w VY b5 Slomio YRS L /¥ o5les YV als / lié mbio ol jingls 4y

fournal o Food Research

1-MCP g AT slaascd 3 ouliiesd b glla jA 00 9 (4 s Silasd cudas Jda
" oula Koy gl 9 Masls Al ye wlga ) L8l saaalyiae

WAVYN o b \YA0/Y/Y0 1l s b

oLl ol (53, 5LES aaSils ¢ GLEL p ke 65 S AS ) bt IS s gol 51!
L ol (g5, 5LiS 2aSLls ( lel, pske 05,5 skl |

el o83l (535S 0aSils ( SLSL ol 058 SLslinl T

Email: J.erfani@ilam.ac.ir 51 J s2es *

owasa
83,55 B s uwe (s il o Hlassa s (YL (gulalll (B3] Bl sud suy 5 Slalad o) guo 4 Las sae s 5o 8555
el Dolan Jolse dlan b g sad a3l Gad slosgd Hlan Ll Olo)y 5 bl 51 Guy dayo 59 ¥ sens
s 50 o) S oSl sl slaslass 51 sllesa o0, 53 (B Slakl (glndl see (Rl381 (1on BalaS Gl 5o s g
Ol (ela Y8 sae 450l Hu il Sie K6) I-MCP (4880 50 e 40 aus o +/0) SIS aacl (4880 g9 ae 4
L oAbl b Basb Ho slle A sudd swsys olakad Hlad 5 Guy o soliiad I-MCP [las U 3adl o 5 (cald) shis
550 YV 5V s slagle) Lo wad S ol Sl da 0 Hlea sles 4 5 s GUsla (hd g ) suldinl
o8 ket G oo e oplas ol (Las Guilioly wdad il a8 S I8 obisl o) se Ak sal (5l 5l s
el 5 SIS sl b slloyd st las olabd alola mlB Gulad s ol sy b Sse olie I
solas il 5 cudS ol 5 su s RS Gud slosed 5 GOy GBalS ol sald b dwlie s S, Sl
aals b awwlis 50 I-MCP + SIS wed 5 I-MCP + K)ol waiad b sad Hlass sladi gad cpinad .l g
S oSl sanal 5 ST real I-MCP (slaslas o s (5, (3 Sk om0 5 (s sieken il alSatial (sl
1oy T ) Sl 5 ol ol S ol il (a3l & Gsolin s sluio <€ Lo wa S o lac PH (288 Cia o
@laolas Glaie @y sad @lasyw 5o S Glo)y Ha sllesa sussa i olabd (uyas (Rl selh MCP

€ ol B el so (Salslie glaguSly colilis doads

Sl e« 3l se 5 ,ls dalol aiua Jals (g yube al_; sleady &l ea go Py ULA\:S K LAL;_}:u.u :Lbéj;m

Olma goole ol 3k 511, WA oo crws 5 LudS (ias oo dalol usa Sy 4 el s 5l Guy oS alieas



WAF Jlo /¥ ojleds YV ils / lis mlio (b ingsy @yl

g plie Slye  £L gl FY

Loy osad ooSee ol (2alS Case wpdipe alayl
cdliss 3 ou see il pud glosgd 3l camiles
el s Bpala) s e Gil3al 1) (glosse oY semne
T slanacal SLS 55 (Y8 olKan 5 Lgll Yoot
Ot ganls lareSI BT S ol sie 4 Sl Kl e
5 oS ) slansnT cullad 5 cailes Lo oapo
s pobe sy oS Jelse o,
(YU ols 5 &3) ale w850 oY sans
ols SR acd S whesls olis o) Sidasss
sy 830 wlakd (g 8ule Laldl sl 508 Jaesliy
SSE (VoY OlKan 5 G pe) adlipe o s 50
GAlid g8 5 anb sl BT S Glge 4wl
o Glele Dselansl Al Case 5 ol sad
OolSer 5 K5) s S slie (SeolS Gl

(-0
S Ol BT el S S Kol waal (pinen
3 90l Slaasl 8l aail Sles o sledag B8 &S
SIS SIS 4 il Gl Hlee @l oS alle o
S sSenl il ol Jgemns pabs 555 53 (2ollasls
OBl 1y a1 Gk (sl 548 Wil o 503 PH ralK L
Al Lo LS ol QLIS (Y ol s ) aas
o ol (58 S 50 Slannl B8 L T cullad
(Y0¥ 5) s () ol s (OIS 5alS 5 ) 85
0 € el Bl Jae s lgs S 1- MCP LS5
5 3l Al 4 1y sy Slss sles S sk
5 e 3laslil ae Gl il i Bia Cin e
83,55 OB olabsd Ho a1 5 g 00 S e olan
ol sud il Gud sleged RS G ge GubLT
22t et ST S S5 Gl (Yo7 Sasa 5 592)
Oseosa 83,8 4 4S sl Bl (50,8 sl oo
aas o 2l 1y o Sl g asd e Jeale (ol
LA saS ki 5o 05556 (VAA L Kaa 5 Hlan)
s Ja oo slaysds ga by Wl v

