VY40 J‘>J>' AY 093 QoY a)Lw.f: J‘J& C“L»ﬁjﬂ}l; aollzd

3P R 09y I ST OlaS 5 )l w0 59 0gu0 Sl 3 o il
49y adlio 40 (Oleaeuropaea L.) you y p

\ oo Yo . o, ) R w
Lg;,)éﬁhdu.a,wc J\}rwb:}wuc ;5’}1’-:”)5‘6"""”)4".’.'\*’

OIS ol ) il e (g gmeils —)
OIS ol ¢ SLeb p ke o5 S 5Ltils =Y
OS Slal (653,58 Slidos S e Lskial Y

QYA 2 o pdy Gl SYTE/YY 223 )5 g ,b)

sl S>

SIS DS 5 Ol o D3l Oy e ol 53 Celao gt e Sl O35 R LS s el ot SIS
WJS SIS Olis o Sl ala Sy sske ol 4 dd anlas OOLS Ol Ol adie 3 L3S 5 oSl (s 03 05 ool P
=108 5 (ICs0) DPPH UKL, 51 a3 00 ShIs3k sl 358550 ssbas e SlnST 5T clab (IS a2l (IS U o JS 43,5508
WIS Jbs IS ez Sl ey ST BT OLS 5 Olime e gme SBls 53 U a8 sl LS Ll SoSeslul O es, (AE) JKsl; 4o
Sl s L 5 U5 ST BT b wmziis aiials 2alS andlle 3550 035 Sler a3 1 e JS iSO 5 IS U (S A0S
JS Lo s IS (/AN Gl as S L S i) sl Cllt e oS sl OliS uoeas @ 3L 0l 1Cs0 Ll S Ly Jhals s,
e Ktan (C/AV) 1Cs0 L Ll s jmn 5 ot (Soian (+/ATW) IS W50 5 (14 /AN) S Jgb (e/00Y) S 485508 ((+0/07Y)
Sl e3sdome 53 ST 5 s 05 pB R Slae e 45 A sdalie Slos ey SIS (ST LS 5 Ol 5VL (S 53 il 3 gy s e
DS 5 bl s 8 055 ogme sy doys Sl sl St s b gl LS Sl OLT Ve b e YU LS1S (35 5 5 ele e YT VO

2l 2alS 1 ol Glke sl 5 ey SlaesT sl

eS| BT Sl (mils p Oles sty s 1085l AdS

s_rostami_1988@yahoo.cop. Js... ”

Yo



e ST ST LS 5 Ol (S5 050 uils  Oley LG

LS 5 Jolamassl oiw) abdo

a8 Jass,s Sasder 5 Josa,s chle Ll (il Jals
il s WU SISt 5T ool b J g SLS 5 alex
e oo s 05 o3 Ll oy S Sladlae s [YA] L
Ol 5 g5 oy OLis 255 bl Wl [ 5a8 il ailaie
DMie 4 g5 e eS| ST cdls 5 Jed LS S
5 L8] 5,5 o 513 S il 5 o3, g 0 ot 5303
by deo s oS 33 OLE (TA0) O, en 5 o3l sllar oligions
5 50 203 O b a3 e (Siewy d iy L
Ole &8 b= o 3L Ll Jloy, adke o g

DA s s of glads b
Sl Lous A Sl i VAT Y SRS b (S sk
o Olag L3 baeg &Sl s & Oler 53 s W8 055
Lo i Sl ot O LS 5l el pad s
Solkly Py eSSy b U e Sl Ol S
3 bl cpl s [YAT 50 0T e gla S50 5 o855
o ol of eS| Bl LS5 Gy e Sk

.C,.«.«:\o.uw)ﬁbﬁ)'é)leﬁ

\Auijjj b‘y—\'
@Lﬁﬂy—\—\’

(S ) sl Ok b Ll ese Sy sy
s gs b et Lide osle pU 2 g pa ll S 5 S0
L cnl oo planil Jlays o5 Sl oSa) 4wl
ol s oty bl il azilS e WA alsls 4 ol o
A s Y sy Al Sl e lelas Ay a Bl
alis Ll Ol 5 Gleds Bl b ks gl
sy kS i) Sl W see ol dids sl (Lis g
OLTYs 5 OLT Y (ge YN g VO Gzt s e sl 5o
Koy lau g broges 3l 28085, A plmil ) Jle ole
S SESHEs)
sl oKiulesl 3 adl p 428 el (Franc&OLD

Oliomio ) Ju &bl
Cand )\ oKL.J) d‘i‘ A rbubl.:b)) Q}I.i) OJU._J;J
OF 5,8 5 cl odd IS5 S sl 5 Ojen el
o Wosme ssliie b ol AR LST alds 55 L3S 8,

