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Freshness-keeping effect of 1-Methylcyclopropene on
persmmon fruits stored under roonrtemperature

Sun Linggiang, Li Zhaohu, Wang Qian, Duan Liusheng
(College of Agronomy and Biotechnology , China Agricutural University , Beijing 100094 , China)

Abstract The efects of 1-Methylcyclopropene (1-MCP) at the concentrations of 2.5 x 10~ 7, 5%x10 "and 1 x 10" °L/
L on physiology and quality of persimmon( Diospyros kaki L.)fruits were studied under room temperature (20 ). The
results showed that 1-MCP treatment delayed fruit softening by 7 - 10 d and slowed fruit color change by 7 d. The treat-
ed persimmon fruits had average soluble sugar contents of 5.9 % and 6. 1 % at 14 d-and 21 d-storagerespectively, sig-
nificantly lower than that of the control. Soluble tannin content of the treated persimmon fruits was significantly higher
than that of the control at 14d storage. However, soluble pectin content of the treated persimmon was lower than that of
the control. 1-MCP treatment inhibited POD enzyme activity, but increased SOD enzyme activity. The respiration cli-
macteric of the treated persimmonfruits was delayed and was remarkably decreased by 1-MCP treatment. Ethylene re-
lease also similarly affected by 1-MCP. It was evident that 1-MCP at different concentrations had freshness-keeping ef-
fect of the fruit. The highest effect was obtained at a concentration of 5% 10™ 'L/L. Two mechanisms of competitive in-
hibition of ethylene receptor and ethylene biosynthesis may be involved in freshness-keeping effects of 1-MCP during
persimmon storage.

Key words persimmon; 1-Methylcyclopropene (1-MCP) ; room temperature storage; freshness-keeping effect
(0 2 )

209%M 2]

(Rohm and Haas Company)

: 2005°02725
) ; ) ) , ,Email :duanlsh @cau. edu. cn



3.3%( . I , 4 4 ,
(Smartfresh) , 1- 50 % '3, ,
(I-MCP) 50 % , 2 ’
, , 50 % 1, 100 %
, , 0
31 1- =4a+3b+2c+1d , a,b,c.d
MCP 4 3 2 1
S ,1-M’CP | | |
] [7] )
, (4] 4. [7] :
MCP [475] [5] ; [7] -SOD [8] - POD
, [8]
(61 :  GCT890F ,
, 2m, Porapak 80- 100 , 10
1-MCP , , 1mL :
, 60 150 120
37 35 50 mL/min,
1
1.1 : FID CO,
(Diospyros kaki L .) , GCT890F , 2m,
2003 2004 , 10 Porapak 80- 100 10 ,
, , 1mL : 60
, 2 360 120
3.3%1- (Smartfresh) 45 35 50 mL/min,
(Rohm and Haas Company) ,
2.5x10°7 5x10°7 1x10 °L/L 1.3
, SAS ,
, 3.3% 1- , P=0.05
, 2 mL ,
' ’ 2
24 h; , , 1h, 20 2.1 1-MCP
4 , 60 , 1 ,2003 2004
, 9.4 10.45kg/ cm?,
1.2 ,
714 24 28 28 2.6 2.2 kg/em?,1-
, MCP 7 10d 1-
: MCP , 7 28
10 , GY-1 , , 5.0x10°7 1x10°°L/L

3 1- MCP



54 2005 10
1 1-MCP (20 )
Tablel Changesof persmmon fruit hardness during storage at 20 following 1- MCP treatment  / (kg/ cm?)
/d
p (1- MCP)
0 7 14 21 28
0 9.2+0.4 A 7.7£1.0C 5.7£2.2C 3.8 1.4C 2.6+x0.4C
2.5x10 7 9.6£0.6 A 8.2+0.4B 7.8+1.3B 5.6x3.2B 3.6x1.5B
2003
5.0x10 7 9.5+£0.5A 9.0£0.7A 8.7+x1.0A 6.9+1.8A 4.4+1.8A
1.0x10° 8 9.3+0.6 A 9.1+0.3A 9.1+0.5A 7.9x£1.2A 4.4+1.8A
0 10.6£0.7A 7.0£2.2B 4.3+2.1D 3.0£1.0D 2.2+0.5C
2.5x10° 7 10.4£0.6 A 9.8+2.0A 8.6+x2.7B 7.2+1.2A 4.2+1.2A
2004
5.0x10 7 10. 3£0.6A 9.7+x1.4A 8.8+1.3A 6.1+0.9B 3.3x1.3B
1.0x10°°® 10.5+0.6 A 10.2+2.1A 8.1+x1.9C 6.0x1.0C 3.3+1.3B
(LSD,P=0.05)
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Table 2 Hfectsof 1- MCP on color change of perammon 1- MCP
gored under roomrtemperature(20  , 2004)
/d 2.4 1-MCP
p (1-MCP) :
7 14 21 28
0 3.1A 1.8B 1.3C 0.9B
2.5x10° 7 3.0A 20A 1.7B 1.0AB ,1-MCP
50x1007 3.1A 20A 19A 0.9AB 14 ,1-MCP
1.0%x10°© 3.3A 2.1A 2.0A 1.1A !
( 4
3 1-MCP (20 ) (2004

Table 3 Changesof ©luble sugar content of persmnon during dorage a 20

following 1- MCP treatment (in 2004) %

/d
p (1- MCP)
0 7 14 21 28
0 4.8+0.3A 4.8+0.2 A 6.9+0.3 A 6.9+0.3 A 7.3+0.1A
2.5x10 4.7+0.1A 4.8+0.6 A 6.2+0.6 AB 6.2+0.3B 6.5+0.8 A
5.0x10 7 4.8+0.3A 4.9+0.6 A 6.0+0.7B 6.1+0.2B 6.5+0.9 A
1.0%x10°© 4.7+0.2 A 4.9+0.3A 5.6+0.2B 6.0+0.3B 6.3+0.6 A
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4 1-MCP (20 ) (2004 )
Table 4 Changesdf solube tanin content of persmmon during sorage at 20 following 1- MCP treatment (in 2004) %

/d
p (1- MCP)
0 7 14 21 28
0 0.56 +£0. 06 AB 0.36+£0.07 A 0.31+£0.04B 0.14+0.03D 0.07+0.01B
2.5x10 0.49+0.05B 0.43+0.08 A 0.46+0.05 A 0.36+0.02B 0.28+0.06 A
5.0x10 ’ 0.51+0.04 AB 0.41+0.11 A 0.40+0.07 AB 0.28+0.06 C 0.25+0.06 A
1.0x10°° 0.58+0.06 A 0.49+0.09 A 0.42+0.07 A 0.46+0.04 A 0.33+0.05 A
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Fig.1 Changesof protopectin content (a) and soluble pectin content (b) of pers mmon during
dorage at 20  following 1- MCP treatment (in 2004)
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Fig.2 Changesaf resirarion rate(a) and ethylene rdease(b) of persmmon during
dorage at 20  following 1- MCP treatment (in 2004)
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Fig.3 Changesof POD(a) and SOD(b) enzyme activitiesof pers mmon during storage
at 20  following 1- MCP treatment (in 2004)
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