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Abstract

This study investigates the physicochemical, microbiological and sensory characteristics of seasonal salted-Kimchi
cabbages to provide basic data on its uniform quality. Generally, seasonal salted-Kimchi samples had different
pH values at initial storage periods, but there was no difference in pH between the seasonal samples when stored
for longer periods. The samples from the fall and winter seasons were relatively low in acid and high in solid
soluble content compared to samples from other seasons. Salted-Kimchi cabbages in the summer showed the highest
microbiological number compared to samples from other seasons. In the sensory evaluation, there were differences
in the appearance, aroma, and taste, depending on seasonal samples at different storage periods. The correlation
coefficient between the quality characteristics in the seasonal samples showed a positive or negative correlation
between the quality characteristics at 1% significant level. In the principal component analysis, F1 and F2 were
shown the 51.81% and 14.23% of the total variance (66.21%), respectively. In the PCA pattem of seasonal salted-Kimchi
cabbages during storage periods, winter samples were distributed on the top of F2, spring samples were in the
middle of F2, while the rest of the samples were distributed on the bottom of F2. According to increasing storage
periods, initial storage samples were distributed at the left of F1, while other samples were located at the right

of F2.
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Fig. 1. Changes in the pH, titratable acidity, soluble solid and salt content of seasonal salted-Kimchi cabbages in different storage periods.
Value mean (n=5), SD value; pH<t0.1, titratable acidity<t0.01, soluble solid content<+0.3, salt content<+0.15.
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Fig. 2. Changes in the total numbers of microbes and lactic acid bacteria of seasonal salted-Kimchi cabbages in different storage periods.
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Fig. 3. Changes in the textural properties and AE value of seasonal salted-Kimchi cabbages in different storage periods.
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Table 1. Sensory evaluation of seasonal salted-Kimchi cabbages in different storage periods

Appearance Aroma Taste Texture

Scason - Day o Kinei Kimehi . Lo o
Yellowness Browness  Greeness  Glossiness cibbage Saltiness  Sweetness  Sourness cabbage Saltiness ~ Sweetness  Acridness  Bitterness  Soumess  Crispiness  Toughness

0 94 27 no 9 1T 36 57 13 8™ 9 3P 1l 38 19 8 38
113 14 8 g6 93 45 74 200 1022 8™ 500 75 34 16 102 45"
7 u4 18 0 98 4 73 63 180 108 88" 58 72 40 28 107 45"
4106 22 99° 8 109 60" 73 28" 103 58% 44 49 2723 103 46"
A 45 50 9™ 75 g6t 730 47 48 o1® 48 58 54 39 26 9™ 46"
B 26 3T 70t e 1 130 56 58 el™ 0™ 48 44 45 580 s4® 7P
330032 400 60t 6™ set 00 63 79 1™ 80™ 47 53 49 s 78t 70"
o 28 g e e 54t 713 500 79 465 58 3T 44 40 81 130 77
9 25 48 49" 59° 46 83 45 78 s2F 3™ 43 52 55 14 13 12t
6 16 44 48" 48 45t 52 49 69" 4% 0™ 45 46 50 75 86¢ 60"

Spring

0 88 20° 16 97 86" 42* 55 12 103 55 5™ 41 30 148 109 49
173 o 86 900 3% 52 1T 96 45 53 52 32 120 108 44
70073 23 0t 80" 86 50 63 37T 98 48 65" 50 20 2 w0F 4
4oo4r® 200 96 73 88t 49* 68 38%  92* 44 I 42 34 180 1000 58
A 46 26 82 ™ 88t 5™ 15 s g™ 520 68t 57 39 3 107 eI

e B 12 200 99 45t 79 6™ 65 6™ 85" 60" 59 48 38 4 w01 1™
30 3 1 89t 76™ 68 63™ 58 63 s0™ 4 a1™ 44 33 39 99 63"
£ 218 28 66 69 51t 75 63 85" 56 580 53 43 51 50" g8 70"
9 200 24 99" 55t 58t 8 a1l 80" 65 47 s0™ s 41 49 950 7™
56 24% a4 9 53t 40" 9 56 98 53 520 5o 35 38 50t 73 1
0 108" 18 15 82 75 18 47 07 102° 55 65 69 34 13 e 3
109 100 98 88 107 40° 70 165 4 38" 81® 75 25 08 g 23
788 08 108" 79" 109 41 71 18wl 3 87 56 25 08 2 33
488 16 13 78" 98 48 63 25* 102 36 68™ 72 30 19 13T 44
At A 420 4 set e3™  gs™ 41 53 330 go™ 38t 73 55 22 200 102 st

