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Abstract. The effect of 1-methylcyclopropene (1-MCP) in the storability of kimchi cabbage at cold storage condi-
tion was investigated. Kimchi cabbage (Brassica campestris L. cv Ryouckgwang) was divided four groups, forced air
cooling (FAC), FAC + 0.03 mm linear low density polyethylene liner (Liner), FAC + 2 pL-L" 1-MCP (1-MCP), and
FAC + 1-MCP + Liner. After each treatment kimchi cabbage was stored at 2°C, 95% RH. Quality parameters were
weight loss, soluble solids content (SSC), firmness, and color (CIE L*, a*, b*, chroma, hue angle). Weight loss
during storage was showed significant difference by Liner treatment. In particular FAC + 1-MCP + Liner treatment
showed 12.5% reduction after 6 weeks of storage period and minimized the weight loss rate compared to other treat-
ments. SSC of kimchi cabbage was 2.5 °Brix at harvest and FAC + 1-MCP + Liner treatment maintained the SSC
until 3 weeks, while in other treatments gradually were increased. The firmness of kimchi cabbage was 24.0 N
immediately after harvest and the firmness at harvest time tended to be maintained at 22.6 N after 6 weeks of stor-
age in FAC + 1-MCP + Liner treatment. During the storage period, the color change of the kimchi cabbage leaf can
be confirmed by CIE a * and hue angle value. 1-MCP treatment alone did not affect the color change, however 1-
MCP + Liner treatment was able to maintain the chromaticity at harvest time while minimizing the change of CIE a *
and hue angle. These results suggest that 1-MCP treatment is not effective for the storage of kimchi cabbage but can

be maintained for up to 6 weeks when treated with Liner.

Additional key words : CIE L*, forced air cooling, hue angle, liner treatment, weight loss
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Liner A2]7% 247} 10.4%2} 5.9%2] 7Hego] W3}
At A7 6577 3= FAC + 1-MCP + Liner
APTE 125%2] AEES HoldA tE xzT-E9)
HIA RES HASKSIHT. Tejv 1-MCP AEe
FTHFEAOE S PIAA] 4%k, Liner A7}t &
F RS Haskeler Aol ddliHEe] A
A71ZE B sk ST dito] A
o3| op|EH AL ofe] s ko gw A A7
ol wEg F4H9 WIE o|AZItK(Nunes and
Emond, 2007). B3t AutHo g AAFELS FHE40
B3] FYBH 3-10%] E<sae] HAEE Al
A g7} 753 (Robinson et al., 1975). £ 2§
A= FAC + 1-MCP + Liner H27E A3t ZE A
gFxe A 357F e F 10% oV T 7
BE&S Ho|dx Edo] AstE Tt A 67Fol=
BE ATFlA 10% oY T7F AEES BT, ul

Protected Horticulture and Plant Factory, Vol. 27, No. 2, 2018



Hj

&

2 FFo A% T 1-MCpoll tigk whE-

Table 1. Changes in weight loss of spring Kimchi cabbage Ryouckgwang cultivar treated with force air cooling(FAC) and affected by dif-
ferent condition(with/without 2uL-L™" 1-MCP, with/without Liner of 0.03mm LLDPE micro-perforated film) during storage at 2°C for

6 weeks.
Storage period (week)

Postharvest treatment -
after cooling 3 6
FAC 3.4a* 14.7a 22.9a
FAC + Liner 34a 10.4b 22.3a
FAC + 1-MCP 3.1b 13.5ab 21.7a
FAC + 1-MCP + Liner 3.1b 5.9¢ 12.5b

“Mean separation within columns among cultivars by Duncan's multiple range test at p < 0.05.

Table 2. Changes in soluble solids content of spring Kimchi cabbage Ryouckgwang cultivar treated with force air cooling(FAC) and
affected by different condition(with/without 2uL-L™" 1-MCP, with/without Liner of 0.03mm LLDPE micro-perforated film) during stor-

age at 2°C for 6 weeks.

Storage period (week)

Postharvest treatment

at harvest after cooling 3 6

(°Brix)
FAC 2.5a 2.8a 3.5b 4.3a
FAC + Liner 2.5a 2.8a 3.0c 3.8b
FAC + 1-MCP 2.5a 2.9a 3.8a 4.4a
FAC + 1-MCP + Liner 2.5a 2.9a 2.9¢ 34c

“Mean separation within columns among cultivars by Duncan's multiple range test at p < 0.05.
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Table 3. Changes in firmness of spring Kimchi cabbage Ryouckgwang cultivar treated with forced air cooling (FAC) and affected by dif-
ferent condition (with/without 2puL-L" 1-MCP, with/without Liner of 0.03mm LLDPE micro-perforated film) during storage at 2°C for

6 weeks.

Storage period (week)

Postharvest treatment

at harvest after cooling 3 6
(M)

FAC 24.0a” 23.8b 22.6b 17.2d
FAC + Liner 24.0a 23.8b 25.4a 17.9¢
FAC + 1-MCP 24.0a 25.1a 21.3¢ 18.6b
FAC + 1-MCP + Liner 24.0a 25.1a 21.1c 22.6a

“Mean separation within columns among cultivars by Duncan's multiple range test at p <0.05.

