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1- Food Agricultural Organization (FAO)
2- Citrus
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1- Folin-Ciocalteu
2- 2,2-diphenyt1-picrylhydrazyl (DPPH)

Ao



IFAY (£) o,lond (YY) AL Wgi (sla pidgss 4y puid

¥ \CHy wAC kBB é°Alz 6 WA T B VEYew R  ~P DA G | U
A & dPBsa C 8 A% Q00 FGE O, YA A C aAGR sy WA+ +
0v AU Wb o DA GAGALD A X Vike)EAT £A6y 1 wa E z
0+ 9 i Cz AR, GUGavae vV Ya CRWRBEBE vl Rw € Yivz
+ Ypirvat LRHYyCABLzY  AOLIR Wi AUGH, 34885 H-COy+ +,+ 0+ + +
Y BEWEzZ 0V
1 % ANISABY Yavihya vOA NME o WBo wek &0 ¢ )  Gatlww v 61 w3
o jovdwar3v 2 0A wr  CilAEOyYIWICAIZN ¢ Vav & w RY NE Yow ]
Y E A/EEweéu

waAv:i Ay weé %vy 5A &AW EQAE WECESAACE o y
i °E Bw¥eée wiwAv 0jASEVi®dE- BEAT v QOQwEy
UCz ACyl WilgC B €E3pLPjl WieBoe§liZ U ) A WEPE -vied Ci
ShboEvICphbba Wi WaBED Wic wh 1Aed C R 2

), BY° «$

i AE 0AU¢j] AwAv %z 02 GELAY wEYWEYREAGE ¢ AA~
MS$ jwbz¥%u uCoywcCu

ccl wioy #SAC b*OGv/salv/iLav, ¢t V¢j i v#cc
L - PO - e %% g% - % B3 .0 Y CE
o+4 .2 /01 .2/ .1/ 10 - .- wO
( ( ( ( ( ( I 2 i

P i ovype i w2 OBE YpiPACAvI @ & A FYEe S
a®0 v AGA Y a® B V& «vdvw ey AcavA C O AKYAL WéE w a
dyosL WU PWEFOVACAHZ - LY GBRAROWORCEATZ: Wil
i &) AwlaC £/8C[ DAY a4° (pvad € ¥ @ Lepiévd &¢ A DA AR A ~
wWhl - WYE +, | 0 v 287 °0pan A vARAyWED ayA Givec¥%ti G20 yAL &t Ap

A



ul)m 9 5)955.2.&‘ XY

LAY } GERAIGW , RCEATZuCB ()] %yCTEACy¥ AAa 6C7
V &1%s.Cz ) 0Oy ¥ 18ERAECARONGA O E S Wbl - WE
o ywgacC MG WEGWV Bz o, |- 0 v %87 LW wibvyaBay w U
P i wEY @ Aavva A | v
OWEYCEACZL %} Hv°ceAzIiF&REA@Wz aCE LAWY LEW
(210 QREC B RAzeA 0§ VR By } CE(ECD | %Yavi©c éju °UE YaEl v !
YOE A°RWEACHEI 33YyCL£ACzU CAZE OMEZ MUA z%v e é U
%UCKBEYA-#} CHBRALF 04} CH,A€/20 QRC FIACGE AL § v ¢
DAV A jvuBE o EC@OGATC GAle BN wiEet A By ¥
| @ iEwe w oA ¢%LEW £z w o L) B8 MIONEAY Va8 - (Y24 U &dod
a ARCAWZVeEE) + + B0 WE Y%v 1 wiR JChri @& AisaNy walvadA G il
CUEE WABGHE BT | AD WY V&V % Vo GaEA By tw {& Beu- v
oboFa AWAR %L CHWEY ©v-i ANDEGY VAMRYC ECAYPAFDYalAwW i ¢ w &
CoCHCt Ay Yw il AA cOpwAC zA zE e Mzawu ydwka y Awpu Cé
i dyY¥% 1 - wE 01 Mz+ ,0-Qcvwaw Sudad 1y a Sy AQIAGV+© &4k E
¢v ¢ltveoepfg O0rtAz Av%er y jw]CBACE %ywtCOBEx:?
O COAECIY UkompAl Azt | @i wd ACGARAK@EZAGRE Aav A«A
Ai} CRAGzAESL C OYQiceGrAWA KX~y ve 0oyY¥% (v alweaeoAv
Y Eywhk Wit deh | waAxA®uy WAEALY L | CivEwz Coy %
Y%ie A E I B8 vivwd Aytwa &R § Bveoybiacy CiwvaE %CCaE
“BC A BwaAw b, bwlaC £ ACkwkly 3 wAWEL AR § ¢ AA-~
).# OV ° « QP biniEyEvPzl 8280 w ? BAv