B8 37 208 88 0™ 6™ 49 48 s0° 76 34 5T 55 42 300 93*  62®
350 3 20 89t 76™ 68 63 58 63 78 33 5™ 54 43 3 99 63"
o 27 26™ 48 s e1® e0® s 700 7™ 390 s s 45 38 90t 6l®
9 16 24" og s 48" 713 62 87 59 57 430 50 48 500 s4* 74
56 22% 24 63t 45 530 69 el 75 53 510 49 36 32 44" 84t 63

0 13 09" 108 98 8™ 55 74 26 108 48 98 60 2% 12 12 3
1 14 1¥ 0 108 99 13 558 84 33¥ 14 58 94 83 38b 200 14 26
799" 200 o4 94 109 55 84 24 97 53* o4 56 28 12 118" 38
487 39 s 83 102" 50" 82 45* 100° 64 75 65 Slb 28 99 5™
Viner a0 30 4® 1T 56 68 et 62 680 66t 51 70™ 57 48b 47 85 53
B 340 49 79t 56 7 1M 58 6™ 78 s4F e8™ 67 72 4T 93 12®
3 24% 37 g 78 70t 1™ 65 el 8s™ 73T 63 55 4Tab 54 103 56°
£ 2% sg¢ 28 s s 1 73 g0 et 74™ 43 68 63b 59 860 58°
49 24 48" 43 43 e0® 76 58 79 53 66Y 6™ 60 60b 67 78 78°

6 26¢ 73 s0® 36 sF 79 68 91" 51 82" 59 55 6sb 720 85t 7P

"The means in each column followed by the same letter represent significantly different among groups (p<0.05).
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Table 2. Correlation coefficients between the physicochemcial properties (Fig. 1~Fig. 3) in the seasonal salted-Kimchi cabbages

Variables Season Day pH T;tcr?(ﬁl;}e AE value  Salt content Soluble solid rmtl;(r)gllales Zabf?té'iezgzb’ Hardness
Season 1 -0.006 0.044 -0.080 0214 -0.083 0.776** -0.246 0.248 0.068
Day 1 -0.955%* 0.874%* 0.542%* 0,043 0271 0.593%* 0.604** 0.104
pH 1 -0.930%* -0.491% 0.039 0.300 -0.555%* 0,562+ 0.168
Titratable acidity 1 0.361* 0.077 0.264 0.497* 0.504* 0.372*%
AE value 1 0.415*% 0.172 0.029 0.037 0292
Salt content 1 0.181 0317 0.188 0.022
Soluble solid l -0.481* -0.469* 0.112
Total microbes 1 0.959%* 0.173
Lactic acid bacteria 1 0.174
Hardness 1

*significant at p<0.05, **significant at p<0.01.
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Table 3. Correlation coefficients between sensory characteristics (Table 1) in seasonal salted-Kimchi cabbages
Appearance Smell Havor Texture
Yellowness Browness  Greeness — Glossiness m Saltiness  Sweetness  Soumess caKgIbnfge Salfiness  Sweetness  Acridness  Bitterness  Soumess Crispriess Toughness
Season 100 003 002 0092 013 009 0031 04166 009 0134 025 0613 028 010 009 0203 0063
Yellowness 1000 0542 06 0882 0817 ode**  0431% 08B0 0343 0000 0480  05%* 050 0701 0808+ 0788+
Browness 1000 050 05 0450¢ 0511F 020 0533 050 0130 034 015 0o 0605 0610F 0410
Greeness 1000 072% Q628+ 0561* 004 0730 072¢ 0294 0368 0197 Q74 Q78 0751 0579
Glossiness 1000 074 0609+ 0329¢ 086+ 0817+ 0085  048*  042¢ ORI Q7B Q7B 075
Kimchi cabbage 1000 0568 0530% 083 0903+ 0186  0616* 0501+ Q5M* O 0787 DAL
Salfiness 1000 0050 O848+ 0653 034 0345 030 067 0758 0758 0729
Sweetness 1000 0204 0451 0067 055 0375+ 0071 0342% 044 0289
Sourness 1000 086 0ISI  0437F 0473 Q704 0874 0874 0823
Kimchi cabbage 1000 022 0628 0529% 0630 0897 0868 0768
Satliness 1000 -0446¢ 0195  0477¢ 0402F 029 017
Sweetness 1000 0360¢  -0361F 05660 0633 0429%
Acridness 1000 0016 0372 058*  0559*
Bitterness 1000 0744 Q674 Q604*
Sourmess 1000 0857 0759+
Crispress 1000 0794+
Toughness 1000
*significant at p<0.05, **significant at p<0.01.
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Biplot (axes F1 and F2: 66.21 %)
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Fig. 4. Principal component analysis of the physicochemical properties and sensory characteristics of seasonal slated-Kimchi cabbage.
SP, spring salted-Kimchi cabbages; SU, summer salted-Kimchi cabbages; AU, autumn salted-Kimchi cabbages; WI, winter salted-Kimchi cabbages.
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T A FAEEFE)E DA dolE2] 51.98%9F 14.23%2]
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