Table 4. Changes in CIE L* value of midrib and leaf of spring Kimchi cabbage Ryouckgwang cultivar treated with force air cooling
(FAC) and affected by different condition (with/without 2pL-L" 1-MCP, with/without Liner of 0.03mm LLDPE micro-perforated film)

during storage at 2°C for 6 weeks.

Postharvest treatment

Storage period (week)

at harvest after cooling 3 6

(CIE L* value of midrib)
FAC 79.3a" 79.7a 76.9b 80.1b
FAC + Liner 79.3a 79.7a 77.1b 80.3a
FAC + 1-MCP 79.3a 77.9b 77.4ab 80.0b
FAC + 1-MCP + Liner 79.3a 77.9b 77.7a 80.4a

(CIE L* value of leaf’)

FAC 47.2a 47.8b 39.2¢ 55.9b
FAC + Liner 47.2a 47.8b 44.5b 58.1a
FAC + 1-MCP 47.2a 50.1a 44.4b 56.6b
FAC + 1-MCP + Liner 47.2a 50.1a 47.5a 53.9¢

“Mean separation within columns among cultivars by Duncan's multiple range test at p < 0.05.
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7t 2pol7} FEialAtH(Table 5). FAC ©5Alg]e A%
6+ B3 F -149% o] 7PE =2 WP Liner A2
@] FAC + Liner®} FAC + 1-MCP + Liner H37= -
17.002 5 A9 -16.87} 0|7} Itk ©]= Liner
A7t wiele] 254S A 6 7RE 59 AN
714 a38olgl= S 9vldit). CIE b* 32 =3
I oS Ui, oroln =lks ofmlgitt. g
2 FAA FYHE AYEE BE AT £ 2

713kl vleiMe 7 AES B, FAC + Liner
A2l7ellA CIE b* ko] 7P =3kew, FAC 9= A
gollAl 7FF witth. 2 jitell CIE a*¢} b* kel xpo]
+ Chroma®} hue angle 32 W3 AFFo =z A
HelE FElehA ER1E 4 Ut Chroma #2 A=
el gho] w575 Mol AW3S ov|slal, hue
angle gt AP oJP]ghtk(Meléndez-Martinez et al.,
2003). *12]7F] chroma 3 58 Alol| v 2% &
7Ftaem, AEztoll= FAC + Liner M7} 7F¢ &=
I FAC ©@=5 AgFeld wskth 1-MCP A=
chroma Zol= & 93k HXA] ¥2ko™. Liner *]Y]
7ol webE B djelsly] of2isitk(Table 6).

Table 5. Changes in CIE a* and b* value of leaf of spring Kimchi cabbage Ryouckgwang cultivar treated with force air cooling (FAC)
and affected by different condition (with/without 2uL-L" 1-MCP, with/without Liner of 0.03mm LLDPE micro-perforated film) during

storage at 2°C for 6 weeks.

Storage period (week)

Postharvest treatment

at harvest after cooling 3 6
(CIE a* value of leaf)
FAC -16.8a* -15.9a -14.4a -14.9a
FAC + Liner -16.8a -15.9a -15.3b -17.0c
FAC + 1-MCP -16.8a -17.2b -15.5¢ -15.5b
FAC + 1-MCP + Liner -16.8a -17.2b -15.6¢ -17.0c
(CIE b* of value leaf)
FAC 26.3a 25.6b 22.2d 28.8¢
FAC + Liner 26.3a 25.6b 24.1c 32.0a
FAC + 1-MCP 26.3a 30.0a 25.2b 29.5be
FAC + 1-MCP + Liner 26.3a 30.0a 26.1a 30.3b

“Mean separation within columns among cultivars by Duncan's multiple range test at p < 0.05.

Table 6. Changes in chroma and hue angle of leaf of spring Kimchi cabbage Ryouckgwang cultivar treated with force air cooling (FAC)
and affected by different condition (with/without 2uL-L" 1-MCP, with/without Liner of 0.03mm LLDPE micro-perforated film) during

storage at 2°C for 6 weeks.

Storage period (week)

Postharvest treatment

at harvest after cooling 3 6
(Chroma of leaf)

FAC 31.1a° 30.2b 26.5d 32.4d
FAC + Liner 31.1a 30.2b 28.0c 36.3a
FAC + 1-MCP 31.1a 34.6a 29.6b 33.3¢c
FAC + 1-MCP + Liner 31.1a 34.6a 30.4a 34.8b

(Hue angle (°) of leaf)
FAC 122.4a 121.7a 123.7a 118.1b
FAC + Liner 122.4a 121.7a 122.6b 118.5b
FAC + 1-MCP 122.4a 119.8b 121.7¢ 118.1b
FAC + 1-MCP + Liner 122.4a 119.8b 121.3d 119.5a

“Mean separation within columns among cultivars by Duncan's multiple range test at p < 0.05.
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2006)

|

ool Ayes FIehd iF
717+ ot ZAFAE 93k weto g |-MCP A= &
b wwjsitia S 1y 1-MCPE AE]$H Tk
[e]

i
d
:

S PE filmeE 7= Liner HEv wIFE AAs=
B SRS, 78 1¥E] ¥, 18a wied
o 2348 FANIE el e BB} A
FAC #&E 3l w5l 1-MCP9} Liners M4 &g
B g7 F2 677K FAFAE 7Fssiih

¥ o2

HIFE Ashks &9t #4S FRlsl] 93 Wikke =
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