[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

olnl (2188 gilie 5 4,345 pyle aloxe
200-217 clomio 1392 Jlgr L o et ozt JLo

1 35 G5 (o J3b ogmesls JUB 1 ST 5T Eled 5 Jsbngs ShesS5 (oo

6 .2 1., 4 .3 . 2, 1 .
SLE CailS Fasego roxl S T e Do mas 1598 S sdemme Lo Jlaie T padle o § pndosne 110

St e Sy psle s Slibglio 5 psle )l ulit f5 -1

T w0lnl 59T (S55lyiSTses oSty (fms (ol 5 (9,50 (S3IPS g (Sl S Ay ol Jpians ot =2
hashemim@abrii.ac.ir | s uSIl Cay

i A (S pgle ofils (olE mlio g 4dss Sl (gaS Slié mlis § i Olidss gl (e mlio g psle 09,5 Loliul -3

TS S30hiS (oiien § (8 Dlidod Ao iogh Lobial -4

T <Ol 598 S35)pSis 0SiRg%s (S (Sl 5 (95n S35 Slii i Sty Jlstiel 5

el 0y = g dugd (Kb pole oliils mgsy Jboliul -6

9212121 5 pdy o6 91/10/11 sl o o,

ouS>

oo 3igd gls il Jold ploandigind SLS 5 5 Game ;olic (ud V5 € sllyg e o 4y (gunsli Ji5 5 1D g il
Jelo @ Jisy gosen Sl 3l e w0)ls Syl i bl 5 ladis (55,1 Leaisia, IS 5 SGlid sl dagy s 5 carel (glaa
Sl clale Jolits Jldn SlaS 5 Dlpss Wy, (oo (! 50 Sl il JWbtinn s SLaS 5 s Jleto | i (L8l aslol
2 gy Gyl (B S5 ygmasl JUS yy i S 5 ST T Edlad (S 05555,15 (5adgigdls Sl 5 oS58l

ol lojl 4y Alolddly «adls o 5l oy Wogaa s angs (unaly b 50) 98 S o Sliions 3550 31 Jgb (ygmnals JUiS 2 {aig 5 9 SMgo
Ol g, by ain o Ly (5l 59, 56 e 4, %85-90 b Sasby 9475 °C plod Ll Loy Ll o g Jinie
A gy Sloyll 0,90 (o il Do g (Sl T cdled (S 0Sei5 5,5 (sadgiods Sl 5 C el g clale

colile H85-90 i s, § 45 °C (clas 15 S5l cygmnsli Ji5 3 oyl 5, 56 51 e cone] coss & gl Lulal s laaidly
C omeling clale g ocdl uali31%94 i ot g W19/6 Sl ool cudles 339 S abewss IS 36 sudgidls LS 5
S S mire s i o g Sl T el (Jldan s oloS 5 cdale Sl (p=<0/05) sls ;yLes jals %60/5
S 3 Slo,ll (b J5 5 sogme (oSl 6T codlad p w5 Sad g S| ST el gl luS 5 edale s (p<0/05)
.\)9..)

bie sl Sal, jloslinnl (JUS 5 (gogee wiedgul B DLaS 5 5 ladss (35 & azgi by pol leghy amls Gelul (6 T Ao
Do s drogi SlanS] ST clad 5 by GluS 5 5 Lais ol

6ol 6,105 ¢ a1 5T lad ¢ it s ¢ Sl SLaS 5 e ymnels a5, gl 315

dodio ©

929 4o DL po alox 5l g 0gas glgil s Ladl SIS SlaS 5 U oyl GEAS S ras a8 il
5C Omeling (A DS 5 Jold Jladnj LS 5 Slg—o Lolis (ualidl cely (adlo sli)] p Jldcens
Gog—n 30 ;589 4 S g b o 03 s aaS ety IS ool (1) el ons SLuS 5 cpim 5l e olie
Sog0 g |y J& 5y FAO (6) wisds oo ily Jis 5y JLE 2 aiile LS o B as oanie slaiagh @l
(1) 0,5 3,20 2004 Jlo yo oz Bypanyy aloz 5l i slasslon a3 alS 4 s e
(2-5) 25 ymia lb s glgil (B 5 B Slagslon


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

OhlSen o edoze [yaj L Jaduny; Gl 5 sy

210

b plol Bpany g die b))l (Sosee (nl i Sl
G Sl b JW 5 eats ol Ol s ol 5 ogdle
SlaS 5 Ol Wg) b (Jlotal bl (o) 2 jolare &

