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Effect of 1-Octylcyclopropene,as an Ethylene Action Inhibitor and Compared
with 1-MCP,on Storage Quality of “Guifei” Mango Fruits in Cold Storage

FENG Xu—qiao'*?*, SUN Hai—juan', XU Fang—xu'?, HE Xiao—hui', CHENG Lei'
(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. Liaoning Province Society of Food Quality and Safety ,Shenyang 110866, China)

Abstract: Effect of 1-octylcclopropene (1-OCP) concentrations at room temperature for 20 h on
the storage quality of post—harvest ‘Guifei’ mangoes (Mangifera indica L..) was investigated with
comparison of the treatment with same concentrations of 1-MCP ,a reported effective ethylene action
inhibitor. Fruits were fumigated with 1 wl/L,5 pwl/L or 50 pwl/L 1-OCP or 1-MCP and then stored
at low temperature (4+1 “C,RH85%-90% ) with every 3 fruits packed in a 0.02mm thick PE bag
(240 mmx190 mm) for ripening evaluation. Quality changes and relevant physiological responses

were measured every 3 days during fruit storage. The results show that treatments with 50 pl/L 1-
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OCP or 5 pL/L. 1-MCP significantly delayed the appearance of respiratory rate peak,fruit softening
and decrease in titratable acid,postponed fruit weight—loss and increase in soluble solids content,
inhibited PPO (polyphenol oxidase) and POD ( peroxidase ) activity and MDA accumulation.
Keywords: mango,cold storage, 1-OCP, 1-MCP

(Mangifera indica L.) , 1-MCP
) A ) o ,1-0CP  1-
B,.B, C N MCP N el i
Ca.P K. Se
7 1-0CP
1-0CP
m 1-MCP 1-MCP
2] ,
1-MCP
1-MCP
msy 1-MCP
) [19]0
B R , 1-MCP
[2010
1-MCP (1-methylcyclopropene, 1 - )
Bl \ , o , , 6~7 d
[6]
,1-MCP , . 1-MCP  1-0CP
-8l 1-MCP oo )
2 [13] “ ” s 1-MCP
o 1-MCP , , 1-0CP
1-MCP
11l Feng 1M 1-ECP(1-
ethyleyclopropene, 1 - ) 1-PCP (1- o
propyleycloprpene , 1- )
et v o |AERRARTERARERARHRRI
MCP 8 , 1.1
8 1-MCP 1-MCP
o ol ,1- ( 3.4% ), 1-0CP Al
MCP  1-PentCP (1-pentylcyclopropene, 1- Dulayymi™4 ,
) ) ( 30%, )
0.5 mL , -80 C
. 1-0CP 8 CXH-3010D O CO,

2013 32 5 ®



FENG Xu —qgiao,et al: Effect of 1-Octylcyclopropene,as an Ethylene Action
Inhibitor and Compared with 1 -MCP,on Storage
Quality of “Guifei” Mango Fruits in Cold Storage

Research Article

;:CR-21G
;RE-52AA
;SHP-2500
:GY-1
;AP-01P
; UV-2000

;FA2004
HH-4

1.2

0.5 cm

7 36
(50 ecm x 50 cm x 50 c¢m)
1)1-MCP 1-MCP
3 . 1-MCP
1,5,50 pnL/L,
2)1-0CP 1-OCP
3 , 1-0CP
1,5,50 nl/L,
3) ,
(20+1) C 20 h
0.02 mm PE (
) (4+1) °C,RH 85%~
90%
1.3
1.3.1 "R E &R T
CO, .
132 &R EFan < (mo)
(my)

CXH-3010D

=[ (mg—m,)/mg|x100%
133 TTEBE R T WYT-1 (
) o
1.3.4 B E&mE (FT-
327, Fruit TestTM ) ( )
3

135 THZT®mE2ENZ >

1.3.6 PPO &t €  PPO (polyphenol oxidase,EC
1.10.3.2, ) , 4

13.7 POD & H & @ &  POD (peroxidase,EC

1.11.1.7, ) , [25]
1.3.8 MDAO 22 89 2 MDA (malondialdehyde,
) , [26]
14
Excel s SPSS
“one—way ANOVA” - p<0.05
,p<0.01
AENANRRICRURTRRRIIE
2.1 1-0CP
6 O , ’ 1-
oCP 1-MCP
, ( 1)o 5pl/L
1-0CP 1 pl/L 1-MCP 9

3d. 1 pl/L 50 wL/L 1-OCP
5w/ 50 pL/L 1-MCP
12
6d.

