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Abstract. Chicons are kinds of sprout vegetables which forced from the roots of chicory (Cichorium inty-
bus L.). Experiments were performed to investigate the proper cultivation period and region of chicories
which are 3 different cultivars for improving storability of chicon. The fresh weight of chicon packed with
20 um LDPE film decreased less than 0.5% during the storage at 10°C in all treatments, and Chuncheon
region treatment and ‘Focus’ cultivar treatment showed higher fresh weight loss than the others. And it
decreased higher, as the cultivation periods was longer. The oxygen content in film was from 8% to 17%
during storage at 10°C. There was not any significantly different oxygen content among cultivar treatments
and cultivation region treatments, but 100 days’ cultivation period treatment showed the highest content than
the others. The carbon dioxide content in film showed around 3% during storage at 10°C. It also did not
influenced by cultivars and cultivation regions, but 100 days’ cultivation period treatment showed the low-
est content than the others. The ethylene content in film was changed dramatically from 2 to 14 pl-1", and it
showed around 8 ul - I"! as approaching to 21 days after storage at 10°C. The visual quality of chicon dete-
riorated below marketability level from 12 days after storage at 10°C, and that of ‘Metafora’ cultivars
decreased the highest. That of Pyeongchang region treatment was kept higher, and “Vintor® cultivar treat-
ment showed highest visual quality than the others which were grown in Pyeongchang region. The firmness
of chicon increased, as the cultivation period was longer regardless of cutlivars and cultivation regions. The
russet spotting that is ethylene injury symptom of chicon appeared at the latter term of storage and was
higher in Chuncheon region treatment. Conculsionally, chicory that is for producing chicon should be grown
more than 120 days in Kangwon region and grown in high-land region like Pyeongchang to improve the
storability of chicon.
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2ECHRyder, 1998; Park, 1986). XA FE 2314,
AT W7leoA] Hgoz ATl sled Wl o, SlSkA| E% W FulEls, WA, BF ool
dIt)H (Belgium endive)-} @7]01] dorzlae  Sagla ATk X2 Qe AR g4 23
= XARE 13 Aulsle] Bels Szl B asPe] BAECA fold dRres deizlc
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A de
= Aol A A 40%, 20~25%F A7t 2=
o7 FEha Y], YL ol UeERE dzt
591E(200003)S U3kl UthRyu, 2001). LEF}
A Syl Azt 7hsste] AAdo] &
FHL FEIPE FUNEAN T TR E de 5
Ae FL 590 2 F Ug FoZ V|diEh

Lol ibze] AL AEe] F53 A=
FES W, oo e AZAE AP ErfE
(Getinet 5, 2008), IL5F(Smith &, 2006)9} 7=t
(Thybo &, 2005) 5°] UL, Azl we A
A4 A8 Ak (Echeverria 5, 2004), EVHE (Kang
3} Park, 1999y} 3<&2](Yang 5, 2007) 5°] Y3}
Ak X2 g FAE Fo] Aol wel F
S, FEe et msk X2 A3S Fe- &
Zole} o= =d], ob A A2e A EF, B
o] f7 2 Aol IE A3 (Bae 5, 2005y
AR v} dor FF wE AGAES vl A7
= IO K Kang 5, 2009) X7 RAEA|7} B
2| Az o] ALt AR T3 AEE XZe] A
el oigk A= ATk

ole] ¥ A7= A FE XE LS XA
o] ARGz} Aul7]7ke] Zfolo] wp 2]FZe] #7g
o] ¥islE Yo} Bara} =33t

Mz ek

A= A S 650my ECTRAL; S
2 75mellA 69 SkeEl 109 e 7EA] AulgE 3
7] EE2] 2E& X7 (‘Vintor’, NUNHEMSAL]
‘Focus’, ENZA ZADENA}S] ‘Metafora’)2] #2]E
Tt Egk 78] HEl= 2°C, RH 90% A
Zarel] 9047t A2Aelalion o]F 18004 20
AT X YA -8 A (KNO; 0.8g + L7, Ca(NOs),
0.45g- L', MgSO, 0.3g - L', pH 7.0y &F3l |
Az Bejol| A XS AYAreIATt ArkE X2 31
A A=, 7€ Ril(Bae 5, 2005)0014
22 MA AolA 7 9=8ild 253 Ak
25um LDPE film(30cm x 20cm)S.2 Ui FA-5}1o]
10°Col A A3
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Focus’} 7P & 74E Btk BAA folde gl X2 F4 Ast Aoz dexl 2vlg Sl
Aovt Al 7zte] #eSE AT A0 FohFig. AR &UE Ao Azt (Herredogs, 1971).

1). B ATl A% 219784 0.5% wlRke] A A & TP 2 sEe A 8%elA Ha
Alg AARS YR wiFol] 2y 34 A 5 17%E YENIITE F3olu Al de w2 2jo|&
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Fig. 1. The change in fresh weight of chicon forced from 3 cultivar (Focus, Metafora, Vintor) that grown different regions
(Chuncheon, Pyeongchang) and cultivation periods (100, 110, 120, 130 and 140 days). Vertical bars represent + SD of the
means (n =5).
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Fig. 2. The change in oxygen contents in 25um LDPE film with chicon forced from 3 cultivars (Focus, Metafora, Vintor)

that grown different regions (Chuncheon, Pyeongchang) and cultivation periods (100, 110, 120, 130 and 140 days). Verti-
cal bars represent + SD of the means (n = 5).
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Fig. 3. The change in carbon dioxide contents in 25 pm LDPE film with chicon forced from 3 cultivars (Focus, Metafora,
Vintor) that grown different regions (Chuncheon, Pyeongchang) and cultivation periods (100, 110, 120, 130 and 140 days).
Vertical bars represent + SD of the means (n =5).
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Fig. 4. The change in ethylene contents in pum LDPE film with chicon forced from 3 cultivars (Focus, Metafora, Vintor) that
grown different regions (Chuncheon, Pyeongchang) and cultivation periods (100, 110, 120, 130 and 140 days). Vertical
bars represent + SD of the means (n = 5).
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A CAZAE MAaZE 4%E AFss Aoz Ho}
(Rubatzky9} Saltveit, 2004) 2 23o] AHz]FoxE
Arka A= gldd Bloz s