REPRCR TR I

boigygolge o
sk_)" 6J9.)Luc ‘s_i.u)?i...;‘ M‘ Lbé)‘..ﬁb.m‘ 9 @w .3‘5.0
%97 VU ogds sax,0 L (TBHQ) (ysiS (onSg 0un
S piadlin oSG0 15 ol (LSS el o ol - L)
(DPPH) oo Jo Ko 1 ol |8 60242 ol
99 51 Lo Losds sazpo L (550 5 oy
slaslaitiwl s g s> (Gl LX)
F3)S L 5 (rathins 5 gyl ez )) dpgidlé
J3 9l Sl U5 ygunels JUS 2 (6,045 5 s
oz 5l g Jitie ofiolo;] a0 aloldl ccls p 51 m
e Sgby 94-5 °C sles (o Wl sladiges (o,
A5 aS Slej U ogae (5 eSS diads (5,l0eS5 % 85-90
2l el sl b pdy colblB g ,all
aan o Lo,i Slelil go,90 b aiges (g5lwoolel
5 Jldinn) SlaS 5 Olisd Wy, (o) 2 psbiie 4 LSy
by e 0 (S Sy g olSull Bolas
5 i e WAl Kes JalS 5 bgliee ¢S gl
SreSeiladl slagsesl 51t 5o (sly (Koo bolse
by L8 Slas| ol
oo )| ool [ QMA.«._J G U“""‘S S 03.4)1
ol o) (ool e S5 523) B 5,5 gt ok
&_3.4._3}_@;.:4;5C02 4 u&.}L‘.v.> Lgoxﬁf;ii)" oo
ol any Sdly gathise S 9,0 atadl> o LS
el sl sl B e :)'{.ALS 9 }AA‘SuL.o 20 X20 Xlo
—asein gy g ool o CO, (e LG o
O ygmo d gulol ad el Sl S Do )0 040 )
(10) & oLs mg CO.f kg.hr
Sy g5l sl e 1 Sy 5 9% el 45 pas 39053
5l e, So (11) s s HPLC olStws 5l oslazwl b
JUES! S G (ygp0 0 | JU o (gen sege
)_.~.J‘rl~o35%8 M‘k&M—w‘)_MJ‘rlaA3BOQ|Q

5 a2 ilizn Jolge 556 4 4z g5 b g elod 00l
Elgl 3o Sy G (s 2 e Jed ey DLS 5 CieS
=Ulg (3) o)l,LSen § Abeysinghe .o ls cenl JLis
dalises gla sy 5o Jxdn; SlaS 5 5 SlaeS| ]
45 33y dpogi g adlllas |, LS e goges 4355 4 (S5
J=o a0 LS e oo (9)95 JB slacond saon
Sran SlanSI Sl Qs 5 Jldiun ) Sl 5 3929
Cellad (55, 0 s il 51(8) I LSen 5 Pa0IO 052
JU 5 sa)ly 3) e JW 5 415 5 Sl 5]
sled 3 0 (5,85 (S5 = au)ly 2 5 o5
Lo, T dndllas s 5o S mye |, 39, 65 b 6+1°C
(5 97368 Sl 9 053938 il gl jla oS ol Las
2 C Geeling jlaie g (iali8l o)l Ll (b Salis
aly 2 50 a8 Jb o2l als s sl
Olie 9 RalS Lol (lise (G55 n sla U5
Sl ualy 8l el b ols Las (al381C el
b S5t s G JBn sose 50 SIS
Ol GRl8l s (8 Sl 5 i 4 e 4 IS
W 00l s C bt g

(ShouST 5T Sblg so,b,0 (9) oS o Ramful
3l Jrols (L8 SlaS 5 g laaSgiohs L oalyg Gl
2 (LS o gy S5 (20, (i) 50l (50 Las
Soga Elgil 20,8 Baho o) OLS 1o Gogae £5 Wiz
QLB DNA 5 95 (Blix QUlg5 (w2 9590 LS 5
JERCRCUN[PERCAIR SURPSSUIPT JRVCTIE JURTE IO BRERN
S1(6) o ,LSen g Plaza .o o codlw bai> glp o9
Ul 5 Jlsdon; SlaS 5 s, 1) 69l 2 JBls
00 Cergy gl JLiS 5y el (sla Js 5y oilinST 5T
Slay cccws Loas o Jay, Sladad g cewsd b oo
155,12 (A °C o Ll jo ()l 5 (st
3,5 (o

Esly Olyie 4) a3gdl (i 5 5 w955, i
Sl 8 pms L3l (o ol (sla sy 5o (Lo il &
2 ST QU 5 Jladey; oloas 5l
e az ST Las o )Ll (b s )5l8 JBlo
el mals C el

OlS 5 Olsd W) oy s9kaie 4 5> aghy
JI5 gels JLiy SlopneST (5T Ulg5 5 Jldoans
Sl 4 azgi b aslso e Ll s o o lagSs b (Navel)


