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Abstract. The effects of precooling treatments on the storability of chicon were investigated during modi-
fied atmosphere (MA) storage. The forced air cooling showed faster precooling rate that reduced the inter-
nal temperature of chicon to 2 + 1°C, and the precooling time of forced air cooling was 1/6 of room cooling.
The half cooling time was 3 hr 21 min in room cooling and 1 hr 17 min in forced air cooling. Weight loss
was less than 0.5% in all treatments both 5°C and 10°C MA storage and maintained higher in forced air
cooling treatment. The concentration of carbon dioxide, oxygen, and ethylene of 50 um ceramic film pack-
ages were observed higher at 10°C than 5°C. The precooling effect on respiration reduction was not shown
at 5°C, but appeared that the gas concentration of precooling treatments showed less carbon dioxide and
higher oxygen than non precooling treatment by 9 days after 10°C storage. Ethylene concentration of pre-
cooling treatments showed lower than non precooling treatment until 3 days both 5°C and 10°C MA stor-
age. Precooling showed the effect on maintaining visual quality of chicon both 5°C and 10°C MA storage.
However, the forced air cooling that showed faster precooling rate did not appeared more precooling effect
on the visual quality than room cooling because the fast air flow (6.0 m/sec) of forced air cooling hit directly
on chicon outer leaves and might cause physical damage to chicon. Although the forced air cooling showed
the effect on maintaining quality of chicon, but additional studies should be needed that investigated proper
air flow rate and cooling box structure can prevent physical damage by air flow.
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Table 1. The change of temperature and fresh weight of chicon treated room cooling or forced air cooling in cold chamber at

2+ 1°C.
Product temperature (°C) after cooling Half cool time ~ Fresh weight loss
Ohr  2hr  4hr  6hr 10hr  12hr (min) (7o)
Room cooling 15.1 7.3 5.8 43 2.8 24 201 0.79 a*
Forced air cooling ~ 15.3 24 - - - - 77 0.44b

“Mean separation within raw by DMRT 5%.

-361 -



8

e

¢

Foo] oy B 2591 2+ 1°C7HA AshEEd A
[AIze] ZAEZFA o] 215321 116 0l
THTable 1). T=E}g] HA] Ay E =}Ae]
ol Hls)| FFallWo] F2A 517t wEA Y= ar
SFAtHBeik 5, 2009). <Y 7IF F AAT A=
ZBAEZAgo] ApAB-goll BIgl 1.8 =3k, o=
AAAFZ2Y dyrzte] BAlEZAYR) eilvt 4
AAE, 55 E57}F AAESAE] 739 6.0m/sec’]
o} wia] A Y-S 1.0m/sec 031937 wjEolg} Ik
Aok 28y T A BT 1% VR AT A
Ho ooz Qg AAlE 74 M9 ol TAE
HAH(Kader, 2002). YHHHoZ oy a5 oY)
FREL] Foo] Eaere] 12704 ofjys= whyzt
Alzre = vlwsk=t], AAE-E2e] A9 6A1ITE Ulle]
3 Z9HEE el 1AIZE W92 deA Ath(Jung,
1995; Ryall¥} Lipton, 1979). ZL&ju} £ A3¢] why
AR Add o] 3A17F 218, AIEE20] 1AE
17301 H(Table 1). ©]2} o] & AFox] HhyziA|
Zro] W 21 ool ARSSE 87171 APl B
59 MEE0] 50%= ¥7] ol A2 588
AL, RS FREERE ot XEetel 7] wiEolet
AZIET AAR B7) A ddRte] AEEel
7Fshd o yAalzte] Foldths BHaEQlth(Lee 5,
2010).

IREAQ] FAllae] FAWsIE veil= AAE 7
AF 3% WE ¢HA J=ul(Kays, 1991), A%
22e] AAFL 5208} 10°C AN ' 2277t
0.5% mIRke] 7HAag =3] AUk ol MA #%<]

04 ——— —~—5°CCont
——5°C Room cooling
0.3~ —#—5°C Forced air cooling

T

Fresh Weight loss (%)
O
[ 3S)

Days in Storage

- AR - Hlo] - fElE -

2~
£=R4 -

AAN g - ALA - AR

vapor barrier function & ¥H(Ben-Yehoshua 5, 1983;
Watada, 1997)Z X]Z(Baec 5, 2003)°1M%= FA}SH
At Hu=AaL, A & MA 20904 27435 7]
U] (Choi 5, 2000) = A7 18A7HA] 0% BAZF
vt RuEy)w ik Tk oy Ael o] A
ZHa7) izl vis) HdEt), diAzte] #kd 7
AgFago] 718 J& AT 1A B, V-
=7](Robbins and Moore, 1992)9} 3= (Park, 2003),
FEle] WA (Beik 5, 2009)9] dyAFAME oy
of ofgt AAIF FhA oA 9 Az} HaElth
(Fig. 1). o] ogoz A%t SFET ) Sk
o3l AT AP TF E SAHEREo] dAIEA
7] wj&Eo]ch(Kader, 2002).

AT TN olshanst kel FEMshs
socoll Mk 10°CeIA] WskEe] e, scel B
MEEE A 39 o)F 16% WIS A W

10°CollA= 394 14% ost= 7Asisitt. olkksk
A e AbrEset viE Rt 10°celA it
2.5%9] 5 eI dlxgle] a3 5ecel
AMe JeERA] ko, A1 99 o]F 10°C A7l
Al T AR 7hAe) olilsiEkA: w7}
UERATHFig. 2). dlyel oJst APdik=e] s5iae
olm] ga] ¥#A e }(Brosnan}t Sun, 2001), Al
222 79 TFo] Aol 3l A A=
7o) 2 2polE Kol ehetle Hal(Beik, &,
2009)313.2™, Park(2002)= A-2A7FA] ool <]sk
FARA 5= EojEtia 3t £ ANz
5°C Ae] 7% tizTe) duAEzt ) Akaet

¢

04 ——A—10°CCont
—4—10°C Room cooling

0.3 -~ —®—10°CForced air cooling

o
=

Fresh Weight loss (%)
O
ro

0.0

Days in Storage

Fig. 1. Fresh weight loss of chicon treated room cooling or forced air cooling and packaged with 50 um ceramic film during
MA storage at 5°C and 10°C. Vertical bars on the figure indicate standard errors.
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Fig. 2. Oxygen and carbon dioxide concentrations inside 50 pm ceramic film packages during MA storage at 5°C and 10°C
of chicon treated room cooling or forced air cooling. Vertical bars on the figure indicate standard errors.
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Fig. 3. Ethylene concentrations inside 50 um ceramic film packages during MA storage at 5°C and 10°C of chicon treated
room cooling or forced air cooling. Vertical bars on the figure indicate standard errors.
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Fig. 4. Visual quality of chicon treated room cooling or
forced air cooling and packaged with 50 um ceramic film
in 15 days after storage at 5°C and 10°C. Vertical bars on
the figure indicate standard errors.
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