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Quality Characteristics, Carbon Dioxide, and Ethylene Production of Asparagus
(Asparagus officinalis L.) Treated with 1-Methylcyclopropene and
2-Chloroethylphosphonic Acid during Storage

Jung-Soo Lee

National Institute of Horticultural & Herbal Science, Rural Development Administration, Wanju 565-852, Korea

Abstract: Asparagus (Asparagus officinalis L.) needs proper post-harvest treatment to prolong its storage life. This study investigated
the effect of 1-methylcyclopropene (1-MCP) on the quality and storage life of asparagus. Fresh-harvested asparagus was treated
with 1-MCP (1 mg-L'l), CEPA (10 mg~L'1), and 1-MCP (1 mg-L'l) + CEPA (10 mg~L'1) and compared with an untreated control.
The carbon dioxide (CO2) production, ethylene production, and morphological characteristics of the preserved asparagus were
observed. The flow-system and the static-type measurement methods for ethylene and CO, production (respiration rate) were
used. Weight loss, respiration rate, degree of freshness, and ethylene production were monitored during storage at 7°C. The
results further showed that CEPA (2-chloroethylphosphonic acid) treatment had greater effects on CO; and ethylene production
than using the 1-MCP process. The asparagus treated with CEPA or 1-MCP + CEPA had significantly increased the ethylene
production rate compared to the control or using only 1-MCP during storage. There were no evident changes in the respiration
rate of asparagus under 1-MCP treatment as compared with the control. Using the flow-system, slight differences in the rates
of CO; and ethylene production were noted as compared to using the static type. Findings showed that in using the flow-system,
asparagus manifested clearer results as compared with the static type. Weight loss in asparagus was significantly lower in control
and 1-MCP treated samples than in those treated with CEPA. Likewise, the CO; and ethylene production of the CEPA treated
samples significantly increased. The 1-MCP treatment reduced the effects of CEPA on weight loss, soluble solids content, and
osmolality. The effect was not observed with exogenous ethylene as CEPA treatment had no visible effect as compared to the
untreated group. Thus, 1-MCP treatment of asparagus could slightly reduce damage to the quality of asparagus during its distribution
where ethylene gas is produced. Therefore, this study suggests that 1-MCP treatment can reduce the damage induced by ethylene
gas on asparagus in poor distribution environments.

Additional key words: gas measurement method, growth regulator, morphological changes
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Fig. 1. Ethylene production measured by flow-system (A) and
static type (B) methods from 5-year old sprouts of asparagus
‘Worldwelcome’ cultivar grown in open fields at Hongcheon
in Gangwon Province, harvested on 12th June 2010, and
then treated with 1-MCP and CEPA (chloroethylphosphonic
acid) 3-4 hours after harvest and stored at 7°C. Vertical
bars represent standard errors of the means.
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Fig. 2. Respiration rate measured using flow-system (A) and
static-type (B) methods in 5-year old sprouts of asparagus
‘Worldwelcome’ cultivar grown in open fields at Hongcheon
in Gangwon Province, harvested on 12th June 2010, and
then treated with 1-MCP and CEPA (chloroethylphosphonic
acid) 3-4 hours after harvest and stored at 7°C. Vertical
bars represent standard errors of the means.
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Fig. 3. Fresh weight loss from 5-year old sprouts of asparagus
‘Worldwelcome’ cultivar grown in open fields at Hongcheon
in Gangwon Province, harvested on 12th June 2010, and
then treated with 1-MCP and CEPA (chloroethylphosphonic
acid) 3-4 hours after harvest and stored at 7°C. Vertical
bars represent standard errors of the means.
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Fig. 4. Appearance of 5-year old sprouts of asparagus ‘Worldwelcome’ cultivar grown in open fields at Hongcheon in Gangwon
Province, harvested on 12th June 2010, and then treated with 1-MCP and CEPA (chloroethylphosphonic acid) 3-4 hours after
harvest and stored at 7°C. A, control; B, CEPA; C, 1-MCP; D, CEPA+1-MCP.

7l CEPA Hj2]of ofat o4l ofgel walo = A Eo)

a7 A, 1MCP A2l o ogarts 24 o
oA AlgHAel AT BT 4 AL, 1-MCP THEA
2l AAE k4 ol HJol 2 molx| gk Ao® Ve
.

50 g, 0 9 4% o 3
Holsts AAFo] /| WARE QI3 EFF Fviet WA
A7} ek steict.

Axelel] wp oA 2t o4y ofgdl Helof ofat
CEPA M)A 55 A=r} ol a AR e Hurt
B 7oz Uegton], 38| wobd £ 1-MCP
g elo] WAF it e o tehith

ol 1l 5 sle) S B, ofautelA AL A
mut opjet HES 2l xm- 9% 5kl glek(Paull,
1999). E3F Chen et al.(2007)2 AZELT} A4 3+7 9]
Hel 2HE ko] AR BE PG Asharh
et S fEAAeld el sel Ak §Eu
o] A34Q) 8 o] ofeig 4 Lo, 1-MCP A

2|2 SRt estolA <A oddllo] A Aol ¢
WHIR QA% AFA AslE v 22 = s o=
7|k

A : B

Fig. 5. Micrographs of cross-sections from 5-year old sprouts
of asparagus ‘Worldwelcome’ cultivar grown in open fields
at Hongcheon in Gangwon Province, harvested on 12th June
2010, and then treated with 1-MCP and CEPA (chloroethyl-
phosphonic acid) 3-4 hours after harvest and stored at 7°C.
A, control; B, CEPA; C 1-MCP; D, CEPA+1-MCP.
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