2.2 1-0CP

23%,
o 2
1-0CP
1-0CP ,5 pl/L 50 pl/L 1-MCP

1 pl/L 1-MCP

®  Journal of Food Science and Biotechnology Vol.32 No.5 2013



5 pL/L 1-MCP o 2.3 1-0CP
35
Zaf , s 3
£27r , ,1-OCP  1-MCP
5-023 o ,
19}
= i ,
=l —=— |-0CP,1pl/L
s 11+ —— [-OCP,5ul/L o
—e— 1-0CP_50uL/L
Y% 9 1 1 1’ ,5 wl/L 50 pl/L1-MCP
e Il /d 1-
(@)1-0CPAbTE ’ ’
sy MCP .
=3t ,50 wL/L 1-OCP
£3p
B 19|
= —— RAb < 12071
= 15f —=— 1-MCP,1p1/L. = :f&%l WL
o N S ok ot
; . . o . ”ﬂ_*“( —e—1-OCP,50 pL/L
3 6 9 T S loof
T [ /d B
(b)1-MCP4 90|
pes
1 1-0CP = )

Fig. 1 Effect of treatment with 1 -OCP on respiration

T3S i /d
intensity of mango fruit (a)1-OCPAb 3
251 < 120 [ o nm
= A AbER & —=— 1-MCP,1 pL/L
2.0F ®1-OCP,1 uL/L & 110 F | \MCP,5 pL/L
= [-OCP,5 pL/L i) —e—1-MCP,50 pL/L
. | = 1-OCP,50 pL/L HE
& 1.5 100}
il S
ﬂ 1.0 g 90 L
0.5 %ﬂ %0 .
’ 0 3 6 9 12 15 18
00 3 8 13 18 g [a)/d
e (b)1-MCP4b#
(a)1-OCPAbH 3 1-0CP
257 Fig. 3 Effect of treatment with 1-OCP on SSC content of
m R AbFR
20 F ®I1-MCP,1 pL/L mango fruit
= [-MCP,5 uL/L
i = 1-MCP.50 uL/L 24 1-0Cp
S 15F
Z1or ) ’
0.5 ’ ’
’ [28]0 4 ’
3 8 13 18
s s [/l ’
(b)1-MCP4L 2 , ,
2 1-OCP 50 pl/L 1-OCP  1-MCP , 1 pl/L
Fig. 2 Effect of treatment with 1-OCP on weight —loss 1-0CP 5 pl/L 1-MCP
rate of mango fruit 5

2013 32 5 ®

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



FENG Xu —qgiao,et al: Effect of 1-Octylcyclopropene,as an Ethylene Action
Inhibitor and Compared with 1 -MCP,on Storage
Quality of “Guifei” Mango Fruits in Cold Storage

Research Article

15
_12F
E
S
2ot
@ —— R hbym
= —=— 1-OCP,1 pL/L
6  ——1-OCP,5 uL/L
—e—1-OCP,50 uL/L
3 . . . .
0 6 12 18
s i)/l
(a)1-OCPAb3R
151
12t
E
S
<or
! —— KA
= —=— ]-MCP,1 pL/L
6  —+—1-MCP,5 uL/L
—— 1-MCP,50 uL/L
3 . . . .
0 6 12 18
T g st ]/l

(b)1-MCPAb B

4 1-0OCP
Fig. 4 Effect of treatment with 1 -OCP on firmness of

mango fruit

2.5 1-OCP
o 5 ,
(p<0.05), 1-0CP
. 1-MCP
,50 wI/L 1-MCP
2.6 1-OCP PPO
1-0CP PPO
1-MCP ,
( 6)., 5pL/L 1-0CP 1 pl/L
1-MCP PPO 12
, 3d, 1 pL/L
50 pl/L 1-OCP PPO
15 , 5upl/L 50 pL/L 1-MCP
, PPO 6 d.
PPO ,

