 ol pplS g aily oS e e EL Jlas
) dew laopd YE sy JLas] o b gliwl cpl bl e jeuS
Jol plas o5 Jlsa B e AVl lwgio Mg o (i Hl50 FO) cuis
LSy aslllas jokaie 4 1 ol 03y olaid] 558 4y yauiS o 1)
J-3 lge Bld ol 163, cn e S 9 e Sl ]
bl adte | caw 68y A )3 39250 GlaaSgigYE 5 JS
slglis sl Gilise sackale 5w 5 15,5 (¢Sl
g s 1) baadgige o JS' Jid (slgie cp piiy &5 (08 (b
o3Il 13U a5 BHT 4 BHA) (e sla s
W8S )8 oy 3590 9 dualiie (e 005 (489 (gl

L g, 9 dlge
b‘gn
5 IS5 bl ) ol Jlan g sl ez 3] el
F o ax d F LY clod 1> aildyuw 5> dbgyye Olinlesl plosl
G955 iy o258 1ol Pl A5 ()l 80> At Cagb)
Dy donl Fud 5 Y 3ipST OMS ¢yl e ilis] Ko

Ciygo 4o o pe g 0 00 gt caumw (sladiges T
oley Loy S lwasnFe 39 nadodb Jip Sib lalad
2 e A 03D je e Voo L)Z.Z\_Al{gi”l{9b..\.‘:3g‘)lﬁ.wi RS
HLSen 9 Sy s3929) €85 5158 815 (ol x> =Y+ 5058
(YA

oo s, 8 ool b (slo eI 5T J by (sloogss
Cieslik et ) 545 048" (B pns by d)lg i3 L p)S 90 SIS
- ol A molie 3l (gl W 8] cela JLo 13 (al., 2006
Gy 5l ot 2 5] g Mo Ly s (6l g
sl 4By 3528 (e 5ian sl ]

obej e 9 Vb sbales cov byl 5 Lo Jb cnl b
o 3] i e sln i STy 515 e Yy b e
plianS] 5l ol Sl s dy o &S Wad oo dusld ygmlipusS]
5 S5150) 39,5 o Sl 5 (SyLS ) S nlS el
gl ianST GY gamme dles 15l cla JBGal, (VWA 0 yailg>
= 9y o) din basylow gyl Jole a5 siil o
" GgelinST & s () Cuoglie Sl 8l jglaies (VWA
— B Gl low 40 Ml jlas il il (cla IS5, (5l
o3l ol L ST 5T 5 ol (clalise cbslis o aSs o s
LSy 290 v b caws [(\WAS ())Se 5 (s gldous) 355 o0
b Gla a1 8T el e tare S (o ] 5]
Jdis o B as (Khanizadeh et al., 2008) g, o0 jlod 4
xSl el oljl oLy 51 36 lacan] Sy
30,5 o ol jo b el ouiS Julow slaglews (golass
Joine o )d D990 (Joi3 LS )5 (Boyer and Liu, 2004)
ool Lt 5 bl i 1l o ogse S 5T coll L]
SLaassS (i cuw slan) ) (Jgib Sl 5 lgioe &
ks J2B plise 4 o Gl slaciond (piren il
o=l ode IYA ()lSan 5 (lhjre (90929) bl o ogliie
iy oy g e Jolse 8b o5 lmoges Jgib (slyice
SIS 8 2y )3 (B)S )5 ogse (Swwy ogee Juad Jold
65 &S sl 03l (LS g5 oy 53 3,5 o e 55l 8
3 Lo Jo8 ok olS 5 S8 )5 lodos i &
(D’Abrosca et al., 2007)

ol 2 48 bl i ) Sl 0 o (5o o)
03935 0,5 0, (o 5 Ikl Gubo ol o Lol i o>
S8l ey w5 0Bl ool s &)y ) Tpaseio o8 sl 2
Vo Sl g oy gt Sid odlo dod ¥ iSTas ¢ oy oy A
slaoy ey L duslio 0 .(WWVF 0,8 5 lulwl) wsl cosb) doyd
el ile ploa o5 ()8l pogad 4 g &jgye (aLS
0)5 (L8 i il 0y el Sy pas sl ghkas 0)S
wliwsy 3blis y3 0,5 o5 (Hunter, 2005) 35,5 o guxo
Slopls & dibiie cus 45 395 0 Wy olpl )3 byl (S
(B ool ol )3 wji o)) 93,5 00 plgie glite
Ol 2 e Jgasms 5 (o MalS 05 95 cnl (Jd)) 5 s
A ke J 05 ks | 505 sl 4 o] o 5 2k e



WAF (o0 — 5578 o )louds N s ol (2 @yliw g pole sloiupoly 4, OYY

S5l g PPM Feo g¥ee oo Voo lacdale (3ol ol adlas
PPM Y-+ Ve - clalé 43,5 BHT o BHA (g5 (slaylapus]
Lol 5y 05 (slatindy> amS| T g (oo 0 29y
38 lw amyd B glod b gl 31 13 ime ke (sl g A5
20 5, Y oV Y A X oo Slsj Joled b el )l,8
LD el (9 Sldiged S y5in)bad Al g ST

o5 0 1Sl 31e 6y Soilal 1o STy 30
94 J (1Y) 589,18 Sl Joloxo yid (oo Yo 55 (489,
a9 35 03938l ) @ ety s 08 gl Joboro ) e +/0
e Vo e ol jlan €8)5 )18 ()6 50 4B S e
Ao 13,5 Lol ol 4 atolis 1o ) ) Jgle i) ue +/0 9
ae b 15 Jloy /o) ades Sldlgugss b s S5y B o ol
O prS Ve Sy (Yl (ST (e s 4S
(Firestone, 1994) k>3 apwl>e

e Ve 305 sy o Ko 1K 5t i sl 336
Aol bgde yid oo Ve (99580 5 G A5 S 0SI81
G b adB B Go ) adiges o] 4 dwl S5 y50,b g0 Situ!
Ve @ae do oYL 5B L (0 ot ke 4885 53 j9d Veoe
o~ -(Sidewell et al., 1954) c8,5 )15 hes O plas )3 aibs
o by yiogl OYY 90 Job ) il (liee ¢35 3y
WA (655 ol (LSSl L) Biowave S 2100 jiegidg Sl
2l (0 dle p) S (o s St lios Al Sae
22 la 55, pS9kS

