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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 comrelation 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
) o Seasonal cultivar of salted Kimchi cabbage
Quality characteristics
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° 0.2420,02°
Soluble solid (%) 5.95:025" 6.184041° 6.29+0.38" 7.76+039°
Salt content (%) 1.59£0.09" 138£0.07" 1312007 1.55£0.56'
Lightness (L) 46.41+398" 49.6812.63" 46.26:045" 42.17+3.96'
Color value Redness (a) -730£1.17" -6.1210.74" -6.07£1.49" 6.55£2.78"
Yellowness (b) 15.98+1.63° 13.77:0.95" 1432215 14.49:0,50°
Firmness (kg force) 4.92:0,06' 426£0.18" 414034 391039"
~ Hardness (kg Force) 9.42£029" 11712053 9.71£1,04° 9.65:2.10°
Texture properties b o b .
Width (mm) 27.50£7.62 2594252 23.08:14 34.31£4.00
Peaks No. 9.36+0.48" 14474185 23.36£5.12° 13.69+341°
Total bacteria (log CFUJg) 4884046 6.88£0.95" 5.92+039° 4724054
Lactic acid bacteria (log CFUJg) 4.81+050™ 6.03£1.06' 6.69£0.95" 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
Vaidles Sl oy T;tcrﬁh‘f;le Soble gy ol b?;%c' Lig?ﬁ‘;“s Re‘(isess Ye“?b")mess Firmness Hardness Widh ~ PeaS
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 083" 1
Yellowness (b) 0131 0241 0244 0073 0451 0468 0089 0313 0076 1
Firmness 08027 0286 0200 0433 039 0042 0373 0173 0198 0319 1
Hardness 0143 0171 03% 0171 009 0419 0184 0275 0080  -0329  -0.034 1
Width 0371 082" 0380 0559 0233 0567 0166 081 0739 0310 0105 0117 1
Peaks No. 0441 0563 0797 0177 0577 0532 0339 0050 0370 0234 0540 0170 0410 100

significant at p<0.05, ~significant at p<0.01

A FH4E AE vlF7) 6.88+0.95 log CFU/gE 713

£ 4.72+0.54 log CFU/g, 4.88+0.46 CFU/g3T}. R Akt
of Fuli ¢t 7 F7E ZH2E 6.03+1.06, 6.69+0.95 log
CFUjg, &3¢ &5l 571 247} 4.8140.50 log CFU/g,
3.60+1.89 log CFU/ge] 1t ©]& Kim &(14)2] Fufj o]
B vl A JAANN FAG AduiFe] FdF7t
4.17~8.08 log CFUJg& X319} Blwale] 1 M <tol] Eof
AR, 2 A A BAHCR o5 AAuFTt Ft
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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, WI:winter salted-Kimchi cabbage.

uiere 2 A543 &4 (hierarchical cluster analysis
based on euclidean distance and Ward linkage)3t Z3}-=
Hezagios =AG Aol AAE AduFo &
A A3t zh AR A}l Ert 2h2 SR, LR
AT E vR e 2 A EH of §4]3+SUL, SU2, SU3)<} &
Wl 3=(SP1, SP2, SP3)7} 717ke- Al ol #Aek3l L, & FHl
F(WI1, WI2, WI3)2} 7154l 3~(FAL, FA2, FA3)7} 7171
Aol fAeHA
ol’de] Ao A Ztzte] Ardd HelujSe] 7
g4 gl nAYESHA F4 54 Aol US&
Aol F4o] Fdstd ddnjFE
3} | i = AdE w5 dse 23 49 A
B A7 g olof a‘:}ﬂ "} 9‘4 53] H
FEHE flste] vl
5 Al ot A= —‘} jf— 8 /\}%5}7] -‘?45]1’\1
A dul 2] ﬂ7] 117‘} el ] %33}‘:} o] o} & Zd<lu)
o] A o
4 i“’a]i]rﬂ o S ﬁf‘gﬂ‘ﬂ ]E st A Heln)
o digk o 2 A7 Zasith

\11

2 <%
= A7 AR wiE Rl HA A 24 5 A7
ATE A 712 A5 AleE st AdE A9
=el3keb] Bl n e 54 AR} o5 5] e
= AR AREEEE, A5 T E ) A
) A=) pHoF A Akee] 7§ 7l A1t
6.02+0.049} 0.15:001% = THE Aol Adu)F A 5HT}
pHE °Ft =3 A AEE okzh volt) 7144 138
T 7t 7.76:039% 2 7P w3k, A= T
& AERE folHQ o7t gldTh T A5 AAF
W7 B2 AP e] wlFET fejH o B ek 9l
3 AEE fo A Aol 7t ittt 28] A A=
(firmness) = FHI 571 7HE 322 4924006 kg%, Tk
%) Z(hardness) & o1& WlF7} 11.7140.53 kg2 7H =7
S EA & AP Al Fd 543t daa
AE EAF 23} Al A5} 7}9~*é nPE &

A= 1% FelFE el duAol gl = Y
=4 At A AR FEEEDH T A T*év‘i—(m)%(%)
AA dlolele] 742t 3559%< 2728%2] A& Hof
3L, FAHH L 6287% AT T3 F1 A1A, w71, 71
4 1BE I wlF A, T skt =3la, 4
= R A5l 93 Jhesith AdE dduise] &
| S5 nldo R A THEY A3 BulF, o 5
F 381 718 9% wj5E 3a502 AT o]