Al

dads —\

Ok ys o S 3l S (Oleaeuropaea L) o5 w5
e =30 03 05 R S Cosl &l e adkeie 53 0 5ue
Sl 03y yolatl 5t w1y lny oKl aikie oyl po
s susS 5o ol sladl Coaal oge ol VY]
03 eSS O3 Ol s Sl ds s QA 4 ghas o 4ls &l e
@ 05 Gas odes [V] Lledd i8S Gble ol 5 Ol
220583 GPas 23 dm e DUS 5 5 Sl O By Doy
Sl Fgn sl O e g7 S50 B Glaolen RalS
osar 5 el bl s b § e Slides [WY]
4 o poye les Gl Eelh 0505 (8 ) pladss A5
o Olgz 5 O 53 agee Gl A5 iy a3 5 O 5 e
Sap S el SlIE 55 00 055 R G [V] o
s gledi Sy cnl [VE] s e bisslen g5
s 5L bl s ol i @ Olg e 1) 055 2
STl sla S5y sbml gt S 2 cdls 0T J g
S5 e IV L 055 Pes e
s sy (Jed SLSS L 0 ey SHeSt
Coenl 0523 Jyd LS 5 V] das e LS5 LailaSS,
S 3ok (s wle gla Sns S L ol ea Ss
DS 5 ol e [N 35200 o3y o Wl 4 k5,
Sob 5 [VE] el OpmaltenSt 2l 55 8, olL Zels
OS5 LY0] spde 05mSt BT SISl 035 xs
0525 o kS 2Ll e Jelse Sl O3 e 5 s
Ao R okl Zel s [VO] cl el ada
535 gn O gl S

Jolse 51 e bdas 0505 s ploand LS 5 Ol 5 850
SIS (K 5 o adls  Oley oS alar 51 il
PO EOUN ALY R By JEC g Y K P
OFas kS Gap Blye s oedd 6ol HEss S
5 I SLS 5 Ol 5l el gladle 53 [T 51K G
055 ooy SeiS i)l S SHeSI ST ols 5 sl
6 sls Ol A3 sl Sal5S [T ] S e eslinul sl adoas

a8l 5 oS5 Ul 083 g Sy Sd L



\V‘\O J‘Jﬁ ‘W' 692 QoY o)La«j:

S b 5 ple wllad

Sl o IS s clale 3 e gy Sl
A5 5 e (MY GAE/KG 0ib o)y 4 el SIS
D] OLKan 5 55 s gl JS L3506 (g Soslul
©oedd gl olas 2y S Vor il c3 S e
S S VO Ao Yo bl iy Se W b s
el LIS ds Seo VO 5 Ve 20 (NANGY)
Ove widsy 0 3l e 38 by N of (AICIy)
Bl Y0 G (NAOH) e S 5 0en Jplome 25 S0
Lo Ol Olyee 483510210 31w (38 A e33en 5 S
3 S IS el 00 ge sk o e st Sl oS
MY) o5 & GslS skl S 2553550 ke
43 5 .l (Catechin/kg oll

SSilee Shs b 3l beslae S| gl o b
(DPPH) " Lslas S =) b Y5 ¥ 3l JIGal,
Slp A et kS WS L D] O 5 5 B, Gille
P s Jele ojlae 3l )y e 00 Jlade ik ol
e ) Jsle Jgle iy S A0 5 s ame (bl
€ st Jeols Jgls s S wlsl a0l & DPPH Y5
53 S a0 AR T Dds 4 e 5 A 035 b
o 3l 5 i) dald € pe s (5,10 Gl ghes
Y e e s el Bl e S s
L @sed 5 s lllal Gl Ol urws e DPPH N s
e 5 sU O e Ik s e sl il alSis Sl sslinad
S 3 Llal 5 (o) SO aba yod SlpGsasT pmm A3 S
Aoy g 4 e las ISl ST cdle sy ) e
A ailos L3 el 5l eslinad LDPPH S i3

Antioxidant activity (%DPPHSce) = (fn—
Asam;)/Acont x 100
= Acont « DPPH JIsl, SAslL de s =%DPPH,

(DPPH+ 4 53) w0l =Asamp DPPH G- 015
0r SHI5k sl 3L 2 olas clle (g Sesll gl
Ssl, 4o bl 5 (ICs))* DPPH JGsl, 5l aw s
G osbas 5 Al S Ve 5 Ve 00 X sl o ble (AEY’

3. 2, 2-diphenyl-1-picrylhydrazyl
4. Half maximal inhibitory concentration
5. Antiradical efficiency (AE)

v

Sl Slaogn LAd 35 (535 Sll o (s piand
B B X P e L
Yo slas 53 i T e b gl T s s
Sl ol L3 L e e sl 43S Sl a3 YY B
Jae 5oy Sl ol 4 okt wslel et sy (s3leldr
L o OF s slasl Sl el 4 by slaaY s S
S S b sl sa e laaind o Jolb slagss,
TAT ks 5065 S sl i) plol O3

b S5y @b -Y-Y

ooy g e, IS SB35 5 A3 5550 Ol 5,8 o3l
EERE RS 4§ RPN N SRR I L W
OS5l IVt 2 e Yo s, W p 8 S5 pskie
Jhe e gdy SN olSais 5l oslinad b e 5 A3 >
(PG Instrument +80, Leicester, United Kingdom
Toedsb s s S WSS s IS e Ol
5 JBo S Ol ol 3 s Al el BV 5 Ve
235 G f SAS 5 e S e oo 4 A8,
LS delee

