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Abstract

To stabilize the supply of kimchi by extending the storage period of spring kimchi cabbage, this study manufactured kimchi
from spring kimchi cabbage under varying storage conditions and periods, and analyzed their quality and sensory
characteristics following the maturing period. Trimming loss was lowest in the group of plasma+treverse direction+pre-
drying+HDPE film processing. The salting yield of spring kimchi cabbage stored for 12 weeks was lower than that of spring
kimchi cabbage stored for 6 weeks, and the kimchi yield was low in the pre-treatment group of spring kimchi cabbage stored
for 12 weeks. The firmness was slightly different according to the storage period from one month of maturation. From the
perspective of pH and acidity, the maturation in the reverse direction+pre-drying+HDPE film processing group was slower
than that in the normal group (<0.05). In the sensory evaluation, the preference was increased in the low temperature storage
processing group as the maturation period was increased (<0.05).
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Fig. 1. Procedure preparing kimchi made of spring kimchi
cabbage under different storage conditions and periods.
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Table 1. Trimming loss (%), brined spring kimchi cabbage yield (%) and kimchi yield (%) of spring kimchi cabbage under

different storage conditions and periods

Storage period .
e P Storage condition

Trimming loss (%)

Bri ing kimchi :
rined spring kimchi Kimchi yield (%)

(weeks) cabbage yield (%)
Normal 25.59 96.14 91.57
Plasma
Reversetpre-drying+tHDPE film 16.49 91.65 97.96
Low temperature Normal 19.60 92.39 95.08
6 o~
05C) Reverse+pre-dryingtHDPE film 25.42 94.49 90.20
Normal 24.55 97.89 94.55
Photocatalyst )
Reversetpre-drying+HDPE film 2533 97.92 93.58
Normal 34.18 49.30 41.54
Plasma .
Reversetpre-drying+HDPE film 26.61 67.12 63.05
Low temperature Normal 39.65 55.58 4293
12 o
05C) Reverse+pre-dryingtHDPE film 41.71 86.54 64.57
Normal 4422 59.41 4242
Photocatalyst .
Reversetpre-drying+tHDPE film 32.35 64.80 56.11
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Table 2. Changes of firmness (kgf) in kimchi made of spring kimchi cabbage under different storage conditions and periods
during fermentation for 2 months at 4C

Storage period Fermentation period (months)
Storage condition
(weeks) 0 1 2
. Normal 14.01£1.21"%2 4.76+0.52" 5.01£0.56"
asma
Reverse+pre-drying+tHDPE film 14.25+1.81° 4.99:+1.08% 3.50+0.36°
Low temperature  Normal 13.67+1.05° 4.17+0.54° 4.15+0.76™
6 .
05C) Reverse+pre-drying+tHDPE film 14.21+0.61° 4.010.70° 4.40+0.45™
Normal 12.96+1.38" 533117 4.87+0.49"
Photocatalyst ) ) b "
Reversetpre-dryingt+tHDPE film 12.94+1.05* 4.20+0.93 3.8040.46
. Normal 7.03£0.86™ 4.3240.45% 4.45+0.69°
asma
Reverse+pre-drying+tHDPE film 7.46+1.82% 5.00£0.66" 4.86+0.60™
Low temperature  Normal 7.19+1.32% 5.74+1.13° 54240.51°
12 .
(057) Reverse+pre-drying+tHDPE film 8.10+1.30™ 4.60:£0.70*¢ 4.30+0.44°
Normal 6.39+1.09° 3.83+0.57¢ 4.55+0.35°
Photocatalyst . b b
Reverse+pre-drying+tHDPE film 8.44+1.43° 5.54+1.28" 4.79+0.81°

D Each value represented meantS.D. (n=6)
? The values with different letters (*) within same row are significantly different by Duncan’s multiple range test(p<0.05)

