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Effect of 1-MCP and High pCO. Treatment on the Firmness and
Pectin Changes in Peach(Prunus persica) Fruit During Shelf-life
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ABSTRACT

In order to understand the effects of a single or combined treatments of 1-MCP(1uL/L) and CO2(100%) on the firmness of
melting type peach fruit(cv. Chunjungdo), fruit were harvested at commercial maturity and examined physiological changes
including flesh firmness during 10 days of shelf-life. Firmness loss of fruit was delayed by both single and combined treatments
of 1-MCP and CO,. The treatment of 1-MCP was more effective than CO. treatment but no additive effective on firmness
retention was found in the combined treatment. The upsurge of ethylene evolution occurred 5 days of shelf-life in air treated
control but ethylene evolution gradually increased in fruit treated by 1-MCP and 1-MCP+CO.. The suppression of ethylene
evolution seemed stronger in CO, treatment. The respiration of fruit significantly inhibited up to 10 days except control where
climacteric increase of respiration was found at 10 days of shelf-life. A molecular shift of pectic polymers(an increase of
chelator soluble pectins and decrease of water soluble pectins) was induced by both 1-MCP and CO; treatments. An increase
of water soluble pectins was coincident with firmness loss. The delay of firmness loss seemed to be associated with the
migration of calcium to wall matrix, especially pectins, resulting in the increase of wall bound calcium. The polygalacturonase
activity was significantly reduced by 1-MCP alone 1 day after treatment and increased to similar level of activity 5 days after
treatment compared to other treatment except air treated control whereas pectin methylesterase activity seemed not to be
affected by both 1-MCP and CO. treatments. Thus, the molecular shift of pectic polymers appeared not to be related with
pectin methylesterase. Further study is required to clarify the softening mechanism associated with molecular shift of pectic
polymers and the inter— or intra—cellular movement of calcium ions induced by postharvest treatments of 1-MCP and COx.
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&57-8-2-8-44/d ¥-(ethanol insoluble solid, EIS) A %
g 4. YF IS5 50g0] eSS HFEE 80%7t
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T B¢t refluxingdt Uy A2O% 243|3 miracloth
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80% ethanol, 500mL 100% acetone®. % #10] ZTAl= &
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HE FZ: EIS 100mgE 10ml 0|23 Deionized water,
DIF)E 7Feto] 4X7FERE Ad2ellA Rt =
2(15,000xg 15)8F th 4 dls Kol 87 H¥l(water
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(pH 6.5, 50mM CDTA Et‘ﬂ) 10mLE 7Fsto] 4A13bE<t
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Fig. 1. Effect of a single treatment of 1-MCP(1xL/L) and
COx(100%) or combined treatment on the flesh
firmness during 10 days of shelf-life at 10T in
‘Chunjungdo’ peach fruit.
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Fig. 2. Effect of a single treatment of 1-MCP(1xL/L) and

CO2(100%) or combined treatment on the ethylene
evolution during 10 days of shelf—life at 10C in
‘Chunjungdo’ peach fruit.
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01]%-{ FEAS HaskA] ko 1-MCPRELF U

1 @l S At st 2 AT 7&%3} +
. B3 1-MCP AH2lE ACC F42 JASHH] &

A"E COE= ACC F4& AR o5 odaygt
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g. 3. Effect of a single treatment of 1—-MCP(1xL/L) and

CO2(100%) or combined treatment on the respiration

during 10 days of shelf—life at 10C in ‘Chunjungdo’

peach fruit.
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Ugelddllel vkgatar 7] Wit 7FsAdel stk &HE
ol A= AFel 28 1-MCPE ACC synthase &7 ¢
A7} FER8HA k7] W Eol(Cin 5, 2006) A ZI7F A
A Ao AY A 019E 7T wiAE 5 Gtk 7 A
ToA CO, Al g iAol 1-MCPRT} &3}
2013101t 1-MCP+CO, H§A o] mE 714 avb=
HEE A ok
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=7 e 352 im 10del §243] S71st9le
u 7]ER] Aol B we FEOE fAH &
e @dol Ay 1097k AA= AUTKFig. 3). Seo &
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A Byun 5(2003)> “d<3 tEo] WSP7F S7tebH <l
sp7b e 2AFOA SRl Arkal skGith ATt
Al 2T WSPE A & A5Tt AEgE FTste]
A & 10900= Fgddel nlsto] 90% ol 571kl
‘:}(Table 1. 7284 1-MCP ¥ 1-MCP+CO, &3] 9]
3%, Al 19 2T 14~28% G741 4.59~9.20 ug/
mg - EISOI$ 1 CO, ©5*2]+ 18.07 ug/mg - EISE T
Z79 57% ol AE 1095l tiz7me] Axt
Oﬂ Eskqleh J‘PH*J Z9El Z WSP7} A et HlE
S gxTeMe FEEY 41%, Al F 1029 63% =
?Q 1% o557 H F 4 ANES WAl AR T CSP
= 24-27% ol EJJr 3tk 1-MCP Y429 7
WSP= A 19l 22%, 58 15%, 10€1% 36%°l
Bsigith co, Ao A= A F 5Y7HA] 27-28%
FEOl AN A = 1096l 38%E F7HHith
I-MCP+CO, H&A 2= Al 597H4] v Agle] H]
afo] iAo ® vol 12%0]sto]flom A 109l
36% 2 U272 A9 g2 Hasel gAlet 507 =
7¥skqitt. Est Helo] BAIGle] 7HAHE FoFo] St
ed T8 Q9 WSPolA 7191E Zloln W3 E-e
Z&A A 7 A% 1-MCP9 CO, A= frAkst
AT Yang 5(2006 ab)> Agx7e] w ol HAw
A AgelA A8 71ke] AoASE A 249

Table 1. Effect of a single treatment of 1-MCP and 100%
CO, or combined treatment on the pectins during
10 days of shelf—life at 10°C in ‘Chunjungdo’ peach.