Chlorophyll (mg/kg) = Azox 10°/ 613 x100 x d
Carotenoid (mg/kg) = &ox 1/ 2000x100 x d

S Sl S s =D i i =A
ke gladd= 5l el L Jgb bS5 glsel
BB oS 5 OLE Sk Bl Sl g OIS N 5 2 s
(Eppendorf, Concentrator plus, Ju 'S= s
OSen 5 5 oila s ol is 55, 3tk GErMany)
Sz 4 e b osdel oy ojlas 03 S plnil V0]
O 3l esliial b laejlaas IS Jg jldde s sdiley ) e
B Dy L o B AL I o P
Pl V) Jhie OI L el 335 s 1) e Yo olas
2 B8 A a0 BV Gl e S el (S 53,
w0 s S Wlol o Ve i Sl S ) e Y S
NN P JPRURUCI S S W FUSPRCIP I SR CI P RSN
oaws S eslimad b el VI zge Jgb s Ladglous

1. Rotary Evaporator
2. Folin—Ciocalteu



e ST ST LS 5 Ol (S5 050 uils  Oley LG

LS 5 Jolamassl oiw) abdo

5 el ST S 0 5 s e SAS Ul
GRS s p SIS e S e £V 5 TV A AT &
w b JS JBuAS Ol i poler Sl 0 8L
L3S 6355 05 0S5k e Sk 80 e b s 055
oS e T/AY 5 £/YV £/8Y Sle b e 5 w3y s e
L3S I sy o8 5 A IS Olee S Sl eSS
05 el L3 b edls o3 JS S5l Olpe (Y Jsd)
e S ke AT 50700 ENV 5w LslS 5 ST s
LVO /YT XML 4 2T s 53 8 3y ey 0 SAS
B o i 23 Al eSS e Sk £V0
BNV L 2o o35 & by poler o 5o IS 4555508
5 35 5 LSS (ST Bl 5 s 0 SIS 5 S e
035 5l An A 5550 S S e S ke YUAL 5810 V0 L
sl Ol beesls  Suen @i O ) s S 15 e,
Cote (Ses (FF0/AT) IS 35 IS L IS A3 55508 oy S

(T‘ d}.b) J)l} S )\)L;'M 9

DPPHJ}l;u J:.:.jjjg:ﬁ Qe }QV' Q0+ QA L;LQC,.IALG
S50 doys il b s S wlsl ol N e /)

)\Jiasi)}yw;).}a}ﬁ)j}bﬂ;&uw)%@bﬁf
55 Gses o sl (AE=1/1Csq) Sl as L1l 5 1Cs
e oslizal b ool oy (glaosls VY] il sl 5SS 4
o Sls aglin 5 s 4 320 /Y gasens SAS (g LT 1530
)\Jfalrf' Sheslaial b Uayls gl ) S5 Q}AJ 3l eslasd L

A el L]

o @L‘b -y
05 4555,15 5 JS s S A\

il 53 5 e g Sy S0 LaS b 0L s
A Dler a0 IS S50 5 S s AS Ol
(i 355 pBl 5> IS s IS Ol Jl il s 23l
85 kr O/AY S ANY CUNY 0 5w LS 5 oS

bl il sls e 5 O g3 ke sl 0 S 5 S A5 (S s IS Oles s V s

Jsds
(mg GAE/kg Oib

JS Adss,,8

(mg/kg Oil)

049/0\ & §/§A2
088/VA £ YQP
FrvAv + vved

$aA/YT £+ AR0C

Ve ./.ocde
0/+ s /0 0C
00+ £ /)2

§/aY £ /0 ©

Y00/40 £ A/40%E
PV £ P g
V48/va ¥ fACT

YVE/Ye vl

§/80 + 9
§/0\ & .def
o/Ya & ooV

g/0v + ooy 9

WA £ VA
sasor + ¥/ AS
Yoa/a) £ 1/ YAdef

yvaar + vyl

§V £ /)T
£/8V & +/1 Y10
/Ay £

§/¢y £ .10

¥1/0) £ v
VYR /) 0%
Vo + v def

Vot =+ §/yAdef

NN
LYY A /ey
/10 4+ vy

sho+ 9N

& dda s . o
(mg/kg oib e S
o/ + /AT 55 Jl
VRYF £ W )

