1-MCP

1,2,4 1 1 1,4 3,4
(1. s 110866;2. s ,
121013;3. s 121001 ;4. s
110866)
. 1-MCP :
, . 1-MCP 1-MCP .
N , 1-MCP 1-
MCP . 1-MCP , 1-MCP
: 1-MCP ; ;
. TS 255.1 :A :1673—1689(2013) 12—1233—11

Advances on Application of 1-Methylcyclopropene for
Postharvest Storage of Mango Fruit

FENG Xu—-qiao'**, SUN Hai—juan', HE Xiao—hui', XU Fang—xu"*, HUANG Xiao—jie**
(1. College of Food Science,Shenyang Agricultural University,Shenyang 110866, China;2. Food Science Research
Institute of Bohai University, Food Safety Key Lab of Liaoning Province,Jinzhou 121013, China;3. College of Food
Science and Engineering, Liaoneng Medical University,Jinzhou 121001, China;4. Liaoning Province Society of Food

Quality and Safety ,Shenyang 110866 ,China)

Abstract: Mango is a typical climacteric fruit that is very sensitive to ethylene. 1 -MCP (1-
methylcyclopene) is a new ethylene action inhibitor,which can occupy ethylene receptor
irreversibly ,and then blocks the normal combination of ethylene to combine on the receptor,inhibits
a series of physiological and biochemical reactions associated with fruit ripening,thus delays fruit
senescence and maintains fruit quality during postharvest storage. This review focuses on the
mechanism and effect of 1-MCP on postharvest ripening of mango fruit,including biochemical and
physiological indices such as respiration rate,ethylene production output,fruit quality and
physiological disorders etc. At the same time,application of 1-MCP structural analogues and 1-

MCP in combination with other preservation methods are also introduced. The foreground in
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application of 1-MCP is prospected to provide references for the application and research of 1-MCP

on mango postharvest handling and storage.

Keywords: 1-MCP,mango, postharvest quality

(Mangifera indica L.)

(Anacardiaceae) (Mangifera) s
’ o \ A\\B .C Se .
Ca.P K ,
:‘ ”l”o , , )
2] ,
20 90 O , 2,5-NBD
(2,5 -norbomadiene, 2,5- );3,3-DMCP
(3,3 —dimethyleyclopropene, 3,3- )
ADCP (Dizocyclopentadiene, );CP
(Cyclopropene, ) 1 -MCP (1 -
methylcyclopropene , 1- )
B4 o s
1-MCP ., 1-MCP .
191 ,
ol . 1-MCP
. 2000
,1-MCP ,
(-4
1-MCP
, 1-MCP
) , 1-MCP
[T
1-MCP o1

( D,
; 54,
N , 10 C, 0
Sisler  Serek™ ,1-MCP
CH,
1 1-MCP
Fig. 1 Formula of 1-MCP
) N N H;]O
, SAM
SAM (S-adenosylmethionine,S—
),SAM ACS (ACC synthase,ACC
) ACC (1-aminocyclopropane—1-
carboxylic—acid, 1- -1- ), ACC
ACO (ACC oxidase,ACC )
e 2). ,
(ETR1,ETR2 (ETR :Ethylene response ,
); EIN4 (EIN : Ethylene insensitive ,
);ERSI  ERS2 (ERS:Ethylene response
sensor, ))
CTR1(CTR : Constitutive iriple response
)
, CTRI EIN2
EIN5 s EIN3  EILI (EIL.EIN3-
like , 3 )
, ERFI(ERF:Ethylene
response factor, ) ,

@  Journal of Food Science and Biotechnology Vol.32 No.12 2013



, : 1-MCP
[17]O 3 ,
llS]o 5 ’
N ETRI1 .ETR2 EIN4 ERSI  ERS2!"™
- N
A
Responses
Yang Cycle =
SAM New protein(enzyme) 2&%
E ACS J Polyribosome N
iy
N ACC CTR1
ETR2
aco sl LI IR
CH, PRSI —s CTRI—| o — ﬁ
ERS2 EIN3 EIL1 ERF1
EIN4
LInfE e
N 4
2 [16-17]
Fig. 2 Ethylene biosynthesis and signal transduction pathway
1-MCP , 19,2718
, 3 Sisler  Serek®®” 1- o
MCP o s
Inactive Inactive Active
’ ’ 12 2 13 L2
[ L |53
’ 1) Ll—]\l/[ —I3+E+L5 —— Ll_—‘,M_ ------ LS—— Ll—]\l/[-' ----- L5+E
5 ’ 14 E ] a4 14
5 el o 1-MCP Inactive Inactive
, 1-MCP LI2 12 13
, 1-MCP 2) 1M —L3HI-MCPeLs — LI—M% L5
i . 1- 14 I-MCP
MCP 2 ’ M: ;Ll—Ls : ;E :
10 ’ , 1-MCP 3 Sisler Serek 1-MCP
s . Jiang = I [
MCP , [I-MCP Fig. 3 Proposed combining model of ethylene and 1-MCP
, 1-MCP on ethylene receptor by Sisler and Serek
) [24-26] 1-MCP ,
. 1-MCP 1-MCP s 1-
, MCP 5
o 1-MCP , 1-MCP
, s 1-MCP
; (30 d), ,

2013 32 12 ®



FENG Xu-qgiao,et al: Advances on Application of 1-Methylcyclopropene
for Postharvest Storage of Mango Fruit

Review

>

[30]
b

MCP

’

1-MCP ,

1-MCP ,

[29]

o o

1-MCP

B31]
o

1-MCP

1-MCP

s

1-MCP N N
o ,1-MCP
Ol 1-MCP
) ,1-MCP
2.1
Zn .Cu 21 1-MCP
, 1-MCP
.33 ,1-MCP
B34 ,1-MCP
“ 1 ” 12 h

Journal of Food Science and Biotechnology

(20d ), 10 d,
) Bs] o«
7 s 1-MCP 0~18 h
1-MCP
3d 4d, 12 h . 1-MCP
]_ “ ” “ ”
[14]
,1-MCP 12 h “ ”
2d,
2 1-MCP (24 h)
(p<0.05), ,1-MCP 12~24 h
; 1-MCP
o R 20h
1 pl/L 1-MCP 3d, 5 /L
50 pI/L 1-MCP 6d,
[37]0
2.2
s B8 Mitcham
McDocald™ PG (
N )
. 1-MCP
1-MCP .
1401 1-MCP

Vol.32 No.12 2013



, . 1-MCP
, , 1-MCP ,
1-MCP 1-MCP 1-MCP
(p<0.01), o o
1-MCP , ,5 pl/L 1-MCP
25 wg/kg ,10 wg/kg ,50 g/
kg o 1 pl/L - 50 pl/L 1-MCP ,
, 1-MCP B34
, ,1-MCP
, , 1-MCP
. [41] ,
(100 nl/L,1.5 50 pl/L)1-MCP e
“ 7 , , 2.3
,1-MCP 1-MCP
1-MCP 50 pl/L o 43 ,1-MCP
, PG POD( ) ,
o , ,1-MCP o 1-MCP
) 1 o
1 1-MCP
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