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Abstract

This study was caried to investigate the physicochemical and microbiological characteristics of seasonal salted-Kimchi
cabbage order to provide basic data for optimal salting and storage condition of seasonal Kimchi cabbage. Generally,
fall season samples had slightly higher pH and acidity value than the other seasonal salted Kimchi cabbage. The
soluble solids content of spring, summer, fall and winter samples were 5.95%, 6.18%, 6.29% and 7.76%, respectively.
The salt content of all the seasonal salted Kimchi cabbage samples were insignificant. The number of microbial
bacteria in the summer samples were generally much more significant than spring and winter samples. There was
no significant difference in the color of seasonal salted Kimchi cabbage. As for the texture properties, the firmest
samples in the surface rupture test were the spring samples (force: 4.92 kg), and the hardest samples in the puncture
test were the summer samples (force: 11.71 kg). In the correlation analysis of the quality characteristics of seasonal
samples, the soluble solids content and hardness of the seasonal salted Kimchi cabbage was significantly correlated
at 1% significance level. Also, in the principal component analysis, F1 and F2 were shown to explain 27.28%
and 35.59% of the total variance (62.87%), respectively. The hierarchical cluster analysis of the quality characteristics
of seasonal samples, the samples were divided into three groups: spring cabbage group, summer cabbage group

and fall and winter cabbage group..
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Table 1. Physicochemical and microorganism characteristics of seasonal salted-Kimchi cabbage

Quality characteristics

Seasonal cultivar of salted Kimchi cabbage

Spring Summer Fall Winter
pH 5.94+0.05"" 5.88+0.05° 6.020.04' 5.8920,09"
Titratable acidity (%) 0.23£0,02° 0.28£0.05" 0.15£0.01° 024£0.02"
Soluble solid (%) 5.95:025" 6.184041° 6.29+0.38" 7.76£039°
Salt content (%) 1.59:0.09° 1.380.07° 13120.07° 1.55£0.56"
Lightness (L) 46.41£3.98° 49.68+2.63" 46.260.45" 42.17396"
Color value Redness (a) -7.30£1.17" -6.1210.74" -6.07£1.49" 6.55£2.78"
Yellowness (b) 15.98+1.63° 13.77£095" 143242.15" 14.49:0.50°
Firmness (kg force) 4.92:0,06' 426£0.18" 414034 391039"
Toxture proetcs Hardness (kg Force) 9,4210.29"b 11.71i0.53ab 9.71i1‘04: 9.65:2.10°
Width (mm) 27.5047.62° 25.94£2.52" 23.08+14 343124.00°
Peaks No. 9.36+0.48" 14.47+1.85° 23.36£5.12° 13.693.41°
Total bacteria (log CFUJg) 4884046 6.88£0.95" 5.92+039° 4724054
Lactic acid bacteria (log CFUJg) 4.8140.50" 6.03+1.06" 6.69+095" 3.60+1.89"

"MeanstSD (n=10) within each column followed by the same letter are not significantly different (p<0.05).

Table 2. Correlation coefficients between quality characteristics in the seasonal salted-Kimchi cabbage

Variables Sﬁ?ﬁﬁl pH Tgcrﬁiltil;}e S;)(l)lllilzile Salt nu{(r)(t)aées b?cclttlic Lig?ﬁl)less Re((i;;ess Yell?bv;rness Firmness Hardness Width Plslao ks
cleria

Seasonal cultivar 1

pH -0.062 1

Titratable acidity 0281 0494 1

Soluble solid 07417 0437 0261 1

Salt 08177 0046 0278 059 1

Total microbes 0157 0359 0148 0359 -0233 1

Lactic acid bacteria 0229 0213 0177 0042 -0.109 0312 1

Lightness (L) 0576 0665 0054 0661 0624 0426 0245 1

Redness (a) 0341 0806 0117 0658 0293 0546 0301 0823 1

Yellowness (b) 0131 0241 0244 0073 0451 0468 -0089 0313  -0.076 1

Firmness 08027 0286 0200 0433 039 0042 0373 0173 0198 0319 1

Hardness 0143 0171 0390 0171 009 0419 018 0275 0080  -0329  -0.034 1

Width 0371 082" 038 0559 0233 0567 0166 081 0739 0310 0105 0117 1

Peaks No. 0441 0563 0797 0177 0577 0532 0339 0050 0370 023 0540 0170 0410 100
significant at p<0.05, ~significant at p<0.01
F Ee AEE Bt S AhilS 223k A ddE £ 4.72+0.54 log CFU/g, 4.88+0.46 CFU/gIT}. A Akt
=, AYer T olee] 3% el wel A ol & Ho o Ful| o} 7hSulS7 ZH7 6.0311.06, 6.69+0.95 log
Al F2 Alzd 4A9 F2o 9&F= F= 4% CFU/g, B9t LBul371 217t 4.81+0.50 log CFU/g,
ek A7 AAl A S wo] werket E oheket 3.60+1.89 log CFU/ge] %At} ©]+&= Kim 5(14)2] vl o]
S A7t R Eojof & Ao=m FetEch B2 4 HA GAAA FAG dAujFe] Fdgot

El

A F9E o & wilF7) 6.88+0.95 log CFU/g= 714
=9ka, 7HSH) 3 5.9240.39 log CFUJg, 2859} U5l 5

4.17~8.08 log CFU/g& H.319} Blwale] 1 W] otol] S0
AR, B AE A3 FAHCE ofF HuiF7t B
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Fig. 1. Principal component analysis of quality characteristics of seasonal salted-Kimchi cabbage
SP: spring salted-Kimchi cabbage, SU: summer salted-Kimchi cabbage, FA: fall salted-Kimchi cabbage, WL:winter salted-Kimchi cabbage.
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Fig. 2. Dendrogram of seasonal salted-Kimchi cabbage by agglomerative hierarchical clustering (AHC) based on quality characteristics

of salted-Kimchi cabbage

SP: spring salted-Kimchi cabbage, SU: summer salted-Kimchi cabbage, FA: fall salted-Kimchi cabbage, Wl:winter salted-Kimchi cabbage.
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