5 L logas sy 5 Linodls 5,061 (s slaoals Juloos g s 35
505 adS” 3 35 wolanwl EXcEl 4 SPSS (b)) (sladals s
duslio B o 5SS dw (gl £ SE sniad lis (350 slasls
o> D s 3 S5 9 ANOVA 0]l 5l oslisl s o Sl
5 bl ptalesl Jelge 51 9 > (me 90 5

Lagighd 5 JS Jgid (glgime

5ol s 08y A sloa3gigWo 5 ST Jgid (slgiee
s el 03B 03,5l Vg N o)las S )3 o @l g 00,8
G i 4 sl e g o (sldy 48 oy s gl
Slyoe 4G jokay i3y (J5id SLS 5 (Slgine (oS g oyt
oy o>l G 08y 4y Cand 0¥ (298 o) ) I SluS
gl jiaS NS g ol (LIS G55 slaed) G 29
() JS) 23,5 oanlie S J3i (slgie 53 ()13 sxe

LEIY
3 oliial Ly S J3 35 (slsiomo 15 S (Sgime (s
J(Singleton et al., 1999) .5 e Folin-Ciocalteu ,Slulus
&3, yly oo Ciocalteu-Folin G yae jlyid Lo V ooy cpl b
s e Y AR Y ) ey 5 00 bglie ojlas 1) b ) Lond
Jsb 5 ol iz g 5 25 L3I Jgloo 4 70V - s Sl S
Biowave S jiegidg Sl ol&iwd jl solitul b yiogil VO« zg0
ool b S L5 (laimmo 0 (65031 (LSl csl) 2100
13 ] SLIE £35S0 s el S 5kl imxie 51
058 dploe SS9 25
3 oolizal b JS w5isM (slsima 1S saigigMb (ol coesd
ojlac yid oo V3,8 s (Vo o)) o)) Ken 9 Bonvehi g,
Jslowe )3 0us > (AICIE) 7Y posiegll )8 2 e ) & s
Olime 488 Vo e Ly b 03938 /0 Sl ol Jgilio
cal) Biowave S 2100 jiegiby xSyl oS g wis
1555596 Slsime 5 5 pSeul yrogls ¥+ g5 Jsb 13 (Lol
W0)5 el i 39S 0 )Mkl ool eslawl b
s : DPPH (9031 L (ilanasST 5T ool (2
) b (6 YY) DPPH iyl csla JLSol, (SaS Jlae
ohLSen g Cuendent g, 5l edlawl Ly ( Jojlas Jo S0
Joboee 31 il o /0 4 ojlas 1 il e YO 05 s (VARY)
1 O5molisSl 485 Yo}l uy 05 8L DPPH 7 /¥ Jgilio
s > siagib Sl olSiss 3 lit ol b Jgono i (S
la—o,lac  Su5S Cig)ls duopd 035 (6,:503l0l jegil DVY 250
S Al 5 Jge 8 3o
Joy= (Asample / Ablank )— Y x\V.- )
DPPH (sla JIoal) (Saiis og)l>
Jald diges ol A DIANK 5 405 Ll A sample
IS Atd o ogp0 g )5 V0 43 Jgilie 0jlas and
T Gae a odl Cands bolsws g b 03938 Joilio yid Joo Voo
L o 9 4d 03] o (qurblie (jen b baome (glod )3 sl
o -(KoOWalski, 2009) 13,5 Gl \ 6)les yaily ilo A8
a0 e glod o gla s 0u S s dlwg 4 ol o)lacs
ozl 8 it bwg oylac coles jo 9 s ol 5 ol
2o 4o o, 5 ol an 3 =0 sled jd (05" il FDB 550)
M S (Bl d)> VA 3058 5 odlatul (lej g 45 s
A3
b I 3yl 0 las lamST 5T 51 g 03
292 v 5) G (Jolio o)las 1 doe 0,5 (4€9) §9) 1w
359 pL8)) o 1y Sl (o8] cllad (g iy Sl 4 a2 L



ovo

(o1 5T Cadlad 5 (o258 s Lr )3T il o (i LS 37 0 (23

3500 -+

3000 -

J JEul s
(S 855 p 8 4 SIE el Jolas p 5 5 S0

2500 +
2000 -
1500 -
1000 -
500 -

0 -

f ')

\)
>

\

el
o

i
A&q

i )'“55

o 3?

AP< +/+0) Caml 15 o EWIA] oidd (s Ciglitio gy b B gt o3 5E 3 u L 53T o Bliio oy Culid JS Jid glgiome —) S

syl Gilie pL5,1 S 15103, 5l cms il v, VY adlllne
it ST 3l cleb g JB L e 5 ) ()b stme oglis
=5l (S 2g 32 09Ms s s pB)] 13 39250 L S 5
N gazm 5 035 0gse (s s 13 i bl &y« ilipu]
At 255 350 0300 o] (S g (S Sy JiiB 1 0ad (gy9l8
(Van der Sluis et al, 2001)

G ol o 0l LS Y ISS )0 W39igMB (lgivee l5ae
55 3 P A s1PgM (Slgme (nyieS g (il 3908 xl
8) > LaSggd lgize 4S5 jshar Al osalin denl Fud g (298
P e Sl gy ey don] Fd 08y 4 Capnd JOT (298
423,55 odmlie 03l)0 5 Y (sland) (54595996 slgioee