AY



IFAY (£) o,lond (YY) AL Wgi (sla pidgss 4y puid

yCi AE 0Au¢j] AwAv %z §AGU ¥RAIK-YeMB-yAV-Cafmedeur <AHEAGe U0 wi

ccl Wiy #SAC: baVA @#0VA L aVvA( JCEA
(%% 00« 42+ OFF (323 19 F 1
Ha  24a 234 2490 B0 1100 3
(@ 04 d  4MF 0w (B 124 , 0
coa 18@% 304 1A T3P 1%t -,
@ 0@ 31t 0QT 0~ P 2390 -
(/° 1632 | H£B 0BG (, % 19 -0
Ma  2Q@% 293 244  Ra 14 -1
# b 2P 3PP 2% B pac 2% 3 - 4
((R® 084 4dA  02B (1% 133 o+
(% % [0, Hed [ Bg (2 1% , I,
(#+a 298 a8  4x gl 2w ae (4 @ 2% /.
(@ 00F 4103 0P (/* b 19 , /0
(#3288 O d 4% 8 0% #  (-4y 1923 /3
(@ 0B ANA 08w (/R 124 0,
(P O | #[a 0" (, b 1%, 0 -
(M0 0% 4PAR 0% d (I3 2% 3 0.

Yoy wwegwl darCp DR HE o ¢ vev Alr WEWW GVVAR 0 A w Aoy Ha ¢

AwAv %z 0°CA% OGwu¢ Yo iphapl Gtsel ¢ AW G1L VOBYAKAE AGEY Y44 C
i AEAU ¢

MS$ jwbz3%u UCoywCu

¢ Ca ¢ Ca

- A A cC uc c ucC oi oi A « A

ﬁ\’égﬁ* ¢A@Aa~ CEAI CAA GEA CAA c:, | V7CCAE

A% [ A%, g5 097 B B # BF 0 JCEACZ
3 SR o ke 120 4 e wo-
/2 of

#02 %0 ,% -8 ,® -T . BB | VuC

P i vpe i w2 OBE YpiPACAvI @ & A FYEe

%O pAi-80D GLHYACWE 05 ACEAV  Hz ¢ARAE @ AU
%10 pidCoHE )} ICAA CHEN g3k Lot 8D} CEACz ¢AA-
[UAL, T+1/-1,, 18l CIWGE A Cz #HIweykeiLiovGAl } CEACz ¢ AA-