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

211

Fi—l Jodoe ol oL 15 il LS ey
o 480 2 g 0 009381 (25:25:50) Jgilial oyl )35
a i35 20 o 454000 rpm e o s e .05 00
5L8 90 LM 5l s o o oYL 5B s fei il
(% 10) Jsloe pemoly w00 ;) Lo 4 (250l
el G Bae 4 60°C OT plas 19,0 (a0 a8l
oo 4s 4000 rpm s s b dig03 bl .o o0ls 13
4o ol Cds g ol lax oYL 5B La 5ea ke 4ads 15
&S 55 1100 CECIL Jos) yregidg Sl olfiwsd alwg
S =503l 450 NMm z 4 Jsbo o (o, LedSs) Cambridge

JUIPE KU - { IFCOU| P KVOWE £ -{ IR | PY- RESOUPS
Jsdoe y) Joe 40.(13) 0 (e DPPH (35, (ol
Soub iget gaigai 3l 5 2 any (L) Jyiloo 5 o
Soe 45 4000 rpm cow Jol> byl ais 004381 S 5
5 d e 0L o oo SBgd 518 4 59 il aiBs 20
(0103 g/1) Jgilse DPPH = Lo 319 oy SLsgs 518
1100 Jow) yiogiby yiSmsl b Jslono i il .oy adl
zo— Jsb ;o (o LdSsl Cambridge =5, CECIL

A (6503031 515 nm

5 £33 g0)lS adlhs g5 gLl Jlos
r5msli JLE 3 slroges (5 )bl (sanels o5 lKiules]
352 (psly) 3t LS o Sl 35 50 31 0 4y Jl
3 2L WalS &5 4 Sboj ghaiie p2 3 ()0 peiged
s$3Las SlS )b B 5 i ayga)l s plowl 1S5 e
LT oy, o tolej] slaosls o plosil 1,85 4w b
s b 5 43375 SPSSI6 138l o5 5l eolil b uily s
L aid il 5l LapnSile anglie sl Ghogly ool 5o

2 ooliiwl (P=0/05) % 5 Joud b5 slas iSlos

badl e

15 e B Gl ) Sl Jole gl b5 @
JS0) 092 A0 s Ll 53 gmnels JUS 2 (550055 Jsbo
o il 0,90 (o Jsb gmasls Ji5 i s (1
L& et Codlad oldl 8l i)l %94 ©39, 56
D55 0,55 SLSe 25 51 6Ll sk ) gl

Js9 0,501 M osls) %3 sl S ja il
o 035581 (C aeliyg 65l Sz (3hS (oS'g e
9 byl aids Jloz Doe ay (T bgle hawgd digas g
5L 0§95l aids 10 wue 4 4000 rpm ce s b
3 5%8 sl Sl JU-N J VO 3 o Lgo . lax SBsd
5 ot 005581 ily 56 %3 el Sy jiedlie i s
o]y (el 5 g0 ad b (VL 5B jod e I
d g5 20 .0 ools jgue 0/45 pm S35l g 009380 o
oS , 54200 CECIL Jos) HPLC ol ws ay o]
HPLC olfows oyl o 5,5 (oLewdSSI «Cambridge
ety (B) Jsilie 56 5 (A) ST e 51151 09y & Le
Job 5 (C18) ODS i3 o 56y OIS mI/min L >
245 nm L., KT Gds zge
il (oS i g LS 5 l5e ceas (39—
o)LSsa ¢ Snchez-Morenod yig, (wlwly lausigdls
Oig—ed sasged jl oy 5 el iy Swill (12)
rodskee 19 5 00ls JUl ) Sy pgy0 1y Sy so0
Uged i adlal T a4 Joilbd OTH80 o135l Jgloxe
Sy b g bgloee 4B 90 Sue (S bglie (galony &
I, SLBgd 518 .00 590yl aids 15 o 4, 4000 rpm
Sl e S L 0T e 25 08,5 o
095° 5 byle ai;s 8,1 S 5o (Jleyi 6) S0 l5
Lyl omi (6l aiso 30 ow . 90° C O plos
e e sl aise 15 S 4 4000 rpm cow a5ges
—d9,%ee 20 g i ools jeue 0/45 pm zLs 51 YL 5B
oKws byly5.(12) acs 3,3 HPLC olKws 4 o
S e S SLAS Ghasd ol og o )le HPLC
olyr e (B) (40:60) oof 5 o yzisisl 56 5 (A)
zo— Job 3 (C18) ODS 5y 51 9 0/Bml/min
280 nm L ,IsT e
b JS 00559, olee 1S 93 5359,15" o5l 5m crens 9051
5 erS5.3) ot e yregienSnl oliws ) solizul
JUESl (S S5 (9p0 ) JU 5 (soud (5908 (aiges
Jsilie t oyl 1055 o> menul Jsbre s ew 15 4 ool
oS balses galiwg 4 igas .o adlal )] 4 (25:25:50)
4000 rpm ey b 5 o bylses SalS aids g0 o 4
o)Lugo b las oYL 5l Lo §eh 5l aids 20 B 4