~86.54%= IA AT AZ & 4 A=t ole AE7I off ¥t} £2 &S YERHA W, o] T A+
Zrol 71 wjF7t GE YA e AEZ A Alo]o] 4 Z+HDPE ﬁlm A2 Fte] AdH oz duf 7hedt FAEY
& A= J3) =4 o]Fol Aoz ol dut= uth $(critical salting ratio) ]S {A &ttt AAFE&L FY

HtkLee 5 2009; Yun 5 2014). AR 125 ol 2t 5:fol ulste] A 125 wiSelq A gasEon], ok
AA30] Supap+e] AHDPE film A2l 77h A AT U4 9 ANEge) AL, AR o] X EFS

Table 3. Change of salinity (%) in kimchi made of Spring kimchi cabbage under different storage conditions and periods
during fermentation for 2 months at 4C

Storage period Fermentation period (months)
Storage condition
(weeks) 0 1 2
. Normal 1.67+0.06"? 1.330.03° 1.38+0.04
asma
Reverse-+pre-drying+HDPE film 1.800.26™ 1.33+0.02° 1.50+0.03°
Low temperature  Normal 2.0320.06™ 1.4420.11° 1.4320.02°
6 .
(0.5C) Reverse+pre-drying+HDPE film 2.030.06™ 1.4140.05® 1.60£0.02°
Normal 1.80£0.10™ 1.2240.02° 1.22+0.02°
Photocatalyst . d
Reverse+pre-drying+HDPE film 2.07+0.12° 1.44+0.01° 1.35+0.01
. Normal 1.4620.02 1.57+0.02° 1.4020.04°
asma
Reverse+pre-drying+HDPE film 1.55+0.03" 1.58+0.04° 1.96+0.02%
Low temperature  Normal 1.56+0.02% 1.27+0.04° 1.27+0.04
12 .
05C) Reverse+pre-drying+HDPE film 1.74+0.03" 1.58+0.04° 1.70+0.28°
Normal 1.59+0.04° 1.53+0.02° 1.7020.23°
Photocatalyst ) ”
Reverse+pre-dryingtHDPE film 1.51+0.06° 1.53+0.02° 2.04+0.02°

D Each value represented meantS.D. (n=6)
? The values with different letters (*°) within same row are significantly different by Duncan’s multiple range test (p<0.05)
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Table 4. Changes of pH and titratable acidity (%) in kimchi made of spring kimchi cabbage under different storage
conditions and periods during fermentation for 2 months at 4C

Storage period ..
£C p Storage condition

Fermentation period (months)

(weeks) 0 1 2
- Normal 5204121792 5.5440.52° 4.42+0.56°
asma
Reverse+pre-drying+HDPE film 5.15+1.81¢ 5.00+1.08° 4.7240.36°
Low temperature  Normal 5.20:1.05° 4.63£0.54° 4.1740.76°
6 \
(05C) Reverse+pre-drying+HDPE film 4.97+0.61° 4.89+0.70° 4194045
Normal 5.06+1.38° 4.94+1.17° 4.3540.49°
Photocatalyst ) c
- Reverse+pre-drying+HDPE film 5.26+1.05° 5.32+0.93 4.48+0.46°
P ol Normal 5.47+0.04® 4.28+0.03¢ 4.30+0.10™
asma
Reverse+pre-dryingt+tHDPE film 5.37+0.03 5.18+0.03" 4.3440.09°
Low temperature  Normal 5.61+0.03° 4.20£0.05° 4.16£0.07°
12 o
- eversetpre-drying+ 1lm .36+0. . . .18+0.
05C) R drying+HDPE fil 5.36+0.03 4.3620.02° 4.1840.03"
Normal 5.33+0.21° 4.24+0.02% 4.20+0.05"
Photocatalyst . b b b
Reversetpre-drying+tHDPE film 5.37+0.01 5.13+0.02 4.26+0.05°
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Table 4. Continued
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Storage period

Fermentation period (months)