A4S s Llis 53 35290 A5ggMB (50328 n Jgig Yo
3 S s o5 sl JgpinalS 5 (i 35S Lagl 032 y20gee
b5 (Y (hlSen 5 (xd)) Col b J9igYo gl cp 58
Jlss g meldl g (i S Slilllas g Jtalel cal 5l Jol>
2 Oglite (ol bulpd 30 Guizmen 9 lod 9 )95 Jud I (ae
RS (o Sy e e (S YL (SS9 LS ) i
Uiy G slpoge (Vo)) o) San g AWad )15 olol
G (6 ey (ot joS VS (s 58 (sl €803 &b (9w
O 0d Sl o it €803 21 (S oSy laoges
PLE] (it gl a3 sl (Gt B98Ol )5 s 53 95
S5 bl (5391 ogliti 211 iy s 5 ) Mo 53 o
DBgg jl (e lalit Bpae il abg e slag; Gl
slST oyl b b o slagsslon adde (Ll (gouniS cladlon
(Tattini et al., 2004) siws

asllls b (VW) ) Ken g 28,y o (V- ¥) Liu o Boyer
9 U8 S 5 Cn iy (298 08y & ooy (LS o pB)) (S
2l L as o)l adlas 5y90 )l s o 1y o] 5T clled
Sl lesean dslllas ]
O gl Doy odimd Ui ol img 5l edel Cunds gl
—azdly oyl a8 W5l e b glaS 5 S e (L 5l Calises 56|
(Vrhovsek et al., 2004) > )l cillas Glabss S s b b
ol 030> L L 3 s calisis plByl (69,5 date llllas
S Slge gz 3 (Soses i (S5 Jole Sy lsin o8 o
L (V2AY) o ,Len 4 Lister .(D’Abrosca et al., 2007) )l
Ol Sl SS9 yoaidesl 05) 93 )3 (8 SlaS 5 (e allae
2 Lngpaslaogtyy s 5 B pjoSIS (a8 i o Wleos
sl ol (SIS Gy yeailel 08 slac Cungy
Ol 5 gy L = (V- +#) Markowski and Plocharski
ol 3Ls g 3l (s ST oo o8, ¥ (glooges 5o L8
=095 Olie 5 5l lises 2Bl e (55,k SOl 4 WlodyS
Dl demg Joid sla
9 Fiw )> S g 88y (A S0ly Klg o0 BMBT pl 392
(V++A) o) Sen g Khanizadeh il 18 clacuS 5 o5
8 Ol 5 ) (Gl gt e il 61 S o3 S ol
At oY SlanST 5T cud b )y Com e 4 g A
D a3 39290 (Ji8 dlge (Voo T) oS 5 LeE s 3L
oS Bgdige el |y o ogme (Sl il 3 )b a0 e ]
ailato glon g ol baylyd g 0 8) g9 g L
b (V%) oy Kan o Lachman .cul cglize jlaw o] (5595

o oyl 4zl



WAF 60 —,57 8 o)l ) il ooyl (21 @il g pole sloiunoly 4 pis  OYF

b
bc
‘ c

3000 -
\2; a
\\:,: 2500
g c
3
i 3 2000 -
>R
R 3) 1500 -
308
q. 2
3 M 1000 -
3
Ij 500 -
N 0 |
3 7.
5 5 >

c cd
P

d
S 4
< V4 N
Q)) ) ?? N

(DS +/+0) Conwl 5 sine YA 0.3 Wi Crgliie gy Ly U cyginn - oty s xa U 3T coopaw cilitien 8, Canid cbdgighld glgione —F IS

.(Ebrahimzadeh et al., 2008)

2Uly sliws , DPPH (sla JLSGaly (glsl pls 4 ol
JUSely b o)l pslaie a4y (gl ABloe (2307950
Al Sl any (Saly pis (ol sblso 51 gy00 S 4 ]
Solie Jodoo bl sl g, ol (Kartal et al., 2007)
Lo o ales j Sl 5T @S 5 buwg DPPH ol IS,
9 035 59ydb (soldd (slrog,S &l uL.S); o.g.l ol )|9L»]
3ig-5e DPPH JLSusl; 1 sl (6,5 U505 & e
.(Paixao et al., 2007)

blﬂ dL&»JK.pl) d)sié‘*? b 45 sloslsy uL.MJ Slallas
J(Killicgun and Altiner, 2010) s ojlas clale 4 atulg
Iy DPPH (sla JIGaly oylsse g5 o 348, (s0,kas )05 &yl &
6L olise 4 Qlizes glaojlae  SuiS e ¢)id e hals
SlaS 5 (J9Sge ()9 9 JraSordn (slaog)S Cusdg g ola 4
095 50l Jo¥ge 0jg b Jod Sy 3 )l (i (J5id
Jungetal., ) 5yS o )13 Luyiwd p pealy) Juwse,us sl
(2006

a4 2wl oylas SlawST Sl Caold o)y
e 0,5 g romwlimmS B INI ;2 U
9 Joid OS5 lyme 3l oaal oty guls wlwl o
DPPH JLsGaly (S iSlee yd 8 e iorod g lad_SeiggMo
3 YL SlaST (5T @)a8 298 b8, oylas 45 A5 astie
20 Ay oy Gt 0 med 4 4l B8]l b duslis
cla Sl 5T L acislio g (oo 0,8 gawlignST i3 lul

