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Abstract

Kimchi cabbages were cut (3x3 ¢cm), and were pre-heat treated at 40°C, and their physicochemical qualities and
browning degrees were investigated during 8 weeks storage at 5°C. The Cut kimchi cabbages were treated at 40°C
(1~8 hrs) and their protein bands profiles were determined by sodium dodecyl sulfate polyacrylamide electrophoresis
(SDS-PAGE). The 60, 39, 33, and 12 kDa bands considered heat shock proteins (HSPs) were expressed in the
cut kimchi cabbage, and the 4-hr pre-heat treatment (HS 4) exhibited the strongest band ratio. The weight ratios
and titratable acidities of the pre-heat treated cut kimchi cabbages were not changed so much after 8 weeks storage
at 5C, and the soluble solid contents of HS 4 decreased less than that of any other treatments. The browning
degree of HS 4 after 8 week storage was also shown to be the least among the treatments. The polyphenol oxidase
(PPO) activities of all treatments slightly rose during the over all storage period, in contrast with the decrease
of total phenolic contents. The expression of HSPs was identified in the pre-heat treated cut kimchi cabbages,
and HS 4 exhibited the best quality and appearance after 8 weeks storage at 5C.
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Marker Con HS1 HS2 HS4

Fig. 1. The protein band profiles of cut kimchi cabbages according
to pre-heat treatments.
Marker; Molecular weight marker, Con; control, HS 1; pre-heat treatment for 1 hr

at 40°C, HS 2; pre-heat treatment for 2 hr at 40°C, HS 4; pre-heat treatment for
4 hr at 40°C, HS 8; pre-heat treatment for 8 hr at 40°C.
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Fig. 2. The protein band ratios of cut kimchi cabbages according to pre-heat treatments.
Con; control, HS 1; pre-heat treatment for 1 hr at 40°C, HS 2; pre-heat treatment for 2 hr at 40°C, HS 4; pre-heat treatment for 4 hr at 40°C, HS 8; pre-heat treatment

for 8 hr at 40C.

bedeMeans followed by the same letters within the each kimchi cabbages are not significantly different (p<0.05).
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Table 1. The weight ratios of cut kimchi cabbages according to pre-heat treatments

(%)

Treatment” Con HS 1 HS 2

HS 3 HS 4 HS 6 HS 8

Weight ratio 100.00+0.00°% 97.9920.01° 95.25£0,01°

95.15+0,01 95.01£0.01° 90.190.03° 86.80+0.06®

Con; control, HS 1; pre-heat treatment for 1 hr at 40°C, HS 2; pre-heat treatment for 2 hr at 40°C, HS 3; pre-heat treatment for 3 hr at 40°C, HS 4; pre-heat treatment
for 4 hr at 40°C, HS 6; pre-heat treatment for 6 hr at 40°C, HS 8; pre-heat treatment for 8 hr at 40°C.
JbedeMeans followed by the same letters within the row of each kimchi cabbages are not significantly different (p<0.05).

Table 2. Changes in the weight ratios of cut kimchi cabbages with pre-heat treatments during 8 weeks storage at 5C

(%)
Treatment” Weels 0 2 4 6 8
Con 100.00+0.010™? 99.85£0.010" 99,780,000 99.72£0.010% 99.62+0.000°
HS 1 100.00+0.000 99.94:0,010" 99.85+0.010° 99.80:0.010% 99.73£0.010°*
HS 2 100.00+0.010* 99.94+0.010"5 99.83+0.010° 99.79+0.010% 99.71+0.000®
HS 4 100.00+0.000* 99.95+0.010% 99.87+0.010°* 99.82+0.010% 99.73£0,000°*
HS 8 100.00+0.020* 99,940,000 99.84+0.010° 99.80+0.000¢ 99.71£0.000

Con; control, HS 1; pre-heat treatment for 1 hr at 40°C, HS 2; pre-heat treatment for 2 hr at 40°C, HS 4; pre-heat treatment for 4 hr at 40°C, HS 8; pre-heat treatment

for 8 hr at 40C.