éJLoT\géAﬁi- LRSS Q)MQ@@PWCAYW

L;MT.S °JJ\9lJ§~9:“""‘:’:’O‘Jz"? deté CA:QJCM.:J‘}‘ J‘J.o
Sels €S WS o u A (sloyaad ol ge ) suliial 4 g g,
©opsdse g Ssdes Jsese sld 5 IS
C&A&l J.“.A‘)A anile bi:,\_,s 6‘.&&\5& BE) UAJ.‘AA
J:\-‘J‘L]b_}\ﬁ‘).a‘.(\"'v Q‘)&AJ@JL&)AJ‘JL;M
QYW‘QL@%JJ@‘;\}. ledwsﬂ]‘a‘_&eﬂ
<) 9 CJ‘AT!.LAA uI-.AlS o go b_)\:; QJJJ‘AL;ZIJ.}
S ook 4 5 il LT 850, (Sui) 5o saiSS yae
K ULHT J‘)...a.c J_..JJ Dol bJu C_\Y}w
Noo¥ o) witias (55508 Jla 5o YU i 5150
Gl € a3 ola) (YA gLlKe 5 Sisa
S aag o Gl 1y Gad glesgd w alS glacsl
ol penT eatled 3 31 8 Sl S o o
ol (VAAY LK 5 B ganal) 0l oo HlannsS) Ji8
al e nan) o age slageala 5 (S oSl LG
s 8 3 é_)‘:: C;Yyam ajis L ‘@‘_\.ﬁ QYW
QY}@N B ‘1:\::.“ .(\'~~‘\ L’,bl&u 9 \9\)‘\9.”) ._\ﬁ.n‘..au..n
Wb 50 a3l Gad sl s Ol cailas sud sw 830
0o (Yo A s 5 Gisas) oS IS e s as e
o548 JOUS 5 (o 0Sae LL SualS Gaa b Sl sla
QY}@NM}M‘J_H:)‘&%MJJGMG‘
ANAAY S_.}A 9 )gL.u) Sl oo 83 BYLS Gosds s 855
soliial (VA48 SlSan 5 ol VAAQ iSan 5 le
L gubdinn 5 4l 5uis Hiaadl b olaslsl ((olas
S8 suldial oy g sud sws s 850 oY gane (o lugSs
OLKes 5 Ll AAAA LKaa 5 Lay)) BS0
Ll 5 oul los (Y08 oLKaa 5 Ll Y- -Y
ol slasa 5 T glansat 51 soliieal b € gancl



sY

1-MCP 5 JT ol jl odlial b glo s 03,95 45 lalad cuaS s

3 o Ll V1SS 4 plsie 4o Hlad Ha ) s 4w
cogas olnbesl gl S G s wuse
NS Y L obad SLlS ok il 5o XY s S
sad Jlael slajles Jola ol L6 s S 1l
i 1-MCP (S38) sl oSy oSl el salin)
5 (1F'MCP + SUISI sl A-MCP + S,y S
S ams 555 YN 5 VE V) o slagle asa sl
5 S5slenn olie aa @8 ke (Sl
038 GHalS woss Jold sad caij (oliandisa
PH i LB wsl sim o (Jolae sola olge s o
(P52 s ab padld (ud gle sl dasu w lac
s & Gpell g 5 w888 5,8 Hhe o e il Sl
Soge 4 @l s b gad gleggd da
S ad aseys w2 0S5l o8 g bag oalb
RS 5 Gl slosed ans Gaside Sk S ouae
oo a0 oS Sl iy sae 5 sai,ll
Jolae wola lge ass i Bl Cpotd 5 Gud
BB Gl (s SlegSE,  sws b
Jless /N s bs 55 s liae (upad S35 b sanl i
anle padls ael ciws G AY lg PH @ Gase, B
-o 500 anal ws j 4 Jslae wela ulge i 3asb )
ol Ghas O S edd oSedlal sl ad LS
b oudlaal in S sliie ol sl oS suliied (V441)
L osllesa (Sl ciandd ) 5 s sllosa 5 Olusy s
45T slaas Slehie Ve Gkl 4 (S e 4y oo
Veossla paubesT Al JAL o L sad ol diils s
oo oeba Y8 cue 4 5 aiid S 5158 ke T il e
N L BT - RSN | CI SV PR WY WA (v
b Jslae (EC1) alyl (Sl colaa o 51 u
soslul £0 N Jae 55 O (SOR mis culaa oK
Ak (58

L Jsae o Gl Ho Lol sl oo s se B ua
wase (RS 5, gl ol sl s S e
oS ok L3 Gsme sube] Shpe 4 oY pans
ol ool HsaS Ho o (gale ol el
3l ) SLS 5 cle Bl G B b hass
oY sons (1l yae Gil38l 4o 1I-MCP uines
SIS e llosa 6 gae o (SIS Sledlb) s 5 sl s
530 sadd s 5 lalad (555 Sl 3 (pl Al 5 sul

el 48K 1B s 2550 sllesa

Lagdiyy 9 9l ge
03 1Bly olad gl S 5 slle s s e a5y (ol Lo
Jlol 59 (So5slmiad gl ala so 5o 230N Hed 1L
5 oaleS 5 Al lasgae cad cutilass VYAY LT
G o las lasge ple ) oluls €858 5l gole
4 Las geo it JETe AN sl&ils Slitls syl
1I-MCP [las b Jo) dias aad (s anudl dius g9
Sl sShe S oalile Lo (YeVE ol 5 Khademi)
G0 S Gl Lo wd Hlas cela YE cae 4 53 5
A sle s .28 S o e I-MCP las o s s
OoSer 5 Sle)) pladl) Gy Sarelligs bas 55 sy 59
o spa Jolae b Gupes oad S 485 (VWAY
Wy my oo o Sl SRS Ve aa
Soge b GBS S O ow o b Sslens
ad sayy (GlaBle S pase 4) e olabs
el (aalz) Jhie O slaslas 5o s 59 58 Slabs
0 (sem0 +/0) SIS aaid 5 (wem )0 ) S Sl
09 Ol SEA ) G 5 sad 5 dbse AL 50 s
Gtegy 3 sl b AL3I L sladion Lo 361 gl
p S Ve Ladiews 51 S5 58 oo Sad s Gl
oo L c8 8 51,8 leyA sud sy olakld )