odly s ¥ S 50w it plB,] Sl T el
08y 3 ey 4 S Bl cdld oy ieS g o b ol 0l
13 a1 ] ol (¥ ) b otnliie o g 5 gl
5 250 slapdy O g denl G 08 | in LOR (268 o)
Sl )3 ()l ine Oplds LIS § 5935 (wiomen 9 0300
O aS s ul_m.i ol C.:Lu (W2 S sdnlio u.sl.hwﬂwi
9 Voo ppm cbile 3 BHT g BHA Sl S sl el
d929 S )bisime gl (ol 9 Ve pPM clale 3 BHA (yizren
NG
9 Sl cew 03) W g9y adllas L (WYR1) (ot 5 (L3
39y OB il 98, CulsS g juied> 08) gy aSwilosls (Lt )1
Orbiigl)S o8y ClsS g daidie 3)) 0jly 88y Sy 9 (il
Glaallls b S5 Gyl 51l 1y s 5] ol oy e
3y gl 3) (gl A 03l 0> ( SUB) s 08, 0 (g9, pr &S
by CigS oy 48 0405 et e Cuwl i8S ploul (>
9 SLyd) el 1y Sl sl sl e b oy i ol
9 A8 CluS 5 (Aid (b (W) ghlSen g (=)
P 5 g Slnl s 185V 3 1) Sl Bl GlS 5l
ot L IS gl 51 00l )5 adllas 3,50 oyt oyl i
s oy iy 500 pLE )L awslie 0 (68 w8 &S Cuwl 00>
b5 o adllas ol 1 ool golis b o sl 1y Sl 51
N
ol el gl sl (slod i oo 4 DPPH b,
Cl 4_2'315 )I)_“g oalawl dy9—0 L_g_’)}‘}u L;l.bA_:}a.s u‘Ju_mﬂ



OVY il T cadlad 5 (58 0yl )3T lins! o (1 SlasS 5 50 203!

80 -

60 -

DPPH
o

40 -

oa L e, W G & W B, 8. B4 8
s o w&r%; m%;‘;;% A

90,8 ol 18y opl oylac I lais o g i

BHA 9 BHT (53 olawwsST 51 93 9 (2560310 b,3T caww Lilidoo o, Cuiid 0, las (DPPH) o1 g J0a], s Il play duo s ¥ S
< +1+0) Cumnl 5 o BWA] puid (i Wiglitio By b g ol 2 ot Yo v g Voo scdle

555lnST sl 1 b (el nST 5T 156 sy b (VYAD)
b sl s 5l bglsto 48 wlosuwy doui ol 40 opy5,L
53 ) (st gloplansl ] pptils Glsis 4 oly o0
L olyan (gylejy Yoo PPM sl dinej (ml )3 oS5 C e
HLSer o 29 demo ol oas by L el oSl
gy Sgid LS 5 Sl sl 5148 wleols ojlis (VWWAS)
awolio 1y Sl 5T @ )ad o i YO ppm clale ) L)
S ams e QU g5 Ofg) SNk 3t oyl BT L
OlaSy Fee ppM e 4 ol ol ooby flis K> 35k
S sl sl Yoo ppM paw b diey Congy SJgid
o 4o L (Goli et al., 2004) 1S o (¢, (BHT 5 BHA)
1 a8 dg0d bliiw! olas o o yd Godos Ly Gladss
Cja_u Jr as 039 Ui u_Lﬁ ul.u.{).s L ]09)).0 [ @lm‘wi
St oSl ol waw (o] SlasT T 51V« ppm
a1l 31 oy b (VYR 3yl 5 Sl (5,8,

G Sl 5T ] e g g yd )5 dtun b o)las
el 48 asl oob Lt LSLS Lals o) g )lub STBHQ
b 4S5 y9b 039 g o) Sl 5T cJlab 4> 6yliac
e+ pPM cbale )3 gy d o )8 dtun (Jib ojlac  Sluws] sl
Oil38l Ly g 0090 ,2aS (Vo ppm) TBHQ 4 o Vo v e g
ol S 5T el ao > Yoo o pPM 4 (L6 o)lac clale
e Lo @l L @bt ol a5 b oo il33 TBHQ s

&9y 2 olej 9 e 1S o L uilyly 56T gl (g
L (p< +/+0) amisb o jb ixe 20 Jlain! o ;5 3pSTy dae
a0 bgye oacel Cands 1Sy dae lise oy iyt ldged 4 dn g
JS5) ol 0395 SlawnST 5] G55 zun (gols 45 34 Anli diges
9 ‘_;15_“5 ul_.\..S)J dls_.}u )‘ A Cwdy C?.l—'“' wl_m‘ — (\‘
DPPH JLSGaly (Sa S )lpe cydd pioron g bad_SgiggMs
» YL u"'\‘—“‘ﬂu‘-’] a8 298 o8 o)las oS A asuie
la st 5T L aanlio 5 (Aot 0,5 guwlins] osll
aS ob i gl a8 eolawl w8y cpl ojlas I s o g i
SEXeppm gols dges an bgsye arwliws] e p oS
M dho]@l UJ dab dhm.?}oj L‘)L:..o O Dg Cuw o)La.c
Ve PPM (g9l dges o Loy (gl olise o i
w.;b_‘?l l_: as .))_§ JoL.M_wl O uly’@ 9 Mbu" s O)La.s‘-
S0l e ialS STy sae e (e 0,5 ) o jlas clale
Cuw D)LAC ) Yoo ppm cbale L BHT (& Q‘Wl&j O
Olse yd 4l xe BB 7D Jleis! o j3 Y+« ppm cdale b
Gy bl bl dp g b L;Lmol.\tufluﬁi Sob> sladiges
Sty S5 ()bl 3T 5 DPPH g 38Ty sae 0 4500
(RP = < IVEY) 035 stalie s sime L Jg sito
-ubu_mﬂu_ﬁj 0'39)51 FUSRLI W ua.’?w Lbu.w)).g u.la 5
S g9 b dumlie 3 )5 & (o) S ojlas Jio (b sl
30,5 oo duS Ty g il dae ialS g 0,8 yids (g)lul Coge