ANY £ oSl

o/Av £ Lol s
oy & +/eyd9 Ny 053
o) ) ACT s
Ve d P oS
oV £ +/v 0% Ll s
gV & vy O 3 -
g4 + o™ s
WCERVR oS
g1+ /e 0" Ll s
Y/AY £ /)0 53 oo
g/ £ A9 s
vyt oV oSl
g8V £ v Ll s

Ll ol S QJA)TMJ}@JLA;}‘CE”»)J Solssme Dl alin Gy ol (sl e

YA



Y40 J‘Jﬁ NY 093 QoY o)Lw.f:

S b 5 ple wllad

AL o A 055 e (Sdowy Sy b S gl
5l gl Sy leSt ol s L (sl 1
o [YA] das o 13 00 s ol 4 ) O R b
SIS o 0505 o8 I DS 5 I (S b
Cils Oy L3 sy o (S 403 g e s
sdipe JalS oge SO s ok aSSlames 1] 53 oo
© b s ke Gl 5l s s sl Gl
G35 o Sy 50 glandllas 55 [A] AL o 2alS e e
Sy iR b oS 3l 0L e D55 o3 s Ol
5 [ 0Len 5 S5 ¥ ] 58 Iy Jhals IS U5 Oljee o see
o B s g (S S0 L sl 0L
Wl b Sl o o b 5 ke Gll 51 K
Stear 55 Jy sl sazme S L35 S1S ummen
5 o 050 33 A ese Fuk e RIBIL ST i
Sl S il 3 Shas b Jle 38 i s 05 'L
S5 S g Sy Sy Lol 0L 5 6,50
[YAQ] il ials

Js S S -Y-Y

Coils pr Oley s ady hlite 3 aS sl Ol bl U =k
(0 03ls OLES L e31s) A3l ped Sl e IS 25505 Olpne 2
L osys o3, oS sh Ol Oy cilote ol o S0le elie
e SV sy SAS eSS e MINT S0k
G LSS 5 oSl s Pl ol w1 JS A 550
eSS o S ke TAOL S YNET YANE Sle L s 5
ol 3wl e Wl 3015 e gle a5, s
SV KE) il sy IS A8 506 e i 5l (g ls e
sls Ol il il gladles (sl s Sile avlie (Al
LSO lde il ps U g agee Sy S iy LS
Sl 53 JS A5 Olse oS o5k 4 (il fals S
=) SE) sl poler s e il 5l 2i b 5 U
30 TV e N0 b s S e 5 dul by (o
plosil ole OLT Yo OV S5 el 5 pae il
b JS i sidl e S ols 0L Lassls  Sies il 2 S

1. Souri
2. Barnea

¥q

Sy sleml s A58 5 b by S asle Lae3 S,
053 o8 a0 eS| ST sl s oDy il o 855
Aol lelse 5 S eomlaly il andls 5 a5
Lofo] bl OBekiS Grae baug éy, g Sl
S 3 ogn (S b O oge Sy iy
OLL 3 a5 sk 55 g0 anals US55 958 5 Lo by IS lis
ok b Sl i ) 0505 e (S 5 fok o)
Sty a3 [V 258 e B85 bl il LS5
adsl =l ool e sy LIS Sl 53 0555 0
o595 Al o3 bl e e e Loy S Opns cdls
oA L s JS S B 055 (S S Lol
W15 o s o s Eglize s (B 3 i8Sl S (1l
5 oLk [TV aal el Bl ds kS sl el
MRS e Sy B s S LsS A0S [0] OLKes
©oam Jda S s Rl sl e el eSS
Olos a3 3 Sos anllas 53 iz ol iy o A5 53558
sl anlllas Ogn) oy, (U b LS S g 2l
PR Sy paxle A1 L IS s sls 0L
RS S s 0L ames LS sl il INY] L

L] ol i o g (S S i b S b5 IS (6 5o

JS g vy

Sy iy 5 e g Sl 53 B LS sl 0L il
Sl L5k @ Ous o3 Dl A s IS I Olge O
e xi (OUT Y0) pler Sl 3 oS My tals
eSS WY/ Sl b By o & b S
LTS S Bl 5 Lol oy 5 pffLS el SIS
ﬂ f; ke YV/0Y VO WO Sl bS5 w sy s
XS lE pEss s 5l dn JS I Ol Sl e SALS
Sl 2Byl o ol e D (g3l Bl Sl e S
2B () Jste) S ol sl iy IS U5 Ol Bl
JBsAS b JS Jgs Olge o oS 0ls OLES Laeals  Steas
Stmsen e, (= 4/0Y0) S WSs55)S 5 (1= /004) JS

.(Y’d}.l:.-) sl 349 )\J&M 3l



o S| BT DS 5 Olpe (55 050 el Oley 36

Qbm‘;‘;}lguj)\&gx»v@w

Olosan (053 ogme Sy S i b lls 53 B
L5555 5 JB0AS (JS I3 Olie 52 Ll S L

B S 3 e, S

- A a

%i 35 a

3 - b .