‘}JJ Y J\i A% CSLAQL“J ‘,.\Ja_\.&‘,\_};\oic GLA.J



WAF Jlo /¥ ojleds YV ils / lis mlio (b ingsy @yl

g plie Slye  £L gl SF

Dl ol i Slee ol S, old B S sanl Jiss K
ssxe B 005 p S Ve oo aS (he a5 & aeli
olabd b 585, gl giae oSedlwl sl b ol
salaiad (Y-0Y) olLKaa o XiNG (29, 5 80,650
58 a8 5l sl U Lasals (Lol Jula3 5 4)a3
JuS) byms 55 S5 aes 5 MSTATC , SAS
S agSilie Gas A aenlie (55 5 @8 S e
7o Jlial ghe o (LSD) Llsgies ol Jlua

i solana

suldinl slajless 31 oS uls plias sy ol &
T o s GBS 5 (oS olia i 5 sad
O ouiSan s g slasi (Lo S31L(V Jsan) adlge Ll
s Ol 0O Gl wass o Hlas 5 (led
5 Jul suu o aals ek e (ialeT bl ull
ORalS am s Gl golatre b 4 (b)) A
Sl o0 B Laslas sl b i S0 53 050
o5 1 gola e WA sud s s slaslas G S
Oley X L ooy saalies gy 5y Jhal
e ook 4 LG el 5o oo GBS (iles]
sLadsas 5o GOy ohalS i Lol csly (il ol
SV JSB) as sl Hlas gladipad 5 il sals
o Obed LiSaas (pinas 5 sad soliind slasles
2 o Jare e Jslae wels ulge Hlale 5 Hlas
Jlaare sylae PH 5 ol is LG awl s o
3V 550 09 Jslae sals 0lge olhae () Jsus) wu S
S oMie Guidu 5 AS gl s 4 T
solae PH 5 le) 5 slas (2iSan s (:Sikie wnlie
VS Hu pleslal e sn Jsb 5 sassa i sllesa

C,u.u‘ b.A.AT

plon Ho AL ¥ oue 4 ladi el syla Jslae Lupen
S om s am S L8 Ve % sles Ls sobegn
colaa el Y8 cae 0 buss glos o (658,058
do ol oSeslal Jelae (EC2) Lol Sl

.AATMJ@\@‘JJ‘@&M

:\ i]ﬁzl“)

C‘r-cmo

l:.!; E
Lf.’J".. IV s yd =/EL

wlyl (St enlaa =ECy
Lol SR eulaa =EC;

Joo Sy sl b sujysa iy ol cilb Jiw
&l s K s Se5lal Wl i eale 205 Jus
358 @y b Sle e N kE LG B Hskie )l
saldial e e Vo 348 Bae 5 ABs » yielie 0
B O R I U IR R E S
Obed o8 Gos okalS wlas gl el b
Sl s0l5 b (oleslal 51 s lad sad « Slo Ll
08 5Lk O s Gup dad Gp3 8 S 0/ Ba b
3 0208 85bes 515 plea b lad g Alej Ll 6 90
L gad 055 GalS Oliee ¥ el 51 soliinl b G

u‘)‘.S.AA 9 (5‘)339) “\f‘JJg 4.}4...1‘.;.0 Aoy s

(Y-
Y ‘Lla:i‘_)
Iyl elal 3 disad fta— £ W] Aald 3 st 41
e ial o - SISl gl - g B e o
KTt il il 0 e |
S0 G 3 s 0

Ol A5 (355 b (& Gxelliag) Sans sSeal sl laie
5 Hnslsle) ad oSeslal Jissanl S8, o b
cun € 5 S Ve ki oal sl (VAAA sl sllaly
SoSeolac wasn ¥ sl K5aailie Jslas s o
69 S, Jsloe b s susl cns 4 sylae 5 su



50 1-MCP 5 JT ol jl odlial b glo s 03,95 45 lalad cuaS s

Hlo A &S g oS Blhio j (A g o jlasi g Gle) Sl pualsylg aaad -V Jgua

wib e Speadd ooulhy w8, gless el PHO jaals TA TSS ol

& O 059 pabs df s
Yavo/A-TTyvrive™  yaT o vns A YveT YT T Y A LAY A o Slas
AES R TE 25 & WY PP 1L Vo AR A7 T XY (A WY ("7 CYARLL B JA VAN (7P M ok

* *

voo/ed™ vy NN Vs \/\o™ RV PR N VLY OV AR 70 U SR DU SN PR
1r/ve 1Y/ Y - J¥e AN ofee¥ A AETAN YRR 7 Y2 o s

YY/AA LYAR Ya/AA TA/A v/¢a \Vo/Ve Y/Vo VA YV /3 - CV%

Slane 512 NS s ju 0 oV o Hlafae a3 ot g

25
o
s

slosgs ool Slolal syes (b ads saalis b Sl H S
& 1-Mcp 8 1-Mept S ! dpnwl 2 1-Mept Sl 51 dul
Lol il iml3dl Ladigad dan o ddleya @bl ud 08 - a
5 ) 5 e - 2 0.7