WAF (o0 — 5578 o )louds M) ol oyl (2 @yliw g pole sloiupoly 4, OYA

e e =
(s T S T S ]
1 1 1 1

(meq/Kg oil) sl 3

o N R O o
1

- =% = ppm T+ e
—e—ppm ¥ o
—e— BHA 100 ppm
——— BHA 200 ppm
——— BHT 100 ppm

VY

AR 4 Y¥ — ~—= — BHT 200 ppm

‘_gléolw“;ﬁi‘(,o‘ugug Lov g¥Woe Yoo Vor) sos8 Cuw L8 LS 5 Blises (b lowi U ome 8,5 (59, 53 a1y das —£ JSUS
RE2 9 YT AY A& ‘5&59) PL] ol 4;50.'3(‘0“:!‘;’ Yoo 9 \")BHT,BHA Sy

ol )15 (b 3 inlejl slaj) pled )3 )5t liss Al
ORIl Wl G5l s 59y YV (b 55 4S5 5k ol
e Lal3al b g o ine (gybel Bl 5 Ltalsél ol o i,
ool STy dae (6 S0jlul 4 basye Liolojl ailie banolac
Lo, Lae cale il 8l Uy iy 5,8 by il sl 2l
Sosie s Sl G (e 5 Gl Sl T el
2)9> SLk slajgy 1 Sygianbos dl sl il ials
by S gl sbajg) )3 cnlple 8l (al3E1 gl inns]
Shb sbajsy 1 Jy bl 2529 bajloss 4y 5 aald diged (g0
oo P +1+0) 35 Jlogime ST ajlas 5 sald diged (y
mojbas Sl gt liss bl oy VY (b 53 &5 ob (i b
AP N XY oy P Yo Yo Ao pPM o sl
claclile )3 BHA (s st sl o ol Ll do)s
2o gV 59y VY (b 3 g i e Ve g ) ppm
Voo ppmM slacdale 3 BHT (yusres ad ol ol il
FIR VoA Glie 4 dl G5t bos dae Al g Vet g
SOl a4 Gl A5 5l a5 liged Sl il 581

@ 456 Y game (LIl (gmlinslyl STy b b S
sl oy €IS Ly S )S Sl 5 g a8l o3 ogllo o
9 gl agll Y gae (5o (L TBA a3l
Ayl Jg—ae) LSl g am 4o il Jols Yy oo
(Gordon, 1996) wsb e 1501 (65 (yglle oy 4 (ygamliuns]y
S pginsliss dpml il o 48 b oLt ()l LT ()

obes Liali3l L S sy aoeds ol 4 Gl e ¥ USG5 ]
e (e gmmslienST Ll 3 0,8 (189) ladiged ()l
a5 gm sl 5 sl gas 5 <l il 20y
o 53 1) dpuSyy sae ke i byl 4y b duglie )3 g5
S5 a1y s Ltlidl el ciS s e culs lajg,
Al e LSy gy (i (gl gl Y g
Olise s oo lae cdale yil58l b (Capannesi et al., 2000)
Loy 5 sl Ll a1zt 5l g Lials asT, sae
S8l Ly el sgvy ol ine oolel gl baylod oy 4l
gl 23> g gmelinnS] bl )3 ladised (6055 oo
cclale BHA (i ol ol 4 cans (Y +ppm) o jlas
LM oyl a8 sl L 1y oy (ShawnST 5T ol (Ve -ppm)
gy I Gxe

2 gyl W 50, ¥F b aal b aSged o a STy da e
DO YA sy aYer gVee Feo Ner PPM oy slooylas
13 3y 306 (g5 (el g 5T )3 .ol Lalsdl il 0
BHT 09 plp s VW iy Ver g Ve-ppm clale ;o BHA
<8l Gl plp A g Ve i Yee g Vee pPM lackle )
oy azy L JS) 05 o stme (s)lel blod 1 liglél ol o
Lol 5l 4 o Com Jgib slaojlas ol b
3o U5 ) oyt (ST Bl Cools (g5t

ol So)gliss dpl (ol Gline (6)00S5 0)93 I L
ool oy iy Al diges (0 JSUE) cdl isli8l ladiges ple



ova

(o1 5T Cadlad 5 (o258 s Lr )3T il o (i LS 37 0 (23

(R = 10) a3bio )l (e (Stsan al o

9 JS Js8 lsee (owyp b (Y- +#) Bakhshi and Arakawa
bl as al 3,8 gl (Bbl 08 com ShsnsT ] cdled
2 3929 STl cdled 5 IS b (liee o (e
a -

3.5 -

1.5

(mg MDA/JKE 0il) sl G ) a2 )l dosl 305

b (g 0l 292y (e (Siuer S DPPH lje g s
(R = 150) s )1 e i (Stuad (] gy
9ty dae ey a8l s (Lol (y 2 rimen
oo G &S D)1 3y Cute [ Smed S5 Sl S5 ygi)bgd

—e— J A8

__...__\.. [T

ppm

—a— Y

ppm
- & - A T
ppm
—— o
ppm
—&— BHA 100

ppm
—+— BHA 200

ppm

AR

¥ Y¥

Sl el Eoe g¥ee Foo o) 50,8 G (i OluS 5 Gliseo (5 lows b e 0,57 (189 )3 sl S5y Liged D0 —0 JSUid
A3 9 YT AY A& dlﬁ}g) » Jald 45903 9(,&":":’ Yoo 9 \“) BHT 9 BHA Sy leb U"‘\ﬁ*“‘s‘

i oSl 5 el (b SIS S 098 S
48 oty slp oslas (ol 2 (Bl (29 CuiS bi> Cax
u,s)i»b ‘_’)‘9_1.9. Bgd o0 d)IA.QiS élj’l sl Yo Gde 4
CJL».! O_.»J FUERWIE s TBHQ _cgiunn dl.mo\..\ﬁwfluﬁj oo