M



ul)m 9 5)955.2.&‘ XY

Yoz LD, EBVEWD} CEACzOBEAGV ACh &)X COB FWYOV ¢ v L
®ba IEMLOHE U0 Coy, § CE ACZE A CHAZ #PEA ¢ v
1A 1.-1/-1,, 101 ¢IwEE ACz wap § CERNOCEH: Algcav EGMEIATWAUL Cz %
- AACU 0 v%®AE AEWALH v YwE v °OfFpayuAea B4t | v
6! why PrEfn B 1¢ AA~0pAr aaviACu Ai °E 1, Eu
Ail BRI ApA&ve wz EE#t¢ i+0 U wbaizw v yOoAEEd WEDA v
g € Pt A KA wth D v+$0-v Yol o @30 W Ao viAC £ ACz 0¢pRBA ~ 1Bt o i
0y T Y%iUAdiE Lo Wy 434G YLYCvAGAS [a& AV v &AW - £
vy Ai v awE 6 wpCEBaERA GRMRAY £y, Eodbasey A1 CAV
+ wE § WAG-A 1% A1 w -wEMeW A8t AAGed & A)B eEpvyt w A
BT 6PwWEL iCALMIE z+ $ON WG WA BV SUE OF 60, IE AZd° E
¢ EAoid pldv AED c@Wg AR~ Ch Y WG p W {GLaw—<Ep —
BLACEaRRAGEVE O t@@a Ol ¢ A2 GAileR AHE ¢ W2
a Aebud v ACEH  UCEE AN 16 AYA B Qi wz E v ip AE i
Yov $)8ri 140 v Yaw 1 $%H B WAD ¥ -§% e veD G-ARD,E B weé £ Y~
UAYVAC L W& 0)yEY © z BvdONiAGaR © EaviAVv-2Qi C £40@ D &
° YoBy v AN AWAD bl { TV AeBWEEFIYOY: N ° E® B é ¥
Cuwa® e 0 wWlzCEA G 3¢ BV p WarieAMMBY Y%Ll & y 1 6y AR
Y1 Az Yzvz jw{i%u %BOE! =
Cop&iemaiw{i %l avltdyA+ ¢ AXAABCMLZ-@EFY, 0 Cw
0t Az Ywz +CH%BOAGEL W &y LM EE §EBY %Az ¢{ Ey ¢¥
Ai  t Azée CB{ EWaC EAPCEB~%" i v U EBACH! ORAR ¢ %A~ 0 Az
| CEW®? 0 & Wa ¥y ACHAEBDHEH CEP Y vva&n CAWAY A E
¢ ¥Cavw & ¥ °U{aive o wi” AN LEOKIvAERY A BCBACTivGS §
cowmai ¢t vy CACppj Aasdmianly Aecs/Ei¢ogw ¢%wCEz A

>

A



IFAY (£) o,lond (YY) AL Wgi (sla pidgss 4y puid

U S YEDPWEL icBh-a0 CHANM AM~+, 1, 0 v ewBAY ! VoAl v ¥
} 6y C § WRndep 1ha sARPANDEEECZVCR wBC £ A C 2z

.|.
o
VIfe - L
g A m} EACz
V/Ye A Lo
- } EACz
=
2 a, B g
A
N}
S
NN
W
=
/% 1 cDE
CDE
JYe 4 N
-©
T TR TR TR TW TA e e e e W e e T e W T
o o o o o o oo oo oo oo oo oo oo o o o
- -~ — — — O o o

a0 Aok ¢y % 0RZ0MRA a0 $EAWGP A ¢ ARACHR: aBEYWCU A AEE wi
Fo oy vev o yC VM oG A dged MaAY viIEHOA BEcswvAACU ¢ G EE

Y%l ¢ EAG U UwA BOY EA YEEWEGE Aviz ¢  (CCAIAWRAGU
COwBLEWCADEC U Wt &y / BY CEANC aKi#KeoWE £IRCEZU ¢wa 1 ¢ %A
C Y4l C O0wey8ail v # ZB,CH- EC748 / } CEACzZOUC ARAEADR L Az wi
AE@:@-/101./1,.1+121-10-1,3111 gwEEACz wz }CEACz y'
o0 AREYz LHXR dwB ) CEACT & Eld e iOpEsy ¢ %y L

0 v %WOwY ¢ E vCpyb U6 MavBd-I 101l } CEACZ CEZA CRI ¥EAA wi
(1 2 A plawhwie @k A€ i C uwdACug @ Bay GE 3 A +$ -

¢V Yo wili B-&vHO-u Yoy GBIV Y 8D WAEZ (3R D 3

Yoty @i C O0vwelo@A | vV BW E § V2@ By W CBUGRAER-Ca i vACz | w{ Ci 3
Al 1vi 0 wB)y CBAl W90 08 G HCRI@c0yA p U v 1

Q.