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

OhlSen o edoze [yaj L Jaduny; Gl 5 sy

212

Sl aslol jo s 09y ol o udis Dol il
o SgigM8 clale g i ol Ol osd Ay, e
i o 45 Slaylil o)s bl 5o Lol s gepdle
eLS oSl Sulidl olie ccidly (6t Al

ol

L7}

-t ¢

VT ONY A YU e 61 8. e

(ME/KE) szsss M s 22020

el ol

5595955 9 e )b (menlagd clale gz Ol s 3 YK
&Ll 6155 pley (o Hgmels JWE 50 9290

JU8 5 50 J5 9dsiin)l5 (e 1SS augiiy)ls cdalé
Oy w0l Las Sle, Ll b cioli8l wigy G yganels
Lol s liwe @Lc)Lu‘ c)sb )>‘9‘ )b JS J.»j},.)ﬁ)g u]a.l.c
J 5 5039, 96 Sleylsl (50,99 (b JS w95 9,5 l5e

(4 JSs) olo olas il 331 %39 sgam oy guansls

YT WA YT e £ 4. ot

(sl obej

b sl JE s 5 laagdenis | IS cdilé ol i 4 S8
&Ll 6555 (e

Sl 5l SLs ol aledbl ! SlowwST 5T culled
Stoslsl (b Ggmsl JU 5 (SlanaST T b e
Sdled (e (gnsl JUE . Slo)lsl 5099 (b o
Codlad o i sl il 310196 Sl s T
ax 51,0 oanlie Sleylsl soy50 35l 5o Slas] T
o o SlasT BT el als Slej adaie go 4o

(5 Js)

-] -
£
<
-
™
w
T

(mgcoofkg.hr) wis oos

(e, olej

GRG0 0l Cud gl 1S a8l sl calé
gl JLE 5 50 S oSl el clale galS 51 S
.)..o_.»‘ u‘rA %60/5 ‘o)sb u.)‘ 6’0 09.) ‘S)LA)L.Jl )9) 56 ‘510
Sl e g, 12 ol rals adgl o eSul
5o Ll o samlie So o8l apwl clale palS o iy
Sl SooeSul dl cdale als ol S Ll saelsl
2 i Glo)lil 093 (bl U tpline L i sy, 5 s

(2 )

Yo

}:‘ I3 |
)

%_ Yo.
3 A

¥oYe.
= §
=

= 5
& 7

T T T T T T T

S-S dw Aegh (nl )3 lsagidld BlaS 5 clale
omeslans g (Narirutin) 54,6 « (Naringin) o,
Ol il Wi, 5l Sl gls .ab ow, » ( Didymin)
Olee 09— aslllae 3,50 (sloaiges ;5 Wlgigdls 4w yo
2813 55 A realand g g 2L o ) Gl
S0 ls og Sleylil o yg8 (b a0 37/5 4 29/3
Og—els JUS 5o aslllas 3590 sdgigdl 4w l5ae Egace
0395 (b o Sggdls (U5 laka (3 USC) wb 518
Sy Sledd (Hg ol (2Bl o) Sle )bl
59,605 ssalin SloyLil )50 (b 5 2alS 5 (o2l
L loadgidls ggemme Gliee jo 20l Sloylsl s0,55 ol


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

213

Ol (17) Wb oo (2ol 5lanST Sl ysSl ¢ jlonsTy
S g Lo ).uL_: St (Gl sixe jeb 4 Syl aul
kb Sldllas gl b anlllae ol ol (18) conl Slo Lol
b ol e (Gloylil (b omeling ool p0S 0 (Se
19/6 zals (6) \l,LSen g Plaza .(6 8 19) c—ul
2 oS 6, Sla U yo 1y Sy Olee o)
ohLSen 4 Paolo .oss,S 5,155 55,12 b 4°C les
S JUE 5 galy dw Sipaling cdale als (8)
G351, 59,65 b 621 °C slws 0 0o (5,la g5
B i sype 5 o bmn s ol Sg> JlEy
Syl (b So oSl anl ialS o9y aop0 11 4 8/2
w0 ladSs “é_ijs;@_) il yoman eboge ;o
Sl 00 U"’)‘)‘j )._.».J 695 Lgl‘bu“’f 9 uuL\LJT LQLQAS:
.(20)