(YJSA.U) J&?J‘“‘"‘.‘.’:’J‘Z“"“:’ J.ALLLI CSLA‘L‘J'“ B ulJ‘._\SA Y

106 d g
OiiSan 5 5 Gley land HOU mal Sgs il (aall 205
‘sLu S Sdo J‘..\S.o (\ JJ..\A) us)S _)\‘,s ‘.@_9‘ O =04 §§§
olas Liulnsl ey Jsb Lo golu e b o lad s 02 %%
-ﬁﬁ&wadeJﬁou}mﬂJd.Ab 0.1 %%%

[—1}
‘
g
s
Petets

VA 51 i I, o oaalys gla
Scln s Hd ) s (5 J‘_s_\a_n JJJQ 3 KV @ P PRL PE2

Sl des Qf‘)los YY) 8L JLAfS GL‘t"L‘J““"Uj‘Jf . . . .
038 VhalS 3 (Lo} 9 ylass (lisan g3 55l - Jsud

eyl o593 g 53 00,5508 sllo 5
o8 ‘)i«s.)&«s L C;.u-a-u.: ‘)‘JL;M A L;b‘d 4.4[.-.74.;\ ‘—QJP)

+ SAISE anel Hlas 50 555 Voo Gled 53 (s
1- + Sas Sl wad lass 5o 0T Jlss 5 1-MCP
saabiie S Sl waaad Hlass o culgs 59 5 MCP

RENES

Oled A aS als las Guibsly 53 5l als s
ool 4aun 5 olas 5 Ole) G S 5 Hlas
Oled 59 oV Jsan) s Dlre (Gaeu,5b) ad
o3 sk slass glagllosa dan @bl Gy Vo po
GAS Gad glosgd ans lle aala b sl
I- 5 SIS sl (a5 Slasi G Gl L9 ma e
o35 @8l Gad glesgd Oliee oS slols MCP
wal b sadnles glaglloa a4
S el Hud gl ses g,le 1-MCP+&, <l

CSJ‘JL;.‘M J)k:\.a‘ ‘)@ JJ O:»‘ L.)ff‘ ._\:\% ‘).A n_\:hJJ:!



Y
v

(%) P

WAF Jlo /¥ ojleds YV ils / lis mlio (b ingsy @yl

g plie Slye  £L gl 55

- ine Y5 s 1-MCP | 1-MCP + <o, o
2 EAS Se ol b S 4 cas
ST sl S, sSal il (slaslas b anlis
s SeoSalua) glajles Sm ods g
a6 ol SYEAT gyl SISl
add gl S sl Hlad oS g0k 4 W
Oltd S Kol waal Hlasi b dasllio 5o g AS S

(&8 JSa) ol
Eals B S a5u! sl B ST !
% 1-Mcp 8 1-MeptSu s ! 1 1-Mep+SU135T sl

SN

FYAM

Y

@293 el g3 o) 9 jlasd yiSan 53 55l ¥ Jsd
03550k g glle A
29 K00 4 il dae B (gl wlde Bg5a)
(13 o LSD (5057 sy 0 Jlaial o

5 obes las S3 &S uls plas Lassls Guilssls 4ias
s 5 wsa /) Jlaial) mla o LT GuiSen
st (V Jsaa) s Dliare s il
290 Y Ol o e wose slaslas (ssllesa
Y 508 Oles b sl Hu (goidu sl i gl ,ls
lols aald Hlas 555V e Oled Lo e S0
9 e YYAY gl b il J8e ol (i3S
s Lo SasSal sl 5 SISl slajles
@il i Olhae st gl I-MCP L o< 5
slaoles b wwlie 5o I-MCP jles aiges .aius
S 1 @b e SIS sl 5 S Sl s
aacl glajlas 555 VE s Ole) Lo ol Lda

a,las pH

| 0908

O S

B S oSl sl B 1351 !

5 1-Mop+ S g sl 4 1-Mept Sl suasl

S
S
o

{351

222

R
5
5
o4t

0es
gises
ot

2
e
e
St

e
S
o
o

%
555
%
55
2%

St

>
2
2
2%
2222222222

=
25
s
e
$asasssesses

$$2828282 8282828282222 R .

Y STk 91

osbas PH 5 gloj g jlasi Glasan p y31 - Jsub
Ploslsl 0,90 Jgb 59 00,5800 5 slle A
09 Sa S 4 e Hlaaae WA g,ls il (8 g 5a)
(2L a3 LSD 5051 wimys 0 Jlaial elana

Bl
# 1-Mcp

B S psSl B 1551 el
2 1-Mep+Sas gSunl w2t 1-Mep+SUl3S1 aul

!

aees
Gevess
Zasess
Zasess
Sesese
Casess

i3
£33
oo
$3
i
s
oo
$3
£
o
$+
i3
£33
oo
$3
14

5
e3d
33
33
34
oe:
et
setd
e3d
3t
33
34
e3d
33
33
34
oe:
33
i34
e3d
3t
4t

[B3333aIIIIIIINIINNLL

s ey

Y 9s)F A

O §1 0 948 4250 13 Lo 9 lasl aasar p fAI T S
o8 ‘)i«:d&: L C;u-uu J‘Ju.u.n A (sb‘d 4.4[.-.74.;\ ‘—QJP)

hsio s eads 1-MCP 5 SUISI avead (slaslas
RV KV ] VIR (5\)‘.\@3.5 WA 5 wisly L
I- + SIS wal Slass 595 V8 qon oled L9
OV JWis 4 (S odtd Gliee (S glols MCP
5 b sualie 1-MCP + Sy oSl wand las
o obel oo i8S I8 bl Gline pas o
A1-MCP + &JI:gl slalas