O ed 5 5 gl oaile

Y& 1 GvvEIaY (AW A £EL VYA B AR wRIEZALAGZE I CUwe ¢
|l waw« | 6ywy O0AEBAIWE 0CYBwaBaad wéAhe aéswuE & wL Ay
12 21 -/10 0112 2y B YAbew 3AECW 6 WAIEC 8%y |AIEGYWGQ/E | § LA
L UCIh @ EFEAC)ZE Aw &PCRO, Qe Cro CHUA €O 0
YCEVY ¢eéeE£WQAN~CHUEV: YWE GEECL Y% %UAWAOG&ACU
YA n i iva @BV AdboYal Wi VEGA WaRI Fazy EM COwo €
C { ovedsaw (0 ORD At 32WAO0E 2 W ib ¥ wlEg ubad:t ¢ B e Ay j
L yietvEre B av D3wAe € ¢ yaowgdew ARk AR BOEITHE € WauY
wz AYEG A GzAWEC/E AQG-wW d/Aye W H Az O ViR Ga § Oy wi
Ce¢ %v wz AG{ Gy VARKE} 30&/ZARNCHAC P ucv CA%Yz t BAL
[ y- 4 1 01} CEACz )G WA arvavApazé vuesBwit ze y vt y Cé
¢ il Cp A e)p whAC EVAGRA] FAG E Ajit A A% 3£alimCzi wo €
} v Cy Ed whd wiafi A2 ek Bl {£0 w &

- 1 - a a m}C£ACz ¢AA
] abc ab }JCEACz ¢EA
2 . ad abc ad abe abc
[t |
®
b I 3
=) ad A
&
I A d ad
ar
AB ad
> 7 bed
-~ cd Bd
S ABQ B( ABC
f BC d
BC BC
) BC BC
<Y c
~ ) ) ) ) ) ) ) ) )C @ ) ) ) c © )
[S4] «\ «\ (34 54 S «\ «\ (34 54 S 4] «\ (34 «\ S
o o o o o o o o o o o o o o o0 o
) ' ~ - - ~ o o o

T

cwn A ¢y AzwEo aRACH $ EATClkCt kot iy AWE CoywCul
) #O0yY%voQi A CRAEIGRENWAY vICHOA BEoc v AACH ¢uAEé %a

Y



IFAY (£) o,lond (YY) AL Wgi (sla pidgss 4y puid

-, 9 GWBEACz ¢ AChYy | BAGREMR CYEI ¢RAy-j] Cyo&CUE v
-4} CEACz wz } CEACz ¢CH IAEEACHRA BESIFAC v @&l v

#1 ¥8uEwz } CEACz CEWA|A COY¥ELEFE ¢EERY v ¢ %y L
CGlyP U 0A B/ IVI+I14111/311 ¢IWEEAGga JCTEACwE %EwA (v

#1 LYSYECKE M~ } CEACz C¢EAY] Y C MW 0®EAI O °wWz GwE
¢tAA~ CBYyY° CERABAI RIS VABWVBIAY CVACz %E WA v
Yol %0 €1 CYPLMHENLWE P ok w{HGame £4%xo . 0 +wé %y Y
1 B«HICE, z § yCBwindé y . ¥y UiV LBEIE: Wz OV %

) 1 Yyt
y  OCAydAWEASES L EW T € CT@ %U DG AW Vsl wafIG\uPal ¢ wa
UCAi °E 1, Eu yCi%t ytr Uev#Ww, btéelvatdvaucCz

A-CEHO V OBBVIOAYE D o E{EAT §  © ARy v aeyHa&ivs U

g+ +140v %wi -G8, Lyl vEAWS Wiy Ad-AWe cwExdyy A O
AOk ¥ ¥¥v @ a@ygil Boowa iASBvkj ) + +I10v %ewi & y ABA =«
Oz Vv y BAREWSEW DB A iivey AR O 0 B4y & y v € @yiciwChz &
C OPWI iVBhFA OACUET § W& € @ )PIEA & AW Wi Oz weé o U
O ++130 v %wi $P D SERERA G/ENFRC Hd My av T 18 VA Uiz
¢ w& i et A O oA w8 £y CERi GvE awoUd pidQzo o A{ 0 &

eo0u €owi ACAADDEAE VYEWRC SWEBLZ Y vC CyHi v
CCPEANELZE +, 1 Oviews CHFECY yilo GIEN v YOS Eiv Yz
¢ W i1 W VAR Y PjYMH VOH ISHSO Ay B @ hpi vy a8 &4% s é