SLSe Camge g why Jad 4 bl ke 5 wien Jli
Stoslsl by (b Ggmmal JUS 5 sl 9 g 0),U
(50,90 ‘f!o 0dis ool i g_)|)._.~.x.) o o8l u,».:b.ﬁ‘
5 SaSs 4 o Sedl glgsl fors an Yzl byl
L a0l (8 US2) 091 boge o ol o (ol o]
SLS 0 6,055 (6 8) el 55l L Sladllas gl
(22) 545 o ymin (I3 SLS 5 gez 4 Gl slos yo
[y adlas cpl jo baysileds cdale 0580 olgs co ool
ogdle 0l s gloy sl b o s Iyl ly Jdo a4
oyl b SLS e 50 Sy dpwl malS ool
Sly 5 S5 Sl ST ez e (23) WS pal 8
, ol 1o 50 adeigdls GluS 5 cdale sadlhas 8,40
(19) ) ,LSen 5 Del Caro (4) sas o 1,5 b cou
Salustiana Js 5 os5ledé ol 5 cdale jlo sxe iuljdl
9 Paolo .os,5 5,135 1,4°C slas yo 5,0 b
i ly dw yo |y oyl clale molidl 55 (8) o 1K
999> i 4 9)90 9 (oS limmn S Jald (S95 JE5 5,
055 95 50 Lagldls clale  zalS 5 ow,0 52 539 63
Slod ) ()l (o a0)982 48 syl JLisy
s, 555 59,09 1, 6+1°C

(2 ya) (s il Cullad
= -

(590) U

oles (oo opls JU 1 S ] ol s 5 S
T NRTSISVEY

-—xy e
NON ) 15515, (sogre <5 s 4 51 oS ok
G s eS| ccls 5l Jg (6) el (climacteric
Sl 4 (14) WS o wdg O 5y 5 S aenSTss 5
asalol cils 5l o Sl )Ll Jobo ;0 0gme (uiid (S0
Slaylil b sgee ekl Sod i Jelse il oo
cbale 5 Los aiile aswe Lasl s ogdle 0,108 oo 30
Sl 5l o ogae (Sl ) 4 Blgiee (5o
o oo odwliie et wad (il (15) o,8 6 Ll 50
S £ 5 51 6555 50,98 Jobo o g (]
0G0 Cnngd é.'a_.w o R QL?U‘ g.)‘/,a.».x.}‘ 09.,.) )b)}}ﬁv
9 9050 Sy )3 39290 SBlis p a8 ki ) g e
O9d e 050 (9y0 4 (eS| fiien (6 95 xS
OsrslimST &y ol LS 5 ClBle ()5S 352
Gl L 5 0,135 oo i (adsnis IS 5 gl )
cdled gl oS 5 acdale 1 Wlsi oo ST ol5me
il e JW5 p  SlasT T adled § SlawsT sl
S s5sl sl 2 qie LS o Sy oSl ] ilale
JU 50 S ygSsl sl 50 (16) st (2oelits o)
Al cclale _als asg, 5l Sl iegh cpl 5l Jeol>
2olS (Sloylil 55,96 (b S5 Ggmtls Ji5y Salins
S 5 S5l sl Lols s as 0 6015 Jolas
il (6,laeSS Lyl ay asag Ll b jo a5 ol jlaLL
o—be @L»M}_s'l cdlad e g je (ST Lo


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

OhlSen o edoze [yaj L Jaduny; Gl 5 sy

214

JUs 5 san)ls D jo 1, SlasT ol cudled jil330 (8)
o5l el 2alidl e s ,8 suslie o LSl b
S e S ol 93 S e ly e po (SlaS]
w.é) 99 30 g dwo 0 8/11 9 6/9 ‘3/15 w).) 49590 9 ‘;.n
los 10 6,0 b oo 117 43/16 Sy 5 e
(6) ol,Lsen g Plaza .ass S 5155 59,65 sl 621°C
Navelina JL&s , oylonST o5l codlad as w5 o155
Ay Sgd e b sl Gl 4 az g b Glo)lsl (b
0,99 ‘f!o ool ool i @‘M‘w" cdlas ulj.,.,.su
cdlbs Gl SlaS 5 ol yid 4 Yol o Sbo Ll
Slolil 0,55 b bis Gach 5 Slalie slaclas
Sl 5 Ghgim =l mlis an ey L i S azes
I Ogmeli JUi 1 Gl T (Ul 5 Jlaboens
a0 4 o Slaylsl 59,90 b ) gablie
DS o peid 20,0 90 B85 s cughs, 5 ol 5 il
JUi5 sl 5l dm (6,5 el sl Ll b sl
s Ssby 5l (A-5C ) 05 )Ll o Jsb (ymnsls
SISl BloS i lale aly 8l 4y e 55, 56 b
ST 6T e dled (139) s aseug s (%36)
ol 5 eckle 1 Sleyll Slisls olas uals % 60/5
o e pebiS Ba g GlownST 5T cdlad bl ;
Sl b Sle,Ll (0,90 st sazin o .(p<0/05) o4
oS 5T I g oS clale ( uils S
i DA A4S D ) b eizmen (28 ialS
AaSeig I8 lie molidl ol wols las (g i il
Oiali8l S el sl clale  rals was 5 Grals IS
Cdled o |y Geas Sl Ol e e copl plo 2l
andls 38 5 Sl Ll (b S p SlawaST 5
Medgld SLaS 5 otome 5 adsS 8l 4 4z b
e REYPS 6‘)’ W)L.A 6Lﬁ)&b|) )| oolazuwl ‘JLAJ).J (§09x0
slwly jo SlauST 5T Ul 5 Jladian; loS 5
gl 50 o sla)len (F i Rl (Sl i)
Sloslawl 5 )Ll gles S b ogd oo slgiiny dxel>
Jbd 5 Shes sloapitg wile colie slagguatn