B g5

=

g 0

&h

2 154

=

E 10

=

o

2 54

o

@ 0-

E e o o o

Joh ooy ppiby paecaln plizsaby

(&)

Cdls il gl Olag s IS A 506 Ol Ol ks (&)

(mg Catechin/kg Oil) |5 wigigdls

JSJ_}.J)(IE '/OVC\)JSJ::_}JJ)Kc(r= '/-\V\)JSJ:}JJLS
O dsd=) 3ls 55 )‘-’J’*‘JWM Ir= /A1)

w

[

=
L

&
1

Now
B 2w
in
|

T
ML oo
~N U W w
Lo L

)

o

n
|

a
] | | |
55 S ol By

<3,

(<N

05t e pBl iy IS 5553 Ol e (DY RS

Al ol S Q}aﬂ.x‘a):@JL,bldaMJ: Sl ome Dl alin Gy o gl ls (sla s

Sl S, & Sl OlF e (FUsd) Cdls sl e
5 P95 SLS S pmens L5558 5 Lo IS alex 51 alS
K5 05 ey JS SeSIal el s ssdis
.M}L;A

Olpr ogme Sy S b JlnS1 2T cls Lidls,
35 82 1Cs0 Ol Jsl tls 2 55 3l T3l % 55 1Cs0
2 Jo s g s pSAS 53 e S den) /TS
2 ey B pSS 53 e S ke VITO @ ol il
3 r;d\:‘ VWAG & dob cdlsy ps v/00 5l Ll S 3
U mmpad ool ooy 21 CBBmls 2y, 0 SAS
ARTRVAARS DEEFP SR Ve A VLIS I PSRy (05T
O dster) calodns 255 p SHkS 530 S e

IS Jeis S L ICs0 o oS sls 0L Laesls  Soeen =k
r=—+/VL0) IS Jsb (= —+/0AA) JS U555 5,8 (F= =4/ ¢)
— AV GlaSt sl cdles 5 (1= =0 VAY) S U550 o
bt L (P 30 355 s ime 5 e (Sen (T=
Sl Ao LU Ol il 3 U 5 e S
Simer gl 3L S W3, e s s, (AE)
(= +/oAY) IS Ldsds L AE oy oS sl 0L Laesls
JS A5 O = 2/Qn ) S Jgd 1= +/0TV) IS 4l 555,08

0300 J5 A5 5 Sl (555 (Shes ST 0L 5 o
Coho Lias Wols Ol 5 Lo S wpp L S of
Gl o2 A3l Ral e 5o IS A5 Sl o Sk
Olgen osmn Sy Sy 5 Siloy 5o b L 0 R
el 03,8 My S O3 o) JS A5

5 1Cs o JS slamst &1 cdld —¢-v
(AE) Q\S{:b-\—b &‘J\s

Ceils gy 52 U s g (Shey Syl L aS sl 0L mls
2l S (3 e e gy IS S| ST el
55 pBsl 53 DPPH Susjlee aoss Olpe Jol il
P3RS VEA S\ T\ g4 VA T- R PV U [ SRR -
Yool sl g 2Tl 53 S op Aoy £0AY
Sl A3 YOAY 5V ENY VYU OO e S bl
SISk doss Ol o iie piler by il
LSS 5 555 o35 & bgye Ao VO/A Sk L DPPH
LAVARSPIA YA RN W TN 5 VTP PR S| PEpRTpe
m (Ydodx) a8 515 Wil S 5 555 o3) Sl day Ao
Lo ohnSl ol el o sl ol beesls  Saues
JS Js8 (= v/00Y) IS asssl8 (r=e/0Y) S L AS
5 e Stemen ISUATN) S Adgd 5 (1= /A



Y40 J‘bﬁ NY 093 QoY o)Lw.f:

S b 5 ple wllad

oo Sdewy U [YA] dias o OLES 1y (g mi SlnST &
o35 5l sl s 4 25 b OIS ST 6 se 535
30 el do aw gl glais 5o Jolsh o SO0 5o
Ol o8 3l Ol adlllas opl s 35 15 anllles
DA g Sy i b caly Jolge 5 baolS| T