Yo+ +1/ 0 WL BOWAB@E: o av i 0ci@iiset Co p &

w1yo@®Es a °Ciptb ¢ %y 1¢¢{ A ArC yORRxQHF s U C uimGzE §
U eCAECTI Cu Cuviitdvy WRIOW © wah® & 9/p @ d o A{ERAH
0 v °COiGGa Y Y avAEEAVE O wvilb A CCARRVEAAYI .Y ¢ Awlav °CBAij v

| Gv %wl 0& %y ! GA TR ZY C& Bow: Y& f#AGe C CO

Yy



o)Ken 5 9 sl oaile

0 A GOy ABAZECT AEE v ® & BRWRHERICCUC Atvs+ |
C O wEMW) + +1- 0 v Yw$° UCAlE & va ANBMICH R A 3V 8.0, 0 A~
VAEYTouyOALY Atev °COEEAVC U C itwocd v T IEEWs% v Y4z
a Ay vC «@yBidye U C uim@Bz8 § AL VaCaZ &0 & & wivw i o 3 v
P Ewz
W@t Ay EIa0 vivsws QA AQ BY 0dwd ¢ Yy Cf %E O pPawvp ¢ w ds?
¢CClI wi#t , AQW ewB G a WY i &p A + IAKVAKWISlyaw Ay Cp C°
Y AR ACa (&&wypt COGAWIYE IRCKEAELC oGy vAe C &ivA £

= Mg . m} Gz
o ab
QO Vel ] } €EACz
>
— Sees
[ bc c cd
O A o cd cd
o befe AB e AB cde cde cde
> sdlasd ABQO ABC ABC
> Felee A BC BAB( d cde; PRBC Be \BC
2 Bclc ¢ B
T ¥eles - €
Yooo
Volo
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
e TR TR W W W W @ @ @ W W W @ @ @ W
o oo o oo o oo o oo o oo o o o o0 o o
. -~ — — — o o o

¢y Y% AzWEQA 14 jasAity GEAWAYC LW a % 0 CRICHCECOYwWwCU A £EE
Boylvoe@i A ¢aARY [0z WwRY 3 WAiEHBA BE G v GBACA ¢ 0 FEé  %a

ay



IFAY (£) o,lond (YY) AL Wgi (sla pidgss 4y puid

waEA Cu yeEmn 1t cCal w QB BEEfcIvaa

~ o ¢ Ca R o ¢ Ca
®pb c ucC a ®@pb cCc acC A A
. L Cycw _ ~ CyCe
¢tEA CEAI L ¢AZ ¢AA _
¢CEAR ¢ AA-
¢ Ca ¢ Cas
Ay’\g 1 Cyéay
¢EAR ¢ AA-~
cucu: c ucCu
s, L , +#0 #/ -
¢EAR ¢ AA-~
dhba

T T o451 w2 CAABD

P 7 %y 0 2%A GAb UE MPRAEIEE Ty CE£ %E

weoy ¢AECYy CEWCUCEAoCA Cyp@i L CAR2ADz 1 o 1
cavaCu ) CALUIOwWE S ez A Kw C2A@E ¢ Ca%U Eay A~
o v CaPOy o WAvpaiy wWa £ CEy @vwe C i @@ESEIA Cz
Uewpbawny GEPpWa UcEwpiaryay | puade yi waHNCaA L ¥X 3
)L %CA Y%y ¥%é at wemAv
C- %z AGCuzeGdwwdE AGCnHw¥wREOw %¥bwe  ACHWO U E v ¥z
y CevvuaAUGawpiAy LU cwa ! %zivwfii AR CERC{zOV 16 whkyv
agwoy AwAQU %izu U@ @ E € AlzZj ¢y IB&UPpAEVWE v e wepAlv - Y
¢ BAWE ¢v ¥%Ca /v AEMOIWE & BwiEE Gz pEIE Wi ¢ ] U
Yopugda #Cey¥v! Aw@enw%a Uew