._\3.4...:‘ ¢‘}JJ AR



(22 52) & aoling

Y

1-MCP 5 JT ol jl odlial b glo s 03,95 45 lalad cuaS s

09 w35 MCP-y 4 Sy oSl il Jlas 0 b se
G bsise & Guellyy woys (RS S5 VE o
sl Slas 5 MCP-y + SWI5S1 sl 5 walis Llas
o8 s Ol Cpoidas gl MCP-Y + S, <l
S s aals Slas Gas VY enn Oled
MCP-\ + Sa, Sl Slas 5 & opaling s

(N USE) w s Do G i g1l

B oals
& 1-Mcp

LJCRE B 15T sl
2 1-Mepr+oSa gl sl 7 1-MeprhSl;S1 sl

a a

f2iiiiﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁ!!!!1 g

3
'3
'3
'3
'3
'3
s
i
4
4
4
4
4
4
4
4
$e
$:e
s
s
s
s
$3e

Y FTTAM an

© Opaling olale y1 Glej 9 plast pusen s fI-F Jsud
03,9300 52 plle A

2908 o s ls Jae YA (ol Gl B 5a)

(2L o LSD 505l wim 0 0 Jlaial el

W

Eiay
waald (piage Olse 4 Jsene ol cuds
ouals il Jsene gaiw bl (oL
- Slobewsls 51 (il o 53 850 &Y pumne (g ,15L
) Gad sl sed GSly S5 5 (Sa3slaadsd sl
o2 (YN OSea 5 ok Guagl) wibige LT Lo
oo s Jlael oluS 5 586 5 (hashy o ol
Olee S &S s Glu 1o s0s5a Gl slasllesa
9 =S Gl 58) 5o B (n e ead Jlael slasles
slolas Ho spsain glaglesa salh g
1-MCP + U158 el 5 1-MCP + ol o S

(g il i

1-MCP + Sus Sl waul 5 1-MCP + SIS
s Olse ol a4 s Hlo ane BWAT (s
I-MCP glajlas b wnlie o oidw il
oo Oled 5 s s Sl Khaal 5 S KT
sl 1-MCP 4+ Suy Sl wel Llasi 3s, Y
aead Dl o Lo @ g @b e Olhae G sl
Sagine BMEA! 5sa 1-MCP 5 1-MCP + <JI5g)
tenllo 5o ot @il (Jhe Gl LS 4 s

(0 JSt) i o Sl el 5 S Sl

100 + Bl L] ‘S.y)#ul oo
90 - a‘ ® S35 el = 1-Mcp
80 §§§§ ;5 1-Mcptous 55wl swwl F 1-Mep+SUi35T sl

L5
70 55
wiates
505
23
60
355
03
=
50 o
o
e
40 = 25
: 2
: %
30 -
S 552,
e B
20 5
e 3062
=
10 :
o 20
0

¥

el (e g1 Gloy 9 jlasi (RISan 3 31 -0 Jsui
0u,850h 12 lle A
2905000 4 cndla See AT (gl bl g 5a)
(2L o LSD 5051 wim s 0 Jlaial el

OiiSan 5 5 slas S als pLas Gulsly wiad mls
» oy /0 Jlaial waw Ho le) g slad G
Ole)y solus S Jy us Llasne C fualiny e
olass dods) ads e aae
S o 5a Y0¥ Llate & MCP-Y + ) Sy <l

o9 & el ()

il lolas ule U golubee ol S wl
Gl wsya VAV et 4 aald Hlas Hu uines
oxeliny s GasiaS GV le) (s o9 s S

Olose Gastd 5 SIS wal Hlas 4 bgse &



WAF Jlo /¥ ojleds YV ils / lis mlio (b ingsy @yl

g plie Slye  £L el FA

e ook 4 Glbell Gl Lo 1wl slajlas
sid swy olald o I, edb e (palS b
Cfle QI W0 s fpand sl sae b Ho sllesa
S 5 Ol wl g ce s Al Lo JT slasl
Neoo¥ OLKaa 5 ) el sad (3R il
S se B3 4 Cplolis (Ve oo ol o 15w 5 !
T sl slaslas bace 8 2l e Bia Ll Jo¥o
2ol (Sosll (aalS 5 st sl Gl 5l casles
Jolse 3 (208 (aleolan aals Lajslas gl 1 50
OKea 5 pla) Wil L wls oS Lo
o Lolle Yoo gonls s lsbenlssal Y

XA RS I B LV
Olds odagly oo (Y0VE) LlKaa 5 Siasa—3us,
T Sols s 31 (8alS b SIS sl las ol
S oy 08 s i ey B o
O Il laoles bu g @il e Bis ol
Aol Gl3os sy 5 O slsine i bis July
cal sl (BIS aal sud swyp olakd
Giln8l sl sa 1 sgre @il i glie ( JT (sladadl
Lososals oiulydl Slas) Joid (b sl callas
ooSee Jelge cullad 5wl Sle e il Jsdens
ol 586 (Y21 ols 5 K85) aplai oo waailes
S Baa 51 b WIS o0 (05550e 5L RalS Ha
che PH (2alS 5 Lajlass ool 31 50 a0 @il s
ia Sou3s PH Lo L iSb oS e wal s Jsla
onb sle PH L diwlie o usa 3 g id cullad
(Y VE ohlaa 5 Sl g) Sase olas
Gomw 5 s 5o Ay S Sysad il (5o 54
GLaese 5o adias po ey ) B e (a5 3
09 ssme bl LudS cad il el oLl S50 ,8
S 1-MCP s R8s 155580 (slassme b dewlis
2l gl el ol 4 4SS il L) Jae s0iS s
@il G Bda Cage 5 050l oo 5al 4 1) o