,50 pl/L 1-MCP
PPO ,

120 1
8
= 1.00 |
§
1= 0.80
=

£

060 [ —— ARALHH
M —=—1-OCP,1 pL/L
i= 040 | —+ 1-OCP5 pL/L

= —+—1-OCP,50 pL/L
020 0 6 12 18
g 5

(2)1-OCPALFT

B0.60 F —— e4bm
H —=—|-MCP,1 uL/L
E 040  —+— 1-MCP,5 uL/L

= —e— [-MCP,50 pL/L
0.20 . . . !
0 6 12 18
i [/l
(b)1-MCP/ibH!
5 1-0CP

Fig. 5 Effect of treatment with 1-OCP on titratable acid

content of mango fruit

? 049

—— RALIH
: —=—1-OCP,1 uL/L
05g |+ 1-OCP.S uL/L
50 —e—1-OCP,50 uL/
=
-
<027 F
S
S
#H0.16
ot
o
[
= 0.05 '
0 3 6 9 12 15 18
EREHR []/d
(a)1-OCPALFR
=049
= —— R AL
8 —=— |-MCP,1 uL/L

038 L —— 1-MCP:5 uL/L

s —o— 1-MCP.50 pL/L
i
Soart
S
S
S 016
=
£ 005 ;
o 3 6 9 12 15 18
IF B 8 /d
(b)1-MCP/: 51
6 1-0OCP PPO

Fig.6 Effect of treatment with 1-OCP on PPO activity of

mango fruit

@®  Journal of Food Science and Biotechnology Vol.32 No.5 2013



2.7 1-OCP POD o ,1 pl/L 1-0CP  1-MCP
POD 7 , MDA
. 5 WI/L ,5 pl/L 1-0CP  1-MCP
1-OCP 1 pl/L 1-MCP MDA , S pL/L1I-0CP 5 pL/L 1-
POD 12 , 5 pl/L 1-0CP MCP
| wl/L 1-MCP e
(p<0.05), 1-0CP  1- o e kb
221 —=—1-OCP,1 uL/L
MCP 15 POD : s e 1.OCPS WL
5 wl/L 1-0CP 1 pl/L 1-MCP 3 Sep oo
d. POD Cup
)
9 E 0.6 -
I, , POD ol -
0 3 6 9 12 15 18
IF A TRl /d
(a)1-OCP4bF
_ 26
ZO4 L um _ e kT
= —=— 1-OCP, 1 pL/L 221f e LMCPILL
§° 038 1 itgg;go”ﬁﬁm g 6l +1—MCP:50ppL/L
b ]
<028 &l
3 g
= = L
E 0.18 0.6
i
2 0.1
S 008 . . . . . 0 3 6 9 12 15 18
0 3 6 9 1 15 18 R
TE S 1) /d (b)1-MCP4LHE
(a)1-OCPAEFR
8 1-0CP MDA

048 1 Fig. 8 Effect of treatment with 1-OCP on MDA content

of mango fruit

—— AU

—=—1-MCP,1 yL/L
0.38 | —h— I-MCP,S ML/L
—e— 1-OCP,50 pL/L

PODIFE/(0.01 AA470/(g + min))

0.28
0.18 | '
o 1-MCP 1-0CP 1.8
0.08 : : : : : : :
0 3 6 9 12 15 18
DS [l /el
(b)1-MCPAL 34 , 1-OCP  1-MCP
7 1-0OCP POD
Fig. 7 Effect of treatment with 1-OCP on POD activity of ’
mango fruit o ,1-0CP  1-MCP
28 1-OCP MDA
MDA
EUR ] - ,PPO  POD
OCP MDA 1-MCP o ,POD
PPO

2013 32 5 465}



FENG Xu —qgiao,et al: Effect of 1-Octylcyclopropene,as an Ethylene Action )
Inhibitor and Compared with 1 —MCP,on Storage Research Article
Quality of “Guifei” Mango Fruits in Cold Storage

R AR

, MDA
Gl ,1-OCP  1-MCP , ,
PPO( 6) POD( 7) 1-MCP  1-0CP
, , , 50 WI/L1-OCP 5 pl/L 1-
MDA (8, MCP ©o
: .5 pl/L 1-MCP
o 50 pI/L 1-OCP . 1-0CP
o ’ I—MCP’ o i
, 1-MCP .1-PentCP  1-0OCP
B2 , , .3
6 ,1-MCP ,1-PentCP  1-OCP
B3l B4 3] ) i ,Feng
R ((4+1) °C,RH 85%~ [14,36] 1-MCP . 1-ECP  1-PCP
90%) , ,
, 1-MCP  1-OCP ,
, , ,50 pL/L 1-0CP
, 5 pL/L 1-MCP N
o , 1-MCP  1-0CP
[1] , . . ,2003,23(2) :53-59.