Sl Sl
Maod WA ABRC ¢ LEVWA E v { i wAIB &R A wphg wawhA o CAYy U éE° z

} KRS Y v 161800€ 0

(@)}

A%



ul)m 9 5)955.2.&‘ XY

&bo
1.Abeysinghe, D.C.Li, X., Sun,C.D., Zhang,W.S., Zhoy C.H, and ChenkK.S.,
2007. Bioactive compounds and antioxidant capacities in different edible tissues
of citrus fruit of four species. Food Chefi®4: 13381344.

2 Akbarpour, V., Mashayekhi, K., Sadeghi, H., Atashi, S., Mousevizadeh, S.J.,
Abshayi, M., and Nazari, Z. 2013. Effect of some various rootstocks on
biochemical compounds of orange Parson Brown dnd March in the Giroft. J
Hort. Sci. 27(1): 1017.

3.Anagnostopoulou, M.A Kefalas,P., PapageorgiauV.P., Assimopouloy A.N.
and Boskou D. 2006. Radical scavenging activity of various extracts and
fractions of sweet orange peéli{rus sinensis Food Chem94:19-25.

4.Angell, G. 2004. Effect of rootstock and intsock grafting of lemon trees
(Citrus lemon on the flavonoid content. Agri. Food Chem52(2): 324331.

5.Asjad, H.M.M, Akhtar M.S, Bashir S, Din, B., Gulzar F., Khalid, R., and
Asad M. 2013. Phenol, flavonoid contents and antioxidant activity of six
common Citrus plants in Pakistan. Pharmaceutical Cosmetig i 1-5.

6.Cai, Y., Lug Q. Sun M., and CorkeH. 2004. Antioxidant activity and phenolic
compounds of 112 traditional Chimesnedicinal plants associated with
anticancer. Life Scir4: 21572184.

7.Cano, A., Medina A., and Bermajp A. 2008. Bioactiecompounds in
differentcitrus varieties. Discrimination among cultivarsiEdod CompoAnal.
21:377-381.

8.Carmona, L., Zacariat., and RodrigopM.J. 2012. Stimulation of coloration and
carotenoid biosynthesis during postharvest storage of Navelimgeofeuit at
12° C. Postharvest Biol'echnol 74: 108117.

9.Davise F.S., and AlbrigpL.G. 1994. Citrus CAB. International, 101-37.

10Dragovic, V., Koveacevic, D.B, Levaj B., Pedist, S, Mezak M., and
Tomljenovt, A. 2009. Polyphenols antioxidacdéipacity in fruits and vegetables
common in the Croatian diet. AgfonspecSci. 74(3): 175179.

11DragoviUzelac, V., SaviZ., Bralg A., Levaj B., BursakovaeyiD., and Biskg
A. 2010. Evaluation of phenolic content and antioxidant capacity obéine
cultivars {/accinium corymbosurh.) grown in the Northwest Croatia. Food
Technol Biotech 48(2): 214221.

12 Fattahi Moghadam, J., Hamidoghli, Y., Fotouhi Ghazvini, R., Ghasemnejad, M.
and Bakhshi, D. 2012a. Evaluation of physicochemical amtioxidant
characteristics of some commercial varieties of citrus pedilodi. Sci. 25:
211-217.

13 Fattahi Moghadam, J., Hamidoghli, Y., Fotouhi Ghazvini, R., Ghasemnejad, M.
and Bakhshi, D. 2012b. Determination of suitable harvesting time basegiton f
bioactive compounds and antioxidant capacity in some citrus cultivatisrti.

Sci. Technol, 12(4): 355368.

14Food, and Agriculture Organization. 2012. Statisti€aostatAgriculture,

Production, Crops. Retrieved from: http: www. faostat.org

Q0



IFAY (£) o,lond (YY) AL Wgi (sla pidgss 4y puid

15GhasemiK., GhasemiY., and EbrahimzadelM.A. 2009. Antioxidant activity,
phenol and flavonoid contennts of 13 wfr species peels and tissues. J.
Pharmaceutical Sci. 22: 2-7B1.