o Olasiaw 5 Legae pleslil sae (I8 5 8500

il ol oS ol sad (351K el sad saalide
oS 5 Gad slesgd Jlal Jelse (p Sage 31 Hlasns
(VY hlKen 5 & gin) bl o oY gemns 5o S,
o wolbell 5uds Sy olagl) dely ol slo g8 LiS)
e Sl e e cdS 5 ol aabe 5 oS gl e il
O el ool 4wl Sap Kl Jla ol byl
225 ) gle 5 soSsla U8 G slam T cpl cullad
(YN Ohlan 5 (Jobueyl) s cil S,
O (slesgd LSl uly Glas sl A B
Sl stanay wbl 58 S ubUT su, 5 (i sladsS o
sl callad i s p sl spen Jlolge 4 oS
sl ol (S 2, slasslanl jeaa
slosed GSly curd S, Sl wylS sad (3,108
- e b 1y QBT s, s i laeSs Hu ud
OoEaa 5 Y S35 K) ool sols il (gl
(Y--0

el 3 saliia) € ad adde Giubeyl ol Lo
o il Gad lesgd Bl e 5850 Hob © SIS
ookl o0 Jsb Lo sassa i slagllea o
Jelo o SAIESH sl Hlas i spe Ho S SRS
oAl (b gl Cosas wbe Lad (Kool il )
RV YR ROV FUPVE S JEWI PR TALSPIP PRI
Ao ook 4 SR aal 51 soliil ai o Sl 4
8098 Job oo olasse Gud slogd Wl
5 S53) aS UK 1 el O gu s ol
BYRRIPSRICORCITEY. oo peeosr i I SRR SRV BCOV
sad (OIS 8,08 (e o Ha G (sle pg8 (ralS
59 sllasa e @il (Y oA GSan 5 Sig3) cacel
o 2abiee Shosan @YL Sha B cdls s gle)
09 b go (Al (lagSS (e o s 4 bl
2 0 a5 alaal s s sussa i lals
s i A% slaa 3T il 5 ol wl 8 S sas ol
e GBS ot (sl G gliad 4 (sl 85150
(Y olSen 5 ile) el i il



54

1-MCP 5 JT ol jl odlial b glo s 03,95 45 lalad cuaS s

-

O
ssxe a5l lakad uls LS (ha sy Gl b
5o Olah Hlas (IS 8,90 (b 5 b slle s
5 059 oaalS (Gt GaalS Jold o] aiMe S Wyt
sl slajles il oo some o Had slo sl
SSI BT 5 Had (slo sl b maln Jds & I
ssxe oy 050 Slakd o (Sldl jae SRl 4 s
e G50l @il Sha Lajlas fpl el il A
O slosgd Ol ple 5 Bda 1, sujsa i slads
slaslas iges 3 I-MCP jlas ws S Lol il
O A Bis 4 aie € sy L T L S5
MSatil bia scl wy sad ooalhs slagadls
el 5 aald b dewlie Ho Sy cuds (RalS 5 il
OS5 eae] s 4 @l Gulwl s wa S lajlas
-4l yae 1-MCP sl 500 &0 b olgs & T slasa
~SYsb wae gl 1 sllesa sussa i olaks (o
© o wase ol Gu S (SYsk gl 5 su S Bia o3
Sl 5 o0 cuaal ol S yan L aaliis 5 5150

saass obliel Jae 51 Guagly ool sladusa
s gonas HRLLIK oS ol sud (els a3 sl

‘JSJ‘JL;A-}‘)?“JJF@‘JJ“\;E‘:“JA

slassie Hu S5 Cpl € sl sud (BIS ek
O (slosd (RAS G ge GuBLT Jio su,08 (05
B8535 00 (Yoo Saga 5 gog) ol sud a3l
e alaiad 5 S 2 1-MCP s, S
was o Sl s canal sud ey 13 g sllesa il
OoSea 5 (pak) 5 5o dlaa 31 plassae Hu S 53 (ol
5 Ob) oo (VA GLiKea 5 ) ST (1494
3 0OB) olTaus (Ye e ollSan 5 5uSsly A48 (usile
Neoo OhlSea 5 K8) galSsl y (Yorr GlLlKen
el Bl e il (YooY GLKes 5 Sigia
I- L LLL ssae sad Hlas (slagh o ol suds (3,15
08 EAd @IS 5 oBule see lls MCP
(Yo GhKaa 5 E,)) wises aald b awnlis
S ad GBS ad aladl ola g5, s oS a3
$losed LSy aladl Jlis & & Gaeling Hlhee LRalS
L SapsSaT dacel Ll 51 suliial 080 e 5 ok
OSly lasaiS Hlee 5 Gad (slosgd LES) als
Kol 05 5 o¥y) ol Liiye pad (sloses

(yaav

ouldicil v,y g0 C.}Lla

Stewsdl 5lass U (Diospyros kaki L.) suls s sllosa sone (oo ady AYAV d oolh o o adle alid s dsias & Sle)
AoV 0 ganls plie 5 (55,55LES asle dlas o sae pge sla (S50 51 (A2 5 T S8B 5 S sl (0 ) plat

Abdi N, McGlasson WB, Holford P, Williams M and Mizrahi Y, 1998. Responses of climacteric and
suppressed-climacteric plums to treatment with propylene and 1- methylcyclopropene. Postharvest

Biology and Technology 14: 29-39.