fo] sl

Cute Stmar (1=4/014) SISt o1 b 5 (F= /AYQ)
(Fdgdar) 301 55 Slopms

5 SIS Gl e Saees 3 Slides o
o DVT el ol (5158 Wae e 53 JS I3 LS 5 Ol
e dizen (g 50 Jgib L Olses gl S olae g

ekl p il glaoles 3 0515 il £ o3 AE 51Cs0 IS slaes) 2T el ol i ¥ i

AE ICs0 N Gl Cotls ol
mg/kg oil) (DPPHSC% = S
VAR £ ey TS VI/ve £ ove? 555 Jds!
VAR IYEL V) £ /a0 AT £ 0V . ¥
VSE R VANERVAR EVEY £ AV S
VAL £ /148 YR go/ar £ v/ o\ Ll s
\¥E /e 080 Vo erde TUVY £ v/v4? 53 055
VAL £ gD Vo £ +/orde £/ £Y/ .4 S
VY & /a3 VVE £ e £ Q4 Ehy vl e
VoA £ «/1V3 AR RV Lls
YA E /aC YA £ v VAAL £ A° 55 o
N VAV £ Vel RIERVR s
NV Y/ovak +vgse §4/04 £ 1/.q% oS
VYLE ey JATE A% NG ED A Ll
Y YA £ ore™ Vo/AY £ 1/AYP 55 poler
AN £ e © a0V WTE VP )
NEEE I T ERVY oS
NEFSVRL VI/AG % 17442 VO/AY £ WP Lol s

Ll Olas, S Osa3l doys o Jlez=! Cla..q)g Sl s Dol wline Gy > bl Glad

Ol 2l OLES 48 3 Slidss sl sl Ol e
- S & A

e

S b gm 0,8 e o3 el ol L3 cos 1Csp
.[vr];,_sgJ:i\pllcsoo\}:‘;;y%v_s)oﬁﬂﬂ;,w
Sl GalS 5 g e S Shiie L ol w
Aoy 00 Ll gl g rie silas chle (lasl sl

el 5L 3,5 50 DPPHIT UGl

A

b 1Cs0 lils o8 LBl ey, 5l el gl oslas
o cwlgl Y AE) Jshas LS ol s
oo Sosbas 3l (g S pslie S ol bine s s Sle
035 DPPH ladiGsl; do)s 00 055 o b s 4 06
Ol sl il ol 8 as jasiie il pl ol
55 el ag 35 Odey Jorln 3 Gslite SlS|
2 sl A LS S LS 5 oSl ()



e ST ST LS 5 Ol (S5 050 uils  Oley LG

LS 5 Jolamassl oiw) abdo

Qﬁ)bﬂbmrl})lf}) oJ@dﬁs/o)\.\;léu;}ljw;@M%\ﬂr d}.l;.-

AE  ICs SheSt Eledles S asgol ST Sl S ks
! &5 Ja s
| /AT oS w08
\ oy v/009% &S dys
| A «sova* A JS as s
| AW A VAN esoY” S W
| — AR S VAYFE —avgo™ —+JOANT —Ng® ICso
Vo —riree™ AN AP A tE ot VJOAT® AE
A3V a0 dlensl o law 53 gl gme o5 4T
é 3
[2] Alfonso, M.B., Owen, J., 2002. S oS —E
Alternative methods for controlling the

olive fly, Bactrocera oleae, involving
semiochemicals. Use of pheromones and other
semi chemicals in integrated production. IOBC
wprs Bulletin 25.

[3] Al-Maaitah, M.l., K.M. Al-Absi and A. Al-
Rawashdeh. 2009. Qil quality and quantity of
three olive cultivars as influenced by
harvesting date in the middle and southern
parts of jordan. International Journal  of
Agriculture & Biologyissin. 11: 266-272.

[4] Baiano, B., C. Terracone, l.<Viggiani and
M.A. Del Nobile. 2013. Effects of cultivars and
location on quality, phenolic content and
antioxidant activity of extra-virgin olive oils.
Journal of the American Oil Chemists Society.
90:103-111

[5] Beltran, G., M.P.. Aguilera, C. Del Rio, S.
Sanchez and. L. Martinez. 2005. Influence of
fruit ripening process on the natural antioxidant
content of Hojiblanca virgin olive oils. Food
Chemistry. 89: 207-215.

[6] Brenes, M., L. Rejano, P. Garcia, A.H.
Sanchez and A. Garrido. 1995. Biochemical
changes in phenolic compounds during
Spanish-style green olive processing. Journal
of Agricultural and Food Chemistry. 43: 2702—
2706.

[7] Caponio, F., V. Alloggio, T. Gomes. 1999.
Phenolic compounds of virgin olive oil:
influence of paste preparation techniques.
Journal of Agricultural and Food Chemistry.
64: 203—-209.

[8] Commission Regulation (EC). 2002.
Regulation EEC 1019/2002 on marketing

Ly

Lg)\;g;u sl ‘gf“"a}}i U'l‘ BE okel ey @U; 4 A g Lv
il gaolay s el (6, Sesll SISt 5T SlS 5 o
0 g8 rli.‘.& 39) CM:J\JJ_: A edaline r.;) )LRJA)J w\)j
OF G A IS ASS 5 S s (JS A58
5 i JGsh 4 LS GG Slaes sl el gl
23 P S 53 il s (6 eSS ICs Olsee 238 52
&)jjm. .Ju“ijd.dUQAJJ}A ru)\ @La.o VPG}))>Q;|U?.~S\JLI
5SS S5 I SlS 5 k5l s kS sV
9 Lf’"éj) 3y} r.;) dw 6‘;: ols B Yl G Yo L}_zLA) a)}.)sm
A ol L3S 035 6l OLTY e B g YU 5 (0]

ol Kl

VS (:)'Y Ul osls O sl g el ;D’L”f o&isls 3
L;\J,..v A)L!)j) U585 CJU.ﬁ:J ol.<.‘;.~.l‘ j\}jjﬂjji Q:" rl;ul
5 E (Ges o rlp.u'l Gaw) 5 Olia s o el