L L o hol sloadsss)ls 1 JS audeug)ls clale
JoLs A bty Sy ols b sl bl
Lt 5 Ll 5 055 3555 eyt 5 L 5 WT
o JUi o Lo S Glie (23,1 (6) canl (g S
OF sl el 5 oassis S (o Rlbsn S
SLS 5 ol 5o go0nie Jalge (24) cnl S i
sl Lulid g @y ly (S el e aiile laagdsss S
e WaS9359,15" (Polyene) ol b (om0 (s b
9o 3 e5b) oygalannST g (aunl g 59 oo b oy olml)
2048 e b Lo (1) Wi 4o (Lo 5T g O35 cLes
clale oli 8l o mls ol ogp—ie 4 S
Syl (b Dyl JLE » sladiges )3 loadsssy)lS
‘:L_A)L.)‘ &o)9o ‘;!o 0o ool i g.)‘l,_u.x..\ W..d ]
5 S0 Ss Ay baa 35w 1S glesl o ay Yozl
4 Sy Ygano 355 0 Lgrye T (o el yasie!
(26) QHGQ B ;_)UJA (GOgmo yo LQM},.)ﬁ)LY éo.?::
Glod 4y aiuy O Ll 50 055154,lS ez oy 3l oy
ial331 (6) o ,LSen o Plaza .(6) ol o aalsl Ll
b JUs 5o 1, (88) S asesss IS ol 5o (s)ls sine
D50 ,S 5155 59,12 Gae a4 °C slas yo )l
Iy asl jo 59, olime L3l (27) l,Ken ¢ Sanchez

3,8 150 e [l b
oS aited Sl 5 o lans ST SlagnsT T eodlas
S ol3T Gl JLsGal, 5l il ygawlonnST sla 2iSTy 5
Sl (28) .)JGJ 6)554> 04—0 § (G y—w u_SL:
Jdin; OluS 5 GlaS| il collad 550 50 65zt
wadllae ol 45.(29) o ls 3439 SLS 1o (Sogue 0 9290
Sial38l 51 ol ol samlive glaST 5T cdled il
o2 (Bongigdls 5 b s9,l5) Jlabunsy SlaS 5 ol
Called gl wlaS 5 Ll e el ol (liee ]
Slallas (6) ojls S J5 0 50 39290 SlownST 1
] KV S GO P RSV PR TC P N PO Uk ) W CE
el 5 (526 30) wes o oL La J 5 L o
St 325 (my 2530 S8ily 4 Ll (o Slas]
Sials (19) S 5 Del Caro a5 s sb 4 .(31) s,k
b Salustiana JLas ,, SlowwS] 51 el jo oS
oL Ke 9 Paolo .o, 5,155 1,4 °C sles o (6,lagSs


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

215

idgh oo LB o pols andlle .abl oo i dgd

b el o1l (65,5l (55850 (gouSingy Cgas

e References

1. Plaza L, Sanchez-Moreno C, De Ancos B, Elez-
Martinez P, Marin-Belloso O, Cano MP. Carotenoid
and flavanone content during refrigerated storage of
orange juice processed by high-pressure, pulsed
electric fields and low pasteurization. LWT - Food
Science and Technology 2011b; 44: 834-39.

2. Vanamala J, Reddivari L, Sun Yoo K, Pike LM,
Patil BS. Variation in the content of bioactive
flavonoids in different brands of orange and
grapefruit juices. J Food Compos Anal 2006; 19:
157-66.

3. Abeysinghe DC, Li X, De Sun C, Zhang WS, Zhou
C H. Song Chen K. Bioactive compounds and
antioxidant capacities in different edible tissues of
citrus fruit of four species. Food Chem 2007; 104,
1338-44.

4. Cano A, Medina A, Bermejo A. Bioactive
compounds in  different  citrus  varieties.
Discrimination among cultivars. J Food Compos Anal
2008; 21, 377-81.

5. Roussos PA. Phytochemicals and antioxidant
capacity of orange (Citrus sinensis (I.) Osbeck cv.
Salustiana) juice produced under organic and
integrated farming system in Greece. Scientia
Horticulturae 2011; 10: 03-040.