16.Ghorbani, E.and Bakhshi, D. 2012. Evaluation of content of chlorogenic acid,
flavonoids and antioxidant potential of 13 native and foreign apple cultivars.
Plant ProdTechnol 11(2): 5362

17 Gorinstein, S., MaryirBellosq O. Park Y-S, Haruenkif R, Lojek A., Ciz,
M., Caspj A., Libman I., and TrakhtenbergS. 2001. Comparirison of some
biochemical characteristics of different citrus fruits. Food Chem. 743369

18 Hashempour, A., SharifzadehK., Bakhshi D., Fotuhi Ghazvini R,
Ghasemnezhadil., andMighani, H. 2013. Variation in total phenolic, ascorbic
acid and antioxidant activity of citrus fruit of six species cultivated in nairth
Iran. Inter. JAgri. 3(1):1-5.

19Hosni, K., ZahedN., Chrif, R., Abid, I., Medfe| W., Kallel, M., Brahim N.B.,
and SebeiH. 2010. Composition of peel essential oils from four selected
Tunisian Citrus species: Evidence for the genotypic influence. Food.Q28m
10981104.

20Jimenez, A., Cressen KulaB, Firmin, B.J, Robinson S, VerhoeyenM., and
Mullineaux P. 2002. Changes in oxdative process and components of the
antioxidant system during tomato fruit ripening. Plagted: 751758.

21Kumar, S., Narayan Jen&. and Nair N.K. 2010. ISSR polymorphism in
Indian wild orangeCitrus indica Tanaka, Rutaceae) and related wild species in
North-east India. SciHorti. 123: 350359.

22Makynen, K., JitsaardkulS, TachasamrgnP., Sakaj N., Puranachoti S,
Nirrojsinlapachai N., Chattapat V., CaengprasathN., Ngamukote S, and
Adisakwattma, S 2013. Cultivar variations in antioxidant and
antihyperlipidemic properties of pomelo pul@itfus grands L. Osbeck) in
Thailand. Food Cheni39: 735743.

23Manera, J., BrotonsJ.M, Conesa A., and Porras|. 2012. Relationship
between aitemperature and degreening of lem@itus lemonL. Burm. f.)
peel color during maturation. Aud Crop Sci (6):105:1058

24Manera, F.J., LegyaP, Melgarejo P, Brotons J.M, HernandezF., and
Martinez J.J 2013.Determination of a colour indeoif fruit of pomegranate
varietal group .HMbDU50:268364de EI che". Sci

25Menichini, F., Loizzo M.R., Bonesj M., Conforti F., Luca D.D., Stattj G.A,
Cindio, B.D., Menichini F., and Tundis R. 2011. Phytochemical profile,
antioxidant, antrinflammatory and hypoglycemic potential of hydroalcoholic
extracts from Citrus medica L.cv Diamante flower, leaves and fruits at two
maturity stages. Food Cheffoxicol. 49: 15491555.

26 Meyers, K.J., WatkinsC.B,, Pritts M.P., and Liy R.H. 2003.Antioxidant and
antiproliferative activities of strawberries.Agri. Food Chem51: 68876892.

a1



ul)m 9 5)955.2.&‘ XY

27 Mouhan Jain, Sand PriyadarsharP.M. 2009. Breeding Plantation Tree Crops:
Temperate Species. Springer Sci. 290

28 Ramful, D, Bourdon T. Bourdon E. Tarrnus E., and Aruoma O.l. 2010.
Bioactive phenolics and antioxidant propensity of flavedo extracts of Mauritian
Citrus fruits: Potential prophylactic ingredients for functional foods application.
Toxicol. 278: 7587.

29Ramful D., Tarnus E., Aruoma O.l, Bourdon E. and Bahorun T. 2011.
Polyphenol composition, vitamin C content and antioxidant capacity of
Mauritian citrus fruit pulps. Food Resit., 44: 20882099.