Alvaro JE, Moreno S, Dianez F, Santos M, Carrasco G and Urrestarazu M, 2009. Effects of peracetic acid
disinfectant on the postharvest of some fresh vegetables. Journal of Food Engineering 95: 11-15.

Asemota HN, Wellington MA, Odutuga AA and Ahmad MH, 1992. Effect of short-term storage on phenolic
content, o-diphenolase and peroxidase activities of cut yam tubers (Dioscorea sp). Journal of the Science

of Food and Agriculture 60: 309-312.



WA s /¥ 0lens TV als / plie mlio sl yiagy 4 i g pie SBye o £l gdenl Ve

Budu AS and Joyce DC, 2003. Effect of 1-methylcyclopropene on the quality of minimally processed
pineapple fruit. Animal Production Science 43: 177-184.

Ergun M, Huber DJ, Jeong J and Bartz JA, 2006. Extended shelf life and quality of fresh-cut papaya derived
from ripe fruit treated with the ethylene antagonist 1-methylcyclopropene. Journal of the American
Society for Horticultural Science 131: 97-103.

Fan X and Mattheis JP, 1999. Methyl jasmonate promotes apple fruit degreening independently of ethylene
action. HortScience 34: 310-312.

Fan X, Argenta L and Mattheis JP, 2000. Inhibition of ethylene action by 1-methylcyclopropene prolongs
storage life of apricots. Postharvest Biology and Technology 20: 135-142.

Feng X, Apelbaum A, Sisler EC and Goren R, 2000. Control of ethylene responses in avocado fruit with 1-
methylcyclopropene. Postharvest Biology and Technology 20: 143-150.

Garrett EH. 2002. Fresh-cut Produce: Tracks and Trends. In: Lamikanra O (eds.). Fresh-cut fruits and

vegetables. Science, Technology, and Market. CRC Press, Boca Raton: 1-10.

Gil MI, Marti JA and Artés F, 1996. Minimally processed pomegranate seeds. LWT-Food Science and
Technology 29: 708-713.

Golding JB, Shearer D, Wyllie SG and McGlasson WB, 1998. Application of 1-MCP and propylene to
identify ethylene-dependent ripening processes in mature banana fruit. Postharvest Biology and
Technology 14: 87-98.

Gonzalez-Aguilar GA, Ruiz-Cruz S, Soto-Valdez H, Vazquez-Ortiz F, Pacheco-Aguilar R and Wang CY,
2005. Biochemical changes of fresh-cut pineapple slices treated with antibrowning agents. International
journal of food science and technology 40: 377-383.

Han T, Wang Y, Li L and Ge X, 2002. Effect of exogenous salicylic acid on post harvest physiology of
peaches. In XXVI International Horticultural Congress: Issues and Advances in Postharvest Horticulture
628: 583-589.

Harima S, Nakano R, Yamauchi S, Kitano Y, Yamamoto Y, Inaba A and Kubo Y, 2003. Extending shelf-life
of astringent persimmon (Diospyros kaki Thunb.) fruit by 1-MCP. Postharvest Biology and Technology
29: 319-324.

He Q and Luo Y, 2007. Enzymatic browning and its control in fresh-cut produce. Stewart Postharvest
Review 3: 1-7.

Jafri M, Jha A, Bunkar DS and Ram RC, 2013. Quality retention of oyster mushrooms (Pleurotus florida) by
a combination of chemical treatments and modified atmosphere packaging. Postharvest Biology and
Technology 76: 112-118.

Jeong HL, Jin WJ, Kwang DM and Kee JP, 2008. Effects of anti-browning agents on polyphenoloxidase
activity and total phenolics as related to browning of fresh-cut ‘Fuji’ apple. ASEAN Food Journal 15: 79-
a7.

Jeong J, Huber DJ and Sargent SA, 2002. Influence of 1-methylcyclopropene (1-MCP) on ripening and cell-
wall matrix polysaccharides of avocado (Persea americana) fruit. Postharvest Biology and Technology
25: 241-256.

Khademi O, Besada C, Mostofi Y and Salvador A, 2014. Changes in pectin methylesterase,
polygalacturonase, catalase and peroxidase activities associated with alleviation of chilling injury in
persimmon by hot water and 1-MCP treatments. Scientia Horticulturae 179: 191-197.

Lutts S, Kinet JM and Bouharmont J, 1996. NaCl-induced senescence in leaves of rice (Oryza sativa L.)
cultivars differing in salinity resistance. Annals of Botany 78: 389-398.

Mao L, Wang G and Que F, 2007. Application of 1-methylcyclopropene prior to cutting reduces wound
responses and maintains quality in cut kiwifruit. Journal of Food Engineering 78: 361-365.

Oms-Oliu G, Rojas-Grali MA, Gonzalez LA, Varela P, Soliva-Fortuny R, Hernando MIH and Martin-
Belloso O, 2010. Recent approaches using chemical treatments to preserve quality of fresh-cut fruit: A
review. Postharvest Biology and Technology 57: 139-148.

Pilizota V and Sapers G, 2004. Novel browning inhibitor formulation for fresh-cut apples. Journal of Food
Science 69: 140-143.