6. Plaza L, Crespo |, de Pascual-Teresa S, De Ancos
B, Sanchez-Moreno C, Muioz M, Cano MP. Impact
of minimal processing on orange bioactive
compounds during refrigerated storage. Food Chem.
2011a; 124, 646-51.

7. Jorge EL. Overview of the Fruit Processing
Industry. In: Fruit maufacturing, scientific basis,
engineering properties, and deteriorative reactions of
technological importance. New York: Springer
ScienceBusiness Media, LLC; 2006.

8. Paolo R, Marisol LB, Paolo P, Nicolina, T. Effect
of cold storage on vitamin C, phenolics and
antioxidant activity of five orange genotypes [Citrus
sinensis (L.) Osbeck]. Postharvest Biol Technol 2008;
49: 348-54.

9. Ramful D, Bahorun T, Bourdon E, Tarnus E,
Aruoma O. Bioactive phenolics and antioxidant
propensity of flavedo extracts of Mauritian citrus

sl el 6 S Dow jo |, OLS o bl Sl (g5 0
SeiS Sgete ;) JUb ey ©laS 5 6,5k

)5 sasliphily 5l s 35 allie (nl s, Rl
‘SLAJ)) ra}_.[c ol iy @“’J @L.o 9 f’?lp Lgd"““’) .).M:)|

fruits:  potential  prophylactic ingredients  for
functional foods application. Toxicology 2010; 278:
75-87.

10. Maftoonazad N, Ramaswamy HS. Postharvest
shelf-life extension of avocados using methyl
cellulose-based coating. LWT - Food Sci Technol
2005; 38, 617-24.

11. Sanchez-Mata MC, Ca’mara-Hurtado M, Diez-
Marques C, Torija-Isasa ME. Comparison of high-
performance liquid chromatography and
spectrofluorimetry for vitamin C analysis of green
beans (Phaseolus Vulgaris L.). Eur Food Res Technol
2000; 210: 220-25.

12. Sanchez-Moreno C, Plaza L, De Ancos B, Cano
MP. Quantitative bioactive compounds assessment
and their relative contribution to the antioxidant
capacity of commercial orange juices. J Sci Food
Agri 2003; 83(5), 430-9.

13. Kelebek H, Selli S, Canbas A, Cabaroglu T.
HPLC determination of  organic acids, sugars,
phenolic compositions and antioxidant capacity of
orange juice and orange wine made from a Turkish
cv. Kozan. Microchemical J 2009;91: 187-92.

14. Geeson J. Packaging to keep produce fresh.
Nutrition and Food Science; 1990; 90(2), 3-4.

15. Wills RH, Lee TH, Graham D, McGlasson WB,
Hall EG. Postharvest, an introduction to the
physiology and handling of fruits and vegetables.
Westport CT: AVI Publishing Co; 1981.

16. Dhuique-Mayer C, Caris-Veyrat C, Ollitrault P,
Curk F, Amiot MJ. Varietal and interspecific
influence on micronutrient contents in citrus from the
Mediterranean area. J Agri Food Chem 2005; 53:
2140-5.

17. Plaza L, Sanchez-Moreno C, Elez-Martinez P, De
Ancos B, Marin-Belloso O, Cano, MP. Effect of
refrigerated storage on vitamin C and antioxidant
activity of orange juice processed by high-pressure or
pulsed electric fields with regard to low
pasteurization. Eur Food Res Technol 2006; 223(4):
487-93.


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

OhlSen g trmstozmo Lo [ Jabuns; SLS 5 oy

216

18. Klimczak I, Malecka M, Szlachta M,
Gliszczynska S, wiglo A. Effect of storage on the
content of polyphenols, vitamin C and the antioxidant
activity of orange juices. J Food Compos Anal 2007;
20: 313-22.

19. Del Caro A, Piga A, Vacca V, Agabbio M.
Changes of flavonoids, vitamin C and antioxidant
capacity in minimally processed citrus segments and
juices during storage. Food Chem 2004; 84(1): 99-
105.

20. Gil MI, Aguayo E, Kader AA. Quality changes
and nutrient retention in fresh-cut versus whole fruits
during storage. J Agri Food Chem 2006; 54(12):
4284-96.

21. Albach RF, Redman GH, Cruse RR. Annual and
seasonal changes in naringin concentration of Ruby
Red grapefruit juice. J Agri Food Che. 1981; 29: 808-
11.

22. Lafuente MT, Zacarias L, Martinez-Téllez MA,
Sanchez-Ballesta MT, Granell A. Phenylalanine
ammonia-lyase and ethylene in relation to chilling
injury as affected by fruit age in citrus. Postharvest
Biol Technol 2003; 29(3): 308-317.

23. Kalt W, Forney CF, Martin A, Prior R.
Antioxidant capacity, vitamin C, phenolics, and
anthocyanins after fresh storage of small fruits. J Agri
Food Chem 1999; 47: 4638—44.