30RapisardaP., FabroniS, peterekS, RussoG., and Mock H-P. 2009. Juic b
new citrus hybridgCitrus clementinaHort. Ex Tan.*C. siensid.. Osbeck) as a
source of natural antioxidants. Food Chéiti7: 212218.

31Rudge, H., Apareciddl., and Ines M. 2012. Antioxidant capacity and mineral
content of pulp and peel frooommercial cultivars of citrus from Brazil. Food
Chem 134: 18921898.

32Scarano, M.T., TusaN., Abbate L., Lucretti S, Nardj L., and FerranteS.
2003. Flow cytometry, SSR and modified AFLP for the identification of
Zygotic plantlets in back crossegtween Femminello lemon cybrids (2n and
4n) and a diploid clon of Femminello lemd@iifus limonL. Burn, F.) tolerant
to malsecoo disease. Plant.9d4: 10091017.

33.Scora, R.W. 1975. On the history and origin of CigsuBull Torr Bot Club.
102:369-375.

34 Sharifani, M., AkbarpoyrV., SamadiS.Z, and SabouroghA.M. 2010. Physical
and chemical characteristics of Thompson Navel orange fruits grown on four
rootstocks in north of Iran. Am&ur. J. Agri. Environ. Sci. 8(2): 156160.

35Talcott, ST., C.H, Brenes, D.M. Pires and D. Del Pozelnsfran. 2003.
Phytochemical stability and color retention of copigmented and processed
muscadine grape juice. Agri. Food Chem51: 957963.

36.Volker, B., Puspitasaiflienaber N.L., Ferruzj M., and SchwartzS.J 2002.
Trolox equivalent antioxidant capacity of different geometrical isomers- of u
c ar o t-earotene, lyBopene and zeaxanthinFdod Agri Food Clem. 50:
221-226.

37Yang X.Y., Xie J.X, Wang F.F, Zhong J, Liu, Y.Z., Li, G.H,, and PengS.A
2011. Comparison of ascorbate metabolism in fruits of two Citrus species with
obvious difference in ascorbate content in pulpPlant Physiol.168: 2196
2205.

38Zhou, J.Y., Sun C.D, Zhang L.L., Dai, X., Xu, C.J, and ChenK.S. 2010.
Preferential accumulation of orangelored carotenoids in Ponkar€i{rus
reticulate fruit peel following postharvest application of ethylene or ethphon.
Sci. Hort. 126: 229235

ay



Sciuncws and Nlural Resourcs

http://jopp.gau.ac.ir

Investigation biochemical diversity of peel and pulp from some
natural citrus biotypes

*M. Ahankoub Ro!, R. Foutohi Ghazvini* and J. Fattahi Moghadam®
IM.Sc GraduatedDept. of Horticulture Science Guilan University, Rashtran,
2Professor, Deptorticulture Science Guilan University, Rashtran, 2Assistant Prof.
Dept. of Technical and Engineering, Iran Citi@ssearch Institute, Ramsar, Iran

Received11/17/2013 Accepted06/23/2014

Abstract

Natural citrus biotypes are a valuable genet@source in the country.
Investigation about diversity of biochemical compounds due to optimize the
utilization and development of new varieties is usefilerefore, for identifying
them, the fruits of 16 biotypes with numbers of 6, 8, 15, 21, 24, 22X &0, 41,
43, 45, 48, 51, 52 and 53 in the germplasm collection of the Iran Citrus Research
Institute were harvested at stage of ripening in commercial citrus varieties.
Changes of color peel, antioxidant capacity, total phenol and vitamin C were
invesigated in both peel and pulp. Results showed that antioxidant capacity and
vitamin C in peel were higher than the pulp and peel of biotypes 24 and 29 had
highest (132 mg/100g FW) vitamin C. The content of total phenol in the pulp was
higher than the peehd total phenol in pulp of biotype 25 was higher (1/25 mg/g
FW) than other of biotypes. The antioxidant capacity of peel and pulp of fruits had
weak correlation with vitamin C and total phenol. Besides fruit pulp with high total
phenol, the peels are alaagyood source of vitamin C and can be used for food and
pharmaceutical industries.
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