AR T ZZA] olitkslekAie] A= 3%
WelE Belom, F37 33 AR St 2ol L
on, FEE F3igh A gtk BAA fel
38 o, Ak EEelE HHE 10097 A7)
7+ A7) 7P G olilelekh s HTHFig.
3). 29 HA MAZRANA oitElekh: TEE
3~4%2 LHA 9Jo](Hardenburg 5, 1986), =]
7t AR ] ollElEA TR A
A Ro7 AziE

AR 5 A odal g el X2z 2
olell Y7 A flo] 2~14ul - I'71A] Wg}Fo] vl
< Zed, A% FAFYQ 21960 77k AdA o
AZ 8ul - I Wl & ®AY. 23y vintor
FE9] AS AMAGER olE HY=dl, Hel
Hls)] 5 AP HEFelA] w2 gl s B
THFig. 4).

232l B AEARQ] W7]E Qlt)He] ojgall Wy
o] 20°CollA 0.1ul - kg™ « hr'Z o9 Wix|gk B4
M= 712 T} AldkEE MAZR70]97] Wi
AR 710 10ppm Wel2 A o=l 712}
71t Aoz Azt

-
g mh

=
He=

t‘g:

Aukz o g ARFE] 0.1~1.0ul - I'' 50l D3
7RE ol =2E A9 skt 4 Ashrt etk
3 GEA oW (Kays, 1991; Kayse} Paull, 2004),
222 olgzlel] ik veAEr S AxE IeiA
21o](De Proft &, 1986; Kader, 2002), &) 2]
g FAASP L BASAS AoR FSHET)

A2 ol WA o] A AEE gl ==
Al dAehE a2 224 9 S (russet spotting)
o1d] (Rubatzky9} Saltveit, 2004), ¥ A&l A2
FHEYel BE A7l dAstd=d], A2 vk
o] HRES A7zt Aok X7t 3 ApiA
2ol A =ATHTable 1). 24 vk 3742 I+
JME veh= tiEAR1 AS Aedez deiA
=t (Kayset Paull, 2004), Hyodo 5(1978)1 2a}
Ho12ul - I FEe dEdlo] = 4-5UFE 2ASH
thal dth X 71E9] HilBae 5, 2005)004
0.3~0.5ul - I'" =29] gl FZoxl= 244 w3
/o] fidtiar s, B Al e A
8ul - I o)de] odil F=E Ko A7 S0l Az
A wizdo] AZE Alole} Az,

71E9] BitolXx FekA|ol] Bia) e x]of|x] Aul
g FAREe] AVZolu Axr) feithal st
(Kang 5, 2008), & A7olx= FEAHFA =3 A
v Zg]Tte] A=) B3 Al AT Boh oh =

Table 1. The firmness and percentage of russet spotting rate in chicon forced from 3 cultivars (Focus, Metafora, Vintor) that
grown different regions (Chuncheon, Pyeongchang) and cultivation periods (100, 110, 120, 130, 140 days) at 21 days after

storage.
Cultivation periods
Items Regions Cultivars
100 days 110 days 120 days 130 days 140 days
Focus 0.35b” 040b 0.49 ab 044 b 0.60 a
Chuncheon Metafora 029c¢ 027 ¢ 044D 042D 0.55a
Firmness Vintor 0.35b 0.43 ab 0.50a 049a 0.54a
™) Focus 036 b 0.42 ab 0.43 ab 0.50a 0.48a
Pyeongchang Metafora 035a 037a 047a 042a 045a
Vintor 0.23b 035a 0.30 ab 035a 043a
Focus 25.0 25.0 16.7 8.3 8.3
Chuncheon Metafora 25.0 25.0 16.7 8.3 8.3
Russet spotting Vintor 25.0 25.0 16.7 16.7 8.3
rate (%) Focus 16.7 16.7 8.3 8.3 0
Pyeongchang Metafora 16.7 16.7 83 8.3 0
Vintor 16.7 16.7 83 8.3 0

“Means separation within columns by Duncan’s multiple range tests at 5% level.
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2= AT A2 FA AP =2A 1
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159704 35788 A Aol viIs] =3 Apelre
NI7ARE FA= A Al 7 7P R $AA 2
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2}l &}t (Rubatzky®} Saltveit, 2004), £ 230
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Hlsl T S7HE 10°C AolA 12¥9] Hat A

- 7]

- A - YA
He Btk X|2e] FEAAe T2 2R svkeol
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Fig. 5. The change in visual quality of chicon forced from 3 cultivars (Focus, Metafora, Vintor) that grown different regions
(Chuncheon, Pyeongchang) and cultivation periods (100, 110, 120, 130 and 140 days). Standard of visual quality were 5:
excellent, 4: very good, 3: marketable, 2: bad, 1: discarded. Vertical bars represent + SD of the means (n =5).
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