24. Antonio J, Melendez-Mart N, Isabel MV,
Francisco JH. Review: Analysis of carotenoids in
orange juice. J Food Compos Anal. 2007; 20: 638—49.

25. Stewart I. Provitamin A and carotenoid content of
citrus juices. J Agr Food Chem 1977; 25(5): 1132-
1137.

26. Kato M, lkoma Y, Matsumoto H, Sugiura M,
Hyodo H, Yano M. Accumulation of carotenoids and
expression of carotenoid biosynthetic genes during
maturation in citrus fruit. Plant Physiol. 2004; 134(2),
824-37.

27. Robles-Sanchez RM, Rojas-Grali MA, Odriozola-
Serrano |, Gonzélez-Aguilar GA, Martan-Belloso O.
Effect of minimal processing on bioactive compounds
and antioxidant activity of fresh-cut ‘Kent’ mango
(Mangifera indica L.). Postharvest Biol Technol
2009; 51(3): 384-90.

28. Sapers GM. Browning of foods: control by
sulfates, antioxidants, and other means, Food
Technol. 1993; 47: 75.

29. Gil-lzquierdo A, Gil MI, Ferreres F, Tom’as-
Barber’an FA. In vitro availability of flavonoids and
other phenolics in orange juice. J Agr Food Chem
2001; 49: 1035-1041.

30. Jayaprakasha K, Patil BS. In vitro evaluation of
the antioxidant activities in fruit extracts from citron
and blood orange. Food Chem 2007; 101: 410-18.

31. Sdiri S, Navarro P, Monterde A, Benabda J,
Salvador A. Effect of postharvest degreening
followed by a cold-quarantine treatment on vitamin
C, phenolic compounds and antioxidant activity of
early-season citrus fruit. Postharvest Biol Technol
2012; 65:13-21.


http://nsft.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-21 ]

Iranian Journal of Nutrition Sciences & Food Technology 217
Vol. 8, No. 1, Spring 2013

Bioactive compounds and antioxidant activity of Thomson navel orange during
storage

Mohammad hosseini Z*, Hashemi M, Mohammadi A%, Badie F*, Eshghi S*, Ahmadi K®, Ghanati K®

1-M.Sc in Food Science & Technology, Shahid Beheshti University of Medical Science, Iran

2-*Corresponding author: Assistant Prof. of Microbial Biotechnology & Biosafety Department, Agricultural Biotechnology

Research Institute of Iran (ABRII), Karaj, Iran. Email:hashemim@abrii.ac.ir

3-Assistant Prof, Dept. of Food Science and Technology, National Nutrition and Food Technology Research Institute, Shahid

Beheshti University of Medical Sciences, Tehran, Iran
4-Assistant Prof, of Agricultural Engineering Research Institute, Karaj, Iran

5- Assistant Prof. of Microbial Biotechnology & Biosafety Department, Agricultural Biotechnology Research Institute of Iran
(ABRII), Karaj, Iran

6- Assistant Prof, of International Branch, Shahid Beheshti University of Medical Science, Iran

Received 31 Dec, 2012 Accepted 11 May, 2013

Background and Objective: Thomson navel orange has a high nutritional value due to the high
concentration of vitamin C, fiber, folate, minerals, and phytochemical compounds such as flavonoids,
amino acids, triterpenes, phenolic acids and carotenoids. The postharvest respiration of orange fruit may
produce changes in its bioactive compounds. The objective of this study was to investigate changes in the
bioactive compounds, including ascorbic acid, flavonoids, and total carotenoid concentrations, as well as
antioxidant activity and respiration rate of Thomson navel oranges, during storage.

Materials and Methods: Thomson oranges (citrus sinensis) var. navel were purchased from Iran Citrus
Research Center (Ramsar) and transported to the laboratory immediately after harvest and kept in cold
store at 4-5 °C and 85-90 % relative humidity for 65 days. Changes in the concentrations of vitamin C,
flavonoid compounds and total carotenoids, as well as in the antioxidant capacity and respiration rate of
the oranges, were measured at 7-day intervals.

Results: Analysis of the data obtained showed that after 56 days of storage the concentrations of total
flavonoides and total carotenoids, as well as the antioxidant activity and respiration rate of the oranges,
increased by 36 %, 39 %, 19.6% and 94%, respectively, while the concentration of ascorbic acid
decreased by 60.5% (p<0.05). Effects of storage on the bioactive compounds concentrations, antioxidant
activity, and respiration rate were significant (0.05). Changes in the concentrations of compounds with an
antioxidant activity and the respiration rate affected the antioxidant activity of oranges during storage.

Conclusion: Based on our results, and considering the nutritional value and functional compounds of
orange fruit, using suitable technology to better protect the bioactive compounds and antioxidant activity
of this valuable fruit is recommended.
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