Days Treatments WSP CSP SCp
0 - 28.37 26.03 14.85
1 Control 31.74 a° 14.16 ¢ 5.81

1-MCP 9.20 ¢ 16.04 ¢ 16.69
CO2 18.07 b 3193 b 15.75

o o O

1-MCP + CO> 459 d 36.29 a 19.75 a
5 Control 3402 a 15.07 b 13.68 ¢
1-MCP 9.56 ¢ 37.14 a 16.67 b
CO, 20.70 b 3558 a 17.44 ab
1-MCP + CO; 738 ¢ 36.69 a 18.51 a
10 Control 54.14 a 21.89 b 997 b
1-MCP 2570 b 34.05 a 1243 a
CO, 2717 b 3524 a 932 b

I-MCP+CO, 2583 b 3295 a 13.71 a
ANOVA
Days(A) *Hk *okok ok
Treatments(B) *kk *okok ko
(A) X(B) sokok ek -

* Different letters within columns of same day mean significant
difference(p<0.05).
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WASto] EApeFo] #hob
7F AT S3ick
s i/\}o}ﬂ Aot
A s = 7P 2 HskE Hole Y 84 o
Z(Table 1) Z% Asle} &4 &74] B o5t Fig.
). #5o] A= £ WSP 13—*%] * T
t} =31(Karakurt 5, 2000) EHX]X] & FollA ogd
A= 5E EoAA F ool WSPE VM7
Z(Murayama &, 2009) Hzol A Astel wSp W3t
= dAet ddo] glom Ast FAolA WSp A& gl <of
Azl m2s Zlow A7tk @7]9] A 1sk
CO; Al M BEs S/ Hae] WSPE #a
Al713 ¥l CSPE F7HA71= Axprh 3 vh gla
Al A 2 B SRRl 8o (Hwang, VI
wEAbR) A 7353} Aol AA w x4 Wi}
o] ol A ow ekt 2 OHOM 1-MCP tH=3]

= <7kl o Ccsp

19 o

= Zo)elA AT CO, 11?401]*1“ EIES ?LEE} Ccsp
ghgo] =9kt SSPE WSP @ CSPe H|Elo] W3
A3 AAHR] FEE i)

4. Polygalacturonase 2! pectin methyesterase &+

o] EEAE Haolel a8 932wl Yt of
gl A afs 2AE A9 (Hayama &, 2006)°4 ¢
gl A d3ks FHska FAOl PG 84S T
7148k PME /30l Q&S T4 dskria sto] sl
gk PGEl oS Axaoith & ATelA PG A
I-MCP A 1ol o Aol vlate] A A=)
O} e AglelMs dde A &kt 2y A
2] 5¥e t272] PG 492 A SUFER oY v A
glofA = wstglo]l YA 10974 415 ATKFig. 4).

Murayama “5(2009)<> non-melting® Hzole] of&d

Sw ot melting@ % FAFSHA Ash7t wepx] 1 AE 7}
*‘:'oﬂﬂ s g o dlo] glow s A|AF =
Jo] oA A] Fom oddl Mz o] A= b
PpPG29} PpPME27} #Hofstthar &kQitt Esh 1-MCP
PG &4 fPopet AE 7HRs e 914714 W(Jeong
, 2002) PME&= 1-MCP9] 35 w7 ¢oh=TkHayama

2006). HHdo] CO, A2l PGl et Jao] Fls)
Xl Akom 1-MCP+CO, HEFA T A 1-MCP W53
of nlste] PG E4do] JaFS AA okt olzlo] e
Aget CO0l FFAIAT WEahA] itk PGSl
PMES] €738 Al 7t d7st A3 HolA| gkgron
PME®] thgt 1-MCPA 2] 2] e T3l ekatti(Fig. 5).

Hayama 5(2006) o€ @427} PME &40 Fd2
FA =vhal o] PME d4E olgdl Ay v 24

om ol r1r e JN —i
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Fig. 4. Effect of a single treatment of 1-MCP and 100%

CO2 or combined treatment on polygalacturonase

activity during 10 days of shelf-life at 10C in

‘Chunjungdo’ peach fruit.
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Fig. 5. Effect of a single treatment of 1-MCP and 100%

CO, or combined treatment on pectinmethyl esterase

activity during 10 days of shelf-life at 10C in

‘Chunjungdo’ peach fruit.
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Table 2. Effect of a single treatment of 1-MCP and 100%
CO, or combined treatment on calcium contents
during 10 days of 10C in ‘Chunjungdo’ peach.

Days Treatments Calcium(/£g/100mg - EIS)
0 - 1.6
1 Control 14 ¢
1-MCP 1.8 a
CO, 16 b
1-MCP + CO; 1.7 ab
5 Control 1.5d
1-MCP 1.7 ¢
CO, 1.6 b
I-MCP + CO; 23 a
10 Control 13 ¢
1-MCP 15b
CO, 1.7 a
1-MCP + CO; 19 a
ANOVA
Days(A) NS
Treatment(B) HkE
AXB NS

z

Different letters within columns of same day mean significant
difference (p<0.05).
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Fig. 6. Effect of a single treatment of 1-MCP(1 zL/L) and

CO*(100%) or combined treatment on soluble solid
and acidity contents during 10 days of shelf—life at
10C in ‘Chunjungdo’ peach fruit.
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