S 35 4ol

Olie 45 CB)S oD (g oo 0ad plonil Baiod 4 g L
)l adlllas )50 o 08y 4 (K S3939M 5 Jgb CluS 5
Pl st @S adlls ol 53 s (rnb lag a3l
Jdd 0g3 &S winly lis 0gs 31 (g ine LngOL\ﬁMSlG:ﬂ b awlss
] 4S8 4 A Ly bl e s B 3 (650 Cotta
| s A5 i o A3l go (ool | (Ko (o ol
30,5 oo Moo cplplo conl ooy olaidl 3g5 4 jauiS daw 4
ygsie plByl g 1oL sladiges sl b (g b alie Slalllas b
5 58 SlS 5 Gl BLod Jl 08y (e L5 3,5 @50
235 asde Sl Bl Bl rizmen 5 gad5gNe

- oheS1T b (Shss slagtsy sl )3 ok Clidios
aalllas )3 sl 4B 5 g0 il LS glio 5 ambs (sla
S S Gilie sl lli (Y- +¥) LiilSon 5 Goli
2 5t Lo 1 Bl b dulio )3 1) dy Cungy 53 29290
slacdale a5 cul ool ol bl guls 05le3,8 cwyp L (69,
SIS Ty ppoliuS] gy gy 3,06 s @l 5 il

~ Bl ol ) jelite 4 (WWAY) olylSen 5 lacis,
Bl by pls (489, 4 oS5l Al 5l (2] Pl o)las Jluges]
e 53 SO Hsi0,bad g dawSTyy dlael ()158 50 Lgﬂ s . wiles )
ol oylas plgs W0+ ke a8l 0313 ol 59, VY oo
09> OglinsST e 53 (o Cllad ()l oSSl dlli 6
AT

5 LS 5 6 Mes,S B (WAP) en 5 gt
OswldanST 5l (6585l 13 YO ppm clale > Ul diws o)lac
Voo ppm ekl s (BHA) (i slaglunns| ol alie
A5y

s o) (VWA ) 3 peilys o 55,5 slaazsly bl



WAF (o0 — 557 8 o )lods M) ol oyl 2l quliow g pole loiudgiy &yl OAS

&l

Awad, M.A., Wagenmakers, P.S. & De Jager, A., 2001, Effects of light on flavonoid and chlorogenic acid levels in the
skin of Jonagold apples, Scientia Horticulturae, 88, 289-298.
Azizkhani, M., Zandi, P., Gaeeni, |., Safafar, H. & Akhavan-Attar, Z, 2006, The effect of natural antioxidant mixtures
on the oxidative stability of margarine, Iranian Journal of Nutrition Sciences and Food Technology, 1 (2), 35-45.
Bakhshi, D. & Arakawa, O., 2006, Effects of UV-B irradiation on phenolic compound accumulation and antioxidant
activity in ‘Jonathan’ apple influenced by bagging, temperature and maturation, Journal of Food, Agriculture and
Environment, 4(1), 75-79.

Bonvehi, J.S., Torrento, M.S. & Lorente, E.C., 2001, Evaluation of polyphenolic and flavonoid compounds in
honeybee-collected pollen produced in Spain, Journal of Agricultural and Food Chemistry, 49 (4), 1848-1853.

Boyer, J. & Liu, R.H., 2004, Apple phytochemicals and their health benefits, Nutrition, 3, 1- 5.

Capannesi, C., Palchetti, 1., Mascini, M. & Parenti, A., 2000, Electrochemical sensor and biosensor for polyphenols
detection in olive oils, Food Chemistry, 71, 553-562.

Cieslik, E., Greda, A. & Adamus, W., 2006, Contents of polyphenols in fruits and vegetables, Food Chemistry, 94, 135-
142.

Cuendent, M., Hostettmann, K. & Potterat, O., 1997, Iridoid glucosides with free radical scavenging properties from
Fagreae blumei, Helvetica Chimica Acta, 80,1144-1152.

D’Abrosca, B., Pacifico, S., Cefarelli, G., Mastellone, C. & Fiorentino, A., 2007, Limoncella apple, an Italian apple
cultivar: phenolic and flavonoid contents and antioxidant activity, Journal of Food Chemistry, 104, 1333-1337.

Ebrahimzadeh, M.A., Pourmorad, F. & Hafezi, S., 2008, Antioxidant activities of Iranian corn silk, Turkish Jornal
Biology, 32, 43-49.

Elhami Rad, A.H., Kooshki, E., Haddad Khodaparast. M.H. & Hooshmand Delir, M.R., 2010, Evaluation of
combinatory natural and synthetic antioxidants and Citric Acid to stabilizing of butter ghee, Iranian Journal of Food
Science and Technology, 2 (2). 55-64.

Firestone, D., 1994, Official methods and recommended practices of the American oil chemists’ Society, 4th edn,
AOCS Press,Champaign, IL.

Goli, A.H., Barzegar, M. & Sahari, M.A., 2004, Antioxidant activity and total phenolic compounds of pistachio
(Pistachia vera) hull extracts, Food Chemistry, 92, 521 — 525.

Ghorbani, E., Bakhshi, D., Haj Najari, H., Ghasemnejad, M. & Taghi Doost, P., 2010, Phenolic compounds and
antioxidant activity of some native and imported apple cultivars in Karaj eegion, Journal of Horticultural Science,
24 (1), 83-90.

Ghorbani, E. & Bakhshi, D., 2011, Evaluation of content of chlorogenic acid, flavonoids and antioxidant potential of 13
native and foreign apple cultivars, Planet Production Technology, 11 (2), 53-62.

Gordon, M.H., 1996, Dietry antioxidants in disease prevention, Natural Product Report, 265-273.