Rocha A, Brochado C and Morais A, 1998. Influence of chemical treatment on quality of cut apple (cv.
Jonagored). Journal of Food Quality 21: 13-28.



vy 1-MCP 5 JT ol jl odlial b glo s 03,95 45 lalad cuaS s

Ruiz-Jimenez JM, Zapata PJ, Serrano M, Valero D, Martinez-Romero D, Castillo S and Guillen F, 2014.
Effect of oxalic acid on quality attributes of artichokes stored at ambient temperature. Postharvest
Biology and Technology 95: 60-63.

Sapers GM and Hicks KB, 1989. Inhibition of enzymatic browning in fruits and vegetables. In ACS
Symposium series-American Chemical Society (USA).

Sapers GM, Hicks KB, Phillips JG, Garzarella L, Pondish DL, Matulaitis RM, McCormack TJ, Sondey SM,
Seib PA and Ei-Atawy YS, 1989. Control of enzymatic browning in apple with ascorbic acid derivatives,
polyphenol oxidase inhibitors, and complexing agents. Journal of food science 54: 997-1002.

Sapers GM, Miller RL, Miller C, Cooke PH and Choi S, 1994. Enzymatic browning control in minimally
processed mushrooms. Journal of Food Science 59: 1042-1047.

Sisler EC, Serek M and Dupille E, 1996. Comparison of cyclopropene, 1- methylcyclopropene, and 3, 3-
dimethylcyclopropene as ethylene antagonists in plants. Plant Growth Regulation 18: 169-174.

Soliva-Fortuny R, Oms-Oliu G and Martin-Belloso O, 2002. Effects of ripeness stages on the storage
atmosphere, color and textureal properties of minimally processed apple slices. Journal of Food Science
67: 1958-1962.

Soliva-Fortuny R, Elez-Martinez P and Martinez-Belloso O, 2004. Microbiological and biochemical
stability of fresh—cut apples preserved by modified atmosphere packaging. Innovative Food Science and
Emerging Technologies 5: 215-224.

Son SM, Moon KD and Lee CY, 2001. Inhibitory effects of various anti browning agent on apple slices.
Food Chemistry 73: 23-30.

Srivastava MK and Dwivedi UN, 2000. Delayed ripening of banana fruit by salicylic acid. Plant Science
158: 87- 96.

Toivonen PM and Brummell DA, 2008. Biochemical bases of appearance and texture changes in fresh-cut
fruit and vegetables. Postharvest Biology and Technology 48: 1-14.

Veltman R and Van Schaik A, 1997. Membrane demage in fruits perhaps the explanation of hollow core and
flesh browning. Fruitteelt 87: 12-13.

Watkins CB, Nock JF and Whitaker BD, 2000. Response of early mind and late season apple cultivars to
postharvest application of 1-methylcyclopropene and air and controlled atmospheres storage condition.
Postharvest Biology and Technology 19: 17-32.

Xing Y, Li X, Xu @, Yun J, Lu Y and Tang Y, 2011. Effects of chitosan coating enriched with cinnamon oil
on qualitative properties of sweet pepper (Capsicum annuum L.). Food Chemistry 124: 1443-1450.

Zheng XL, Tian SP, Xu Y and Li BQ, 2005. Effects of exogenous oxalic acid on ripening and decay
incidence in mango fruit during storage at controlled atmosphere. Journal of Fruit Science 22: 351-355.

Zheng X and Tian S, 2006. Effect of oxalic acid on control of postharvest browning of litchi fruit. Food
chemistry 96: 519-523.



WA s /¥ 0lens TV als / plie mlio sl yiagy 4 i g pie SBye o £l gdesl VY

Preservation the quality of fresh cut persimmon by organic acids and 1-MCP
M Ahmadi Baghi?, J Erfani-Moghadam?*and O Khademi?®

Received: May 14, 2016 Accepted: April 30, 2017

'Former M.Sc. Student, Department of Horticulture, Faculty of Agriculture, llam University, llam, Iran
2Assistant Professor, Department of Horticulture, Faculty of Agriculture, Ilam University, llam, Iran
3Assistant Professor, Department of Horticulture, Faculty of Agriculture, Shahed University, Tehran,
Iran

“Corresponding author: Email: J.erfani@ilam.ac.ir

Abstract

Todays, fruits consumption as fresh-cut has high commercial value. However, the sliced fruit in
postharvest period encounter with enzymatic browning and pathogen attack. In this study, ascorbic
acid (1% for two minutes), oxalic acid (0.5% for two minutes), 1-MCP (1 ul/l for 24 hours),
distilled water (control) treatments and in combination with 1-MCP were used to increase the shelf
life of fresh-cut persimmons. Persimmons sliced were dipped in the treatments for two minutes,
then dried at room temperature and packed in polyethylene container by cellophane cover and were
stored at 4°C. Some qualitative, quantitative and biochemical parameters were measured on 7, 14
and 21 days after storage. Analysis of variance has illustrated that a significant difference exists
among treatments for most of the evaluated parameters. The results showed that, persimmons sliced
treated with 1-MCP, oxalic and ascorbic acids had lower weight loss and lower browning as well as
higher taste and marketability than control fruits. Also, the samples which treated with ascorbic acid
+ 1-MCP and oxalic acid + 1-MCP had higher tissue strength and lower ion leakage as compared to
the control. 1-MCP, oxalic and ascorbic acid treatments significantly led to the decreases of the
juice pH, while the vitamin C was significantly increased comparing to the control sample.
Generally, results showed that, organic acid compounds and 1-MCP reduced destruction of fresh-
cut persimmons during cold chamber, and are suitable treatments for maintenance postharvest
quality of this fruit.
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