Sy o G308

@L'.o -0

[1] Alavi Rafiee, S., R. Farhoosh and M.H
.Haddad Khodaparast. 2012. Physicochemical
properties of Iranian commercial olive oils.
Journal of Nutriton Sciences & Food
Technology. 7: 85-94. (In Persian).



\V‘\O J‘Jj; ‘W' 692 QoY o)ij:

S b 5 ple wllad

[18] Lavee, S. 1996. Biology and physiology of
the olive. Journal of Horticultural Science. 66:
620—648

[19] Mailer, R.J. 2006. The natural chemistry of
Australian extra virgin olive oil. A report
prepared for the Rural Industries Research and
Development Corporation, Canberra. Rirdc
Publication no: 06-132.

[20]. Malheiro R., A. Sousa, S. Casal b, A. Bento
and J. A. Pereira. 2011. Cultivar effect on the
phenolic composition and antioxidant potential
of stoned table olives. Food and Chemical
Toxicology. 49: 450-457.

[21]. Marsilio, V., C. Campestre and B. Lanza.
2001. Phenolic compounds change during
California-style ripe olive processing. Food
Chemistry. 74: 55-60.

[22]. Minguez-Mosquera, M. L., L. Rejano, B.
Gandul, A.H. Sanchez, and J. Garrido. 1991.
Colour-pigment correlation in virgin olive oil.
Journal of the American Oil Chemists Society.
68: 322-337.

[23]. [24]. Mraicha, F., M. Ksantini, O. Zouch,
M. Ayadi, S. Sayadi and Mohamed Bouaziz.
2010. Effect of olive fruit fly infestation on the
guality of olive oil from Chemlali cultivar
during ripening. Food and Chemical
Toxicology 48: 3235-3241

[24]. Owen, R.W., W. Mier, A. Giacosa, W.E.
Hull, B. Spiegelhalder, H. Bartsch. 2000.
Phenolic compound and squalene in olive oils:
the concentration and antioxidant potential of
total, simple phenols, secoiridoids, lignans and
squalene. Journal of Food  Chemistry and
Toxology. 38: 647-659.

[25]. Perrin, J.L., 1992. Les composés mineurs et
les antioxgenes naturels de l'olive et de son
huile. . Revue Franc, aise Des Corps Gras. 39:
25-32.

[26]. Roca, M., M.l. Minguez-Mosquera. 2001.
Change in the natural ratio between
chlorophylls and carotenoids in olive fruit
during processing for virgin olive oil. Journal
of the American Oil Chemists’ Society. 78 (2):
133-138.

[27]. Roca, M and M. |. Minguez-Mosquera.
2003. Involvement of chlorophyllase in
chlorophyll metabolism in olive varieties with
high and low chlorophyll content. Physiologia
Plantarum. 117: 459-466.

AN

standards for olive oil. Official Journal of
European Communities. L155/27.

[9] Dag, A ., Z. Kerem, N. Yogev, |. Zipori, Sh.
Lavee and E. Ben-David. 2011. Influence of
time of harvest and maturity index on olive oil
yield and quality. Scientia Horticulturae. 127:
358-366.

[10] Du. G., M. Li, F. Ma and D. Liang. 2009.
Antioxidant capacity and the relationship with
polyphenol and Vitamin C in Actinidia fruits.
Food Chemistry. 113: 557-562.

[11] Fahim Danesh, M., M. Ghavami, A.H.
Hemasi and P. Abroumand. 2008. Evaluation
of phenolic compounds and tocopherols
content in some trade lranian olive oil by
HPLC. Iranian Journal of Food Science and
Technology. 5(3): 53-59.

[12] Fattahi-Moghaddam, J., Y. Hamid-Oghli, R.
Fotoohi-Ghazvini, M. Ghasemnezhad and D.
Bakhshi. 2011.

Optimization of antioxidant capacity and fruit
quality of different cultivars citrus. PhD thesis,
University of Guilan. (In Persian).

[13] Fernandez-Orozc®., M. Roca, B. Gandul-
Rojas and L. Gallardo-Guerrero. 2011. DPPH-
scavenging capacity of chloroplastic pigments
and phenolic compounds of olive fruits (cv.
Arbequina) durin ripening. Journal of Food
Composition and Analysis. 24: 858—-864.

[14] Galli, C. and F. Visioli. 1999. Antioxidant
and the activiteies of phenolics in olive / olive
oil, typical components of Mediterranean diet.
Lipids. 34: 523-526.