Hunter, J.E., 2005, Dietary levels of trans fatty acids, basis for health concerns and industry efforts to limit use,
Nutrition Research, 25 (5), 499-513.

Jung, C.H., Seog, H.M., Choi, I.W., Park, M.W. & Cho, H.Y., 2006, Antioxidant properties of various solvent extracts
from wild ginseng leaves, LWT- Food Science and Technology, 39, 266-274.

Kartal, N., Sokmen, M., Tepe, B., Daferera, D., Polissiou, M. & Sokmen, A., 2007, Investigation of the antioxidant
properties of Ferula orientalis L. using a suitable extraction procedure, Food Chemistry, 100(2), 584-589.

Khanizadeh, S.H., Tsao, R., Rekika, D., Yang, R., Charles, M.T. & Vasantha Rupasinghe, H.P., 2008, Polyphenol
composition and total antioxidant capacity of selected apple genotypes for processing, Food Composition and
Analysis, 21, 396-401.

Killicgun, H. & Altiner, D., 2010, Correlation between antioxidant effect mechanisms and polyphenols content of Rosa
canina, Pharmacognozy Magazine, 6 (23), 238-241.

Kowalski, R., 2009. Silphium L. extracts composition and protective effect on fatty acids content in sunflower oil
subjected to heating and storage, Food Chemistry, 112, 820-830.

Lachman, J., Sulc, M., Sus, J. & Pavlikova, O., 2006, Polyphenol content and antiradical activity in different apple
varieties, Journal of Horticaltural Science (Prague), 33, 95-102.

Lister, C.E., Lancaster, J.E. & Sutton, K.H., 1994, Developmental changes in the concentration and composition of
flavonoids in skin of a red and a green apple cultivar, Journal of the Science of Food and Agriculture, 64, 155-161.

Lee, K. W., Kim, Y. J., Kim, D. O., Lee, H. J. & Lee, C. Y., 2003, Major phenolic in apple and their contribution to the
total antioxidant capacity, Journal of Agricultural and Food Chemistry, 51(22), 6516—6520.

Mahdavi, D.L., Deshpande, S.S. & Salunkhe, D.K., 1995, Food antioxidant, 1 edn. New York, Marcel Dekker, Inc,
U.S.A. p, 378.

Markowski, J. & Plocharski, W., 2006, Determination of phenolic compounds in apples and processed apple products,



OAY il T cadlad 5 (38 0yl )3T (lins! o (1 LS 5 50 203

Fruit and Ornamental Plant Research, 14, (Suppl. 2).
Paixao, N., Perestrelo, R., Marques, J.C. & Camara, J.S., 2007, Relationship between antioxidant capacity and total
phenolic content of red, rose’and white wines, Food Chemistry, 105, 204 —-214.

Rafiee, M., Naseri, L., Bakhshi. D. & Alizadeh, A., 2012, Phenolic compounds and antioxidant activity of some
Iranian and commercial apple varieties in West Azarbaijan province, Journal of Crops Improvement, 14 (2), 43-

55.

Rouzbehan,Y., Alipour, D., Barzegar, M. & Azizi, M.H., 2008, Antioxidant activity of phenolic compounds of grape
pomace. Iranian Journal of Food Science and Technology, 3, 69-74.

Sadghara, P. & Barin, A., 2010, The study of antioxidant potential of Morus alba L. leaves extract, Journa of Herbal

Drugs, 3, 35-42.

Samadloiy, H.R., Azizi, M.H. & Barzegar, M., 2007, Antioxidative effect of pomegranate seed phenolic
componends on soybean oil. Journal of Agriultur Science and Natural Resour, 14 (4), 12-20.

Sidewell, G.G., Salwin, H., Benca, M. & Mitchel, J.A., 1954, The use of thiobarbituric acid as a measure of fat
oxidation, Journal of American Oil Chemists Society, 31, 603 — 606.

Singleton, V.L., Orthofer, R. & Lamuela-Raventos, R.M., 1999, Analysis of total phenols and other oxidation substrates
and antioxidants by means of Folin-Ciocalteu reagent, Methods in Enzymology, 299, 152-178.

Standard of butter pasteurized, Specification and Test Method, No: 132, Standard Instiute and Industrial Research
Publications. Iran, Karaj.

Tabart, J., Kevers, C., Pincemail, J., Defraigne, J.O. & Dommes, J., 2009, Comparative antioxidant capacities of
phenolic compounds measured by various tests, Food Chemistry, 113, 1226-1233.

Tattini, M., Galardi, C., Pinelli, P., Massai, R., Remorini, D. & Agati, G., 2004, Differential accumulation of flavonoids
and hydroxycinnamates in leaves of Ligustrum vulgare under excess light and drought stress, New Phytologist, 163,
547-561.

Van der Sluis, A., Dekker, M., De Jager, A. & Jongen, W., 2001, Activity and concentration of polyphenolic
antioxidants in apple: effect of cultivar, harvest year and storage conditions, Agricultural and Food Chemistry, 49,
3606-3613.

Vojodi Mehrabani, L., Dadpour, M.R., Delazar, A., Movafeghi, A. & Hadjilou, J., 2010, Identification of polyphenolic
and flavonoid compounds in ‘Zonouz’ and ‘Gala’apple fruits by means of high-performance liquid chromatography
journal of Food Research, 3 (20), 3-12.

Vrhovsek, U., Rigo, A., Tonon, D. & Mattivi, F., 2004, Quantitation of polyphenols in different apple varieties,
Agricultural and Food Chemistry, 52, 6532-6538.

Yekrang, A. & Javanmard, M., 2012, Evaluation of antioxidant activity of grapefruit seed extract on the stability of
anchovy oil, Food Technology and Nutrition, 9 (1), 49-60.

Zainol, M.K., Abd-hamid, A., Yusof, S. & Muse, R., 2003, Antioxidant activity and total phenolic compounds of leaf,
root and petiole of four accessions of Centella asiatica (L.) urban, Journal of Food Chemistry, 81, 575-581.