ZHANG Zhen-wen ,HUANG Mian—jia. Research progress on postharvest physiology and storage of mango fruits|J]. Chinese
Journal of Tropical Agriculture,2003,23(2):53-59. (in Chinese)

[2] ; s 1- R 1. ,2011,3(7)::
363-367.
GE Xia,TIAN Shi-long, HUANG Zheng,et al. Effect of nana—fruit wax coating with 1-methylcyclopropene on keeping fresh of
mango fruits|J]. Science and Technology of Food Industry,2011,3(7):363-367. (in Chinese)

[3] , , , . 1-MCP MA [J]. ,2009,46(3) :605-609.
LI Xue-wen, WANG Jing, PANG Huan—ming,et al. Effect of 1-MCP and MA storage on postharvest quality of fragrant pear fruit
[J]. Xinjiang Agricultural Sciences,2009,46(3):605-609. (in Chinese)

[4] , , , . [J]- ,2009,30(12) :342-349.
HUO Feng—yan,XIA Ning, WEI Bao—yao,et al. Study on scutellaria baicalensis georgi extract on the storage and preservation of
mango fruit[J]. Science and Technology of Food Industry,2009,30(12) :342-349. (in Chinese)

[5 ] Sisler E C,Serek M. Inhibitors of ethylene responses in plants at the receptor level :recent development[J]. Physiol Plant,
1997,100:577-582.

[6] Jiang Y M,Joyce D C,Macnish A J. Response of banana fruit to treatment with 1-methylcyclopropene[]]. Plant Grow Regul,

@  Journal of Food Science and Biotechnology Vol.32 No.5 2013



1999,28.77-82.

[ 7] Serek M,Sisler E C. Novel gaseous ethylene binding inhibitor prevents ethylene effects in potted flowering plants[J]. Amer Soc
Hort Sci, 1994,119(6) : 1230-1233.

[ 8 ] Porat R, Weiss B, Cohen L, et al. Effects of ethylene and 1-methylcyclopropene on the postharvest quality of ‘Shamouti’ oranges
[J]. Postharvest Biol Technol, 1999,15.155-163.

[9] , . 1-MCP [J]. ,2006,22(9) :270-272.
ZHANG Ming —jing,JIANG Wei —bo. Effects of 1 -MCP on the postharvest physiology and quality of banana fruits [J].
Transactions of the CSAE ,2006,22(9):270-272. (in Chinese)

[10] Fan X, Mattheis J. Impact of 1-methylcyclopropene and methyl jasmonate on apple volatile production[]]. Agric. Food Chem,
1999,47.2847-2853.

[11] Gamrasni D,Ben—Arie R,Goldway M. 1-Methylcyclopropene (1-MCP) application to Spadona pears at different stages of
ripening to maximize fruit quality after storage[J]. Postharvest Biol. Technol,2010,58:104-112.

[12] , , . 1-MCP ¢ ’ [J]. ,2011(6):185-187.

LI Teng—fei,HUANG Sen,ZHANG Ji—shu. Post—physiology and storage quality of kiwifruit ‘Yate’ affected by 1-MCP[]].
Northern Horticulture ,2011(6):185-187. (In Chinese)

[13] SU H,Gubler W D. Effect of 1-methylcyclopropene (1-MCP) on reducing postharvest decay in tomatoes (Solanum lycopersicum
L.)[J]. Postharvest Biol Technol ,2012,64:133-137.

[14] Feng X,Apelbaum A,Sisler E C,et al. Control of ethylene activity in various plant systems by structural analogues of 1-—
methylcyclopropene|J]. Plant Grow Regul,2004,42:29-38.

[15] Apelbaum A ,Sisler E C,Feng X, et al. Assessment of the potency of 1-substituted cyclopropenes to counteract ethylene—induced
processes in plant[]J]. Plant Grow Regul ,2008,36(55):101-113.

[16] , , , . [7. ,2012,28(6):
269-273.

CHENG Shun—chang, LENG Jun—ying, REN Xiao-lin,et al. Effect of different 1-substituted cyclopropenes as ethylene inhibitors
on postharvest physiology of apple stored at ambient temperature[]J]. Transactions of the Chinese Society of Agricultural
Engineering,2012,28(6):269-273. (in Chinese)

[17] , s , . 1-MCP [J]. ,2012,38(1):195-
198.

FU Lin,CHENG Shun-chang, WEI Bao—dong,et al. Effects of 1-MCP and its structural analogues treatment on post—harvest
storage of tomato[J]. Food and Fermentation Industries,2012,38(1):195-198. (in Chinese)

[18] Sisler E C,Serek M. Inhibitor of ethylene response in plants at the receptor level recentent development|[]J]. Physiol Plant,
1997,100.:577-582.