[15] Hashempour, A., R. Fotouhi Ghazvini, D.
Bakhshi, S. Asadi Sanam. 1389. The effect of
kazeroon climates on olive oil quality
indicators (Olea europaea L.) of zard, rowghani

and mari cultivars. Iranian Journal of
Horticaltural Sciences.41 (1): 47-53. (In
Persian)

[16] Jamalizadeh S. 2006. Determination of
harvesting time effect on quality and quantity
of olive oil. Master's thesis, Faculty of
Agriculture, University of Guilan (In Persian).

[17] Kalt, W., C.F. Forney, A. Martin and R.
Perior. 1999. Antioxidant capacity, vitamin C,
Phenolics and anthocyanin after fresh storage
of small fruits. Journal of Agricultural
and Food Chemistry. 47: 4638 — 4644.



e ST ST LS 5 Ol (S5 050 uils  Oley LG

LS 5 Jolamassl oiw) abdo

fruit. Postharvest Biology and Technology. 49:
201-209

[32]. Singleton, V.L., J.A. Rossi. 1965.
Colorimetry  of total phenolics with
phosphomolybdic phosphotungstic acid

reagents. The American Journal of Ecology
and Viticulture 16: 144-158.

[33]. Skevin, D., D. Rade, D. Strucelj, Z.
Mokrovcak, S. Nederal and D. Bencic. 2003.
The influence of variety and harvest time on
the bitterness and phenolic compounds of olive
oil. European Journal of Lipid Sciences and
Technology, 105, 536-541.

[34]. Tura, D., C. Gigliotti, S. Pedo, O. Failla, D
Bassi and A.Serraiocco. 2007. Influence of
cultivar and site ofcultivation on levels of
lipophilic and hydrophilic antioxidants in
virgin olive oils Olea europea L.) and
correlations with oxidative stability. Scientia
Horticulturae.112: 108-19.

23

[28]. Salvador, M.D., F. Aranda, G. Fregapane.
2001. Influence of fruit ripening on Cornicabra
virgin olive oil quality. A study of four
successive crop seasons. Food Chemistry. 73:
45-53.

[29] Santesteban, L.G. and J.B. Royo. 2006.
Water status, leaf area and fruit load influence
on berry weight and sugar accumulation of cv.
Tempranillo under semiarid conditions.
Scientia Horticulture.109: 50-56.

[30]. Shibasaki, H 2005. Influence of fruit

ripening on chemical properties of "mission”
variety olive oil in<japanFood Science and

Technology Research. 11 (1): 9-12

[31]. Shin, Y.,sJ. Ryu, R.H: Liu, J.F. Nock and
C.B. Watkins. 2008. Harvest maturity, storage
temperature and relative humidity affect fruit
quality, antioxidant contents and activity, and
inhibition of cell proliferation of strawberry



JEST No. 52, Val. 13, June 2016 ABSTRACT

Effect of fruit harvest time on antioxidant compounds of oil in some
olive (Olea europaea L .) cultivars at Roodbar region

Rostami- Ozumchuluei, S.*® M ahmood Ghasemnezhad?, M ohammad Ramzani-
M alekroudi 3

1. Graduated MSc Student, Department of HorticaltScience, University of Guilan, Rasht, Iran.
2. Associate Professor, Department of Horticult@gikence, University of Guilan, Rasht, Iran.
3. Assistant Professor, Agricultural Research tatgj Guilan, Iran.
(Received: 93/4/23 Accepted: 93/8/7)

One of the main effective factors on olive oil dtyals harvesting fruit at proper time. In this gy the
effect of fruit harvesting time on oil antioxidanbmpounds of four olive cultivars, Zard, Rowghani,
Arbequina and Coratinawas investigated at Roodbar region; Guilan provindderefore, the
characteristics such as total chlorophyll, totatotenoid, total phenol, total flavonoid, antioxidan
capacity, 1G, and anti-radical efficiency (AE) were determinedthe oil. The results showed that with
delaying in harvest time, antioxidant compoundslisfe oil.such as total chlorophyll and carotendatal
phenolic and flavonoid decreased, that followeddeglining oil antioxidant capacity and AE and, but
increasing 1G,. The results also showed that there was a postiréficant correlation between olive oil
total antioxidant activity with AE (+0.919), totahlorophyll (+0.562), total carotenoid (+0.562)talo
phenolic (+0.86) and flavonoid (+0.868) and.a niegatorrelation with IG, (-0.87). Overall, the highest
antioxidant compounds were found when Zard, Rowglsard Arbequina cultivars fruits were harvested
from 7 October to 18 October and 18 october toleéxaver for Coratina cultivars. Furthermore, delaying
in fruit harvest time could increase olive oil cemt but declined oil antioxidant compounds and its
nutritional value.

Key words. Antioxidant activity, Harvesting date, Olive oil.
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