Storage condition

(weeks) 0 1 2
. Normal 0.31£1.21% 0.38+0.52¢ 0.75+0.56"
asma
Reverse+pre-drying+tHDPE film 0.29+1.81° 0.51+1.08 0.76+0.36°
Low temperature  Normal 0.33+1.05™ 0.73+0.54° 1.18+0.76
6 .
(05C) Reverse+pre-drying+HDPE film 0.39+0.61™ 0.61+0.70° 1.16+0.45°
Normal 0.42:1.38% 0.53+1.17° 1.01£0.49°
Photocatalyst .
Titratable Reverse+pre-drying+HDPE film 0.33+1.05% 0.46+0.93* 0.93+0.46"
acidity (%) - Normal 0.35£0.02° 0.8240.03° 1.0540.01°
asma
Reverse+pre-dryingt+HDPE film 0.48+0.02° 0.37+0.01° 0.95+0.01°
Low temperature  Normal 0.33+0.01° 0.93+0.02° 1.22+0.02°
12 .
0.5C) Reverse+pre-drying+HDPE film 0.49+0.01* 0.62+0.01° 1.03+0.02°
Normal 0.46+0.03" 0.80:£0.02° 1.02+0.07*
Photocatalyst ) P
Reversetpre-drying+tHDPE film 0.47+0.08" 0.48+0.02 0.95+0.06°

" Each value represented mean+S.D. (n=6)
? The values with different letters (*°) within same row are significantly different by Duncan’s multiple range test (p<0.05)
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Fig. 2. Sensory evaluation of kimchi made of spring kimchi cabbage under different storage conditions and periods during
fermentation for 2 months at 4.
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Table 5. Comrelation coefficients between quality and sensory characteristics in the kimchi made of Spring kimchi cabbage

under different storage conditions and periods during fermentation for 2 months at 4°C

tﬁﬁiﬁi& S;;rii%e Firmness ~ Salinity T.itr.atable Appear-  Overall Taste Texture Overan.
(months) (weeks) (kef) (%) acidity (%) ance smell acceptability

Storage period |
(weeks)
Firmness (kgf) -0.920" 1
Salinity (%) -0.747" 0.656" 1
pH 0.691"  -0.639" -0667" 1
Titratable * o x

o acidity (%) 0.713"  -0.663" -0392"  0.186 1
Appearance 0.146 0.140 -0.254 0.385" 0.218 1
Overall smell 0227°  -0.196 -0.253 0.083 0335" 0366 1
Taste -0.178 0253" -0.020 -0.024 -0264 0295 03047 1
Texture 03277 -0270° -0204  0.034 0.109  0.148 0210 0406~ 1
Sc‘ferpatlibﬂity 0096  -0.114 -0361" 0140 0028 0201  0380" 0639 0602 1
Storage period |
(weeks)
Firmness (kgf) 0.130 1
Salinity (%) 0588 -0300 1
pH -0.605" -0.077 -0.204 1

1 ::Eg(’;) 0502  -0.109  0.019 -0916" 1
Appearance -03617 -0.08 -0045 0217 -0.157 1
Overall smell  -0.319" -0294" -0050 0280 -0222 -0.010 1
Taste -0.326" 0012 -0122  0.151 -0.072 0.131 06237 1
Texture -0414" -0031 -0267  0.166 -0.119 0.526" 0183  0.630 1
Sc‘;z;igbﬂny ~0.328" 0025 -0142 0166 -0.100 0233 0580 0768 0483 1
Storage period |
(weeks)
Firmness (kgf)  0.305” 1
Salinity (%) 0.500" 0.014 1
pH -0.553"  -0456" -0.043 1

, Z;E‘zt(’;) 04337 0459 -0204 -0751" 1
Appearance 0413" -0.135 -0.037 -0.354 0.301 1
Overall smell 0.115 0.063 -0052 0115 -0.158 0198 1
Taste -0.098 0179 -0252 0117 -0.004 0.179 0197 1
Texture -0.053 0.018 -0373" 0326 -0.178 0.118 -0.046 0343 1
aoc‘;eeﬁgbﬂity -0.124 0.103  -0.157 0.187  -0.160 0.007  0227° 07537 03117 1

* significant at p<0.05, ™" significant at p<0.01
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