[19] , 1= [J]. ,2004,30(3) : 132-136.

CHEN Ming,CHEN Jin —yin. Application of 1 -MCP for storage and preservation of fruits [J]. Food and Fermentation
Industries,2004,30(3) : 132-136. (in Chinese)

[20] Macnish A J,Joyce D C,Hofman P J,et al. 1-methylcyclopropene treatment efficacy in preventing ethylene perception in banana
fruit and grevillea and waxflower flowers|J]. Aus J Expl Agric,2000,40:471-481.

[21] Al Dulayymi J R,Baird M S,Simpson M J,et al. Structure based interference with insect behaviour—cyclopropenes analogues of
pheromones containing Z—Alkenes|J]. Tetrahedron Lett, 1996,52:12509-12520.

[22] Al Dulayymi A R,Al Dulayymi J R,Baird M S, et al. Simple four and five carbon cyclopropane and cyclopropene synthetic
intermediates|J]. Russ J Org Chem,1997,33.798-816.

[23] . [M]. ,1998.

[24] , . [M]. : ,2007:101-105.
[25] , . [M]. . ,1990.37-39.

[26] . [M]. . ,2005 : 164-167.

[27] Li J,Fan L,Ding S, et al. Nutritional composition of five cultivars of Chinese jujube[]]. Food Chem,2007,103(2) :454-460.

2013 32 5 167}



FENG Xu —qiao,et al: Effect of 1-Octylcyclopropene,as an Ethylene Action )
Inhibitor and Compared with 1 —MCP,on Storage Research Article
Quality of “Guifei” Mango Fruits in Cold Storage

[28] , . : [M]. : ,2001 :44-45.

[29] Zheng X,Ye L,Jiang T,et al. Limiting the deterioration of mango fruit during storage at room temperature by oxalate treatment
[J]. Food Chem,2012,130.279-285.

[30] , . 1-MCP [J]. ,2011(6):39-41.

XUE Chang-sen,SUN Wei. Effect of 1-MCP treatment on fresh—keeping of hoeny peach[]]. Food Industry,2011 (6):39-41.
(in Chinese)

[31] Kobiler I,Shalom Y ,Roth I,et al. Effect of 2,4—dichlorophenoxyacetic acid on the incidence of side and stem end rots in mango
fruits|J]. Postharvest Biol Technol,2001,23.23-32.

[32] , , , . [J]. ,2010,35(1) :72-80.

WANG Yan-ying, HU Wen-zhong, LIU Cheng—hui, et al. Progress of research on chilling injury of fruit and vegetable during low
temperature storage|J|. Food Science and Technology ,2010,35(1):72-80. (in Chinese)

[33] ; ; . [J]- ,2008,24(3) :401-404.

GONG De —qiang,MA Wei —~hong, WANG Song —biao,et al. Effects of low temperature on quality and membrane —lipid
peroxidation in mango fruit[J]. Chinese Agricultural Science Bulletin,2008,24(3):401-404. (in Chinese)

[34] , , , . 1-MCP [J]. ,2007,20(1) :35-39.
SUN Ling —qiang,LI Zhao -hu, WANG Qian,et al. Quality effect of 1 —methylcyclopropene on Kiwifruit stored under low
temperature and its physiological property[J]. Southwest China Journal of Agricultural Sciences,2007,20(1):35-39. (in
Chinese)

[35] , , , .1-MCP [J]. ,2012,33(7) : 180-184.

WANG Bin,ZHEN Wei,HE Xu—xiao,et al. Effect of 1-MCP on quality of pitaya fruits under cold storage[J]. Food Research
and Development,2012,33(7):180-184. (In Chinese)

[36] Feng X, Apelbaum A ,Sisler E C,et al. Control of ethylene responses in avacado fruit with 1-methylcyclopropene|J]. Postharvest
Biol Technol,2000,20;143-150.

( IE 2013 (CSAE 2013)

) N ) ”

: 2013-08-18 : 2013-08-20

: 2013-05-15
g : 010-65929450
: 010-65929450 E-MAIL: hqcsae@agri.gov.cn
41
100125 : http://www.csae.org.cn/news_look.asp?typecode=0601&1d=2229

N e w e
=
=
-

@®  Journal of Food Science and Biotechnology Vol.32 No.5 2013