Pabedehfeans followed by the same letters within the row of each kimchi cabbages are not significantly different (p<0.05); **%

column per parameter are not significantly different (p<0.05).
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Fig. 3. Changes in the soluble solid contents of cut kimchi cabbages
with pre-heat treatments during 8 weeks storage at 5C.
Con(4p); control, HS 1(HM); pre-heat treatment for 1 hr at 40°C, HS 2(A); pre-heat

treatment for 2 hr at 40°C, HS 4(); pre-heat treatment for 4 hr at 40°C, HS 8();
pre-heat treatment for 8 hr at 40°C.
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Fig. 4. Changes in the titratable acidities of cut kimchi cabbages
with pre-heat treatments during 8 weeks storage at 5TC.
Con(4p); control, HS 1(Il); pre-heat treatment for 1 hr at 40°C, HS 2(A); pre-heat

treatment for 2 hr at 40°C, HS 4(x); pre-heat treatment for 4 hr at 40°C, HS 8(>k);
pre-heat treatment for 8 hr at 40°C.
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Table 3. Changes in the browning indexes of cut kimchi cabbages with pre-heat treatments during 8 weeks storage at 5C

(ABSfg)
Treatment” Pedks 0 2 4 6 8
Con 0.036:0.003*? 0.043+0.004* 0.0740.002* 0.095£0,001"* 0.113£0.007*
HS 1 0.032£0.002% 0.039:0.0014% 0.068+0.001 0.090+0,008" 0.109:0.011*®
HS 2 0.033+0.008* 0.0310.001® 0.043+0,003% 0.06320.002% 0.095£0,014°
HS 4 0.035:0.007° 0.0320.010® 0.046:0.006™" 0.057:0.002" 0.093£0.005
HS 8 0.035+0.006" 0.042:0,003* 0.056:0.016"" 0.065:0.002 0.105+0.003

Con; control, HS 1; pre-heat treatment for 1 hr at 40°C, HS 2; pre-heat treatment for 2 hr at 40°C, HS 4; pre-heat treatment for 4 hr at 40°C, HS 8; pre-heat treatment

for 8 hr at 40C.

Zbedpfeans followed by the same letters within the row of each kimchi cabbages are not significantly different (p<0.05);

column per parameter are not significantly different (p<0.05).

Bneans followed by the same letters within the

Weeks

Treatment

HS 2

Fig. 5. The photos of cut kimchi cabbages with pre-heat treatments during 8 weeks storage at 5C.
Con; control, HS 1; pre-heat treatment for 1 hr at 40°C, HS 2; pre-heat treatment for 2 hr at 40°C, HS 4; pre-heat treatment for 4 hr at 40°C, HS 8; pre-heat treatment

for 8 hr at 40°C.
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Fig. 6. Changes in the polyphenol oxidase activities of cut kimchi
cabbages with pre-heat treatments during 8 weeks storage at 5C.

Con(4p); control, HS 1(Hl); pre-heat treatment for 1 hr at 40°C, HS 2(A\); pre-heat
treatment for 2 hr at 40°C, HS 4(); pre-heat treatment for 4 hr at 40°C, HS 8();
pre-heat treatment for 8 hr at 40°C.

=+Con

-#-Hs1

—=Hs8

(mg% GAE)

0 2 4 6 8
(Weeks)

Fig. 7. Changes in the total phenolic contents of cut kimchi
cabbages with pre-heat treatments during 8 weeks storage at 5C.
Con(4p); control, HS 1(Hl); pre-heat treatment for 1 hr at 40°C, HS 2(A\); pre-heat

treatment for 2 hr at 40°C, HS 4(); pre-heat treatment for 4 hr at 40°C, HS 8();
pre-heat treatment for 8 hr at 40°C.
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