Iranian Food Science and Technology ) @ . L . N
Research Journal y olnl 210 gluo g pole Gltrgly 4 pd5
Vol. 11, No. 5, Dec - Jan 2015, p. 572-563 o i BYY-BAY .0 ATAF (63 — ;51 b o5lonis )Y >

Evaluation of the phenolic compounds of west Azerbaijan province’s apples and
their antioxidant activity in preventing the oxidation of local butter oil

Latifeh Pourakbar®
Resived: 2013.12.06
Accepted: 2014.05.10

Introduction: Lipid oxidation is a major cause of food quality deterioration during storage of oils, fats and
other fat-containing foods. Oxidation of lipids results in changes that may affect the nutritional quality,
wholesomeness, colour, flavour and texture of food. Moreover, the products of lipid oxidation may be potentially
toxic and may lead to adverse effects such as the production of carcinogens, mutagenesis and aging.
Autoxidation occurs when molecular oxygen reacts with unsaturated lipids. The process involves a free radical
chain reaction that is most frequently initiated by exposure of unsaturated lipids to light, heat, ionizing radiation,
metal ions or metalloprotein catalysts. Free radicals are defined as any chemical species having one or more
unpaired electrons. Antioxidants are a group of chemicals capable of extending the shelf life of food that contain
lipids. They are used to retard the development of unpleasant flavour caused by the oxidation of unsaturated fatty
acids. They retard oxidation of lipids by reacting with free radicals, chelating free catalytic metals and also by
acting as oxygen scavengers. Currently the food industry uses synthetic antioxidants such as BHA, BHT and
TBHQ to retard lipid oxidation. However, there is concern about the safety and toxicity of synthetic antioxidants
in relation to their metabolism and accumulation in body organs and tissues. Synthetic antioxidants are known
among other things to cause impairment of blood clotting, lung damage and to act as tumor promoters. As a
result of this, consumers have a preference for natural ingredients and there is a growing interest in the potential
use of antioxidants from natural sources. Phenolic extracts from herbs and spices, cereals and legumes have been
reported to effectively retard lipid oxidation in oils and fatty foods. As a result of concern for the safety of
synthetic antioxidants, there is a growing interest in the potential use of phenolic extracts from plant sources as
antioxidants in lipids. The potential use of phenolic extracts from different plant sources such as sorghum, herbs
and spices have been studied extensively. Extracts of spices such as rosemary and sage are now available
commercially for use as natural antioxidants. Phenolic compounds are defined as substances possessing a
benzene ring bearing one or more hydroxyl substituents, including their functional derivatives. There are
different sources of phenols such as grapes, olive oil, sorghum, beans, spices and herbs. Phenols have many
favourable effects on human health. They decrease the risk of heart diseases by inhibiting the oxidation of low-
density lipoproteins (LDL). A large range of low and high molecular weight phenols exhibiting antioxidant
properties have been studied and proposed to be used as antioxidants against lipid oxidation. This is particularly
true for those phenolics with multiple hydroxyl groups that are generally the most efficient for preventing lipid
oxidation. Phenolic compounds are also known to possess antibacterial, antiviral, antimutagenic and
anticarcinogenic properties. Generally the efficacy of phenolic compounds as antioxidants depends on a number
of factors such as the number of hydroxyl groups bonded to the aromatic ring, the site of bonding, mutual
position of hydroxyls in the aromatic ring and their ability to act as hydrogen or electron donating agents and
free radical scavengers. All polyphenols are capable of scavenging singlet oxygen and alkyl radical through
electron donating properties, thus generating a relatively stable phenoxyl radical. The goals of this study were to
investigate the effect of incorporation of different apple cultivars’ phenolicextracts onformation of primary
oxidation products in buttercomparing tosome of thesynthetic antioxidants such as BHA and BHT

Material and methods: Different apple cultivars from different places of West Azerbaijan province had
been collected and their total phenol content, flavonids and antioxidant properties were measured according to
Folin-Ciocalteu, Colorimetry and Diphenylpicrylhydrazyl (DPPH) methods respectively. The measurement of
peroxide value and thiobarbituric acid of local butter oil samples consisting of different concentrations of extract
and synthetic antioxidants was performed as well.

Discussion & Results: In conclusion, this investigation demonstrates that apple is a rich source of phenolic
compounds and antioxidant capacity.Fuji and Sheikh Ahmad cultivars showed the maximum and minimum
content of total phenol content, flavonoids and antioxidant activity which are 2940.24 and 1350.22 microgram
equivalent gallic acid/ gram of dry extract; 2530.32 and 1200.74 microgram equivalent quercetin/ gram of dry
extract and 91.87 and 32%. The maximum and minimum amount of peroxide value and thiobarbituric acid was
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reported for control and 400 ppm apple extract samples respectively. The results of this study showed that "Fuji"
cultivar contained the highest antioxidant activity.The Fuji apple extract are able to reducethe formation of
hydroperoxides in butter oil during storage at 60°C. The phenolic extracts from Fuji apple to be more effective
than BHA in stabilising butter oil at 60°C. Apple phenolic extracts inhibited oxidation of butter oil. Theextracts
were able to retard oxidation because of the ability of phenolic compounds toscavenge and stabilise lipid radicals
by donating hydrogen atoms.Also the concentration of the extract was an effective factor in the inhibition of
oxidation; that is, as we increased the concentration, the inhibition of oxidation also increased.

Conclusion:: Due to their ability to act as reducing agents, phenolic compounds in apple phenolic extracts
from Fujivarieties can be used as antioxidants in butter oil toretard formation of primary oxidation products,
specifically hydroperoxides.

Keywords: Apple phenolic compounds, Antioxidant activity, Butter oil oxidation