\G m>‘



B dTE ¥

52 221 %719
7hel AR B o) 7] Ao R S
o0, olel] k=YL

References

1. Al-Turki Al, Dick WA (2003) Myrosinase activity in
soil. Soil Sci Soc Am J, 67, 139-145

2. Colditz GA, Branch LGM, Lipnick RJ, Willertt WC,
Rosner B, Posner BM, Hennekens CH (1985) Increased
green and yellow vegetable intake and lowed cancer
deaths in an elderly population. Am J Clin Nutr, 41,
32-37

3. Ministry of Agriculture and Forestry (MAP). Statistics
of vegetables production amount. MAD(http://www.
mifaff.go.kr)

4. Lee JY (2004) A simplified method to evaluate major
quality factors and its application to determine
inheritability of tissue firmness and total soluble solids
in chinese cabbage. MS Thesis, Chung-Ang Univ, Korea

5. Ministry of agriculture food and rural affairs, Korea
agro-fisheries & food trade corp. (2011, 2010) Raw
material consumption survey according to food industry

6. Ku KH, Jeong MC, Chung SK (2013) Industrialization
of salted chinese cabbages and fresh-cut chinese cabbage.
Food Sci Industry, 46, 2-11

7. Han GJ, Choi HS, Lee SM, Lee EJ. Park SE, Park KY
(2011) Addition of starters I pasteurized brined baechu
cabbage increased Kimchi quality and health
functionality. J Korean Soc Food Sci Nutr, 40, 110-115

8. Lee KH (2008) Effect of ozone treatment for sanitation
of chinese cabbage and salted chinese cabbage. J Korean
Soc Food Sci Nutr, 37, 90-96

9. Lee SW, Cho SR, Han SH, Rhee C (2009) Effects of
the low temperature and low salt solution on the quality
characteristics of salted chinese cabbage. Korean J Food
Nutr, 22, 337-386

218 A|43 (2014)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Park SS, Sung Jm, Jeong JW, Park KJ, Lim JH (2013)
Quality changes of salted chinese cabbages with
electrolyzed water washing and a low storage
temperature. J Korean Soc Food Sci Nutr, 42, 615-620
Lee, MK, Yang HJ, Woo HN, Rhee YK, Moon SW
(2011). Changes in the texture and salt contents of chinese
cabbage using different salting methods. J Korean Soc
Food Sci Nutr, 40, 1184-1188

Kim J, Park KY, Choi H, Yang J (2010) Quality
evaluation of conventional salted cabbages. Korean J
Food Nutr, 23, 659-663

Kim HO, Suh SR, Choi YS, Yoo SN (2007) Optimal
conditions for mechanized salting process of salt-inserting
method for winter cabbage to produce Kimchi. Korean
J Food Preserv, 14, 695-701

Kim JH, Lee YK, Yang JY (2011) Change of harmful
microorganisms in pickling process of salted cabbage
according to salting and washing conditions. J Food Hyg
Safety, 4, 417-423

Lee MH, Lee GD, Son KJ, Yoon SR, Kim JS, Kwon
JH (2002) Changes in organoleptic and rheological
properties of chinese cabbage with salting condition. J
Korean Soc Food Sci Nutr, 3, 417-422

Hwang ES (2010) Changes in myrosinase activity and
total glucosinolate levels in Korean chinese cabbages by
salting conditions. Korean J Food Cookery Sci, 26,
104-109

Kim YW, Jung JK, Cho YJ, Lee SJ, Kim SH, Park KY,
Kang SA (2009) Quality changes in brined baechu
cabbage using different types of polyethylen film and
salt content during storage. Korean J Food Preserv, 16,
605-611

Kim MJ, Hong GH, chung DS, Kim YB (1998) Quality
comparison of Kimchi made from different cultivars of
Chinese cabbage. Korean J Food Sci Technol, 39,
528-532

Lee IS, Park WS, Koo YJ, Kang KH (1994) Changes
in some characteristics of brined Chinese changes of fall
cultivars during storage. Korean J Food Sci Technol, 26,
239-245

Han ES (1994) Quality changes of salted chinese cabbage
by packaging methods during storage. Korean J Food
Sci Technol, 26, 283-287

AOAC (1996) Official method of analysis. 15" ed.
Association of official analytical chemists. Washington
DC, USA, p 607

AOAC (1996) Official method of analysis. 15" ed.



23.

24.

25.

Comparison of the quality characteristics of seasonal cultivar of salted Kimchi cabbage

Association of official analytical chemists. Washington
DC, USA, p 1006

Collins CH, Lyne PM (1985) Microbiological methods.
5™ ed. Butterworth & Co. Ltd., Boston. p 73, 130-133
Hutchings JS (1994). Food colour and appearance.
Instrumental specification. Blackie Academic & Professional,
UK. p 217-223

Park WS, Lee IS, Han YS, Koo YJ (1994) Kimchi
preparation with brined Chinese cabbage and seasoning

26.

27.

519

mixture stored separately. Korea J Food Sci Technol,
26, 231-238

Kim WJ, Ku KH, Cho HO (1988) Changes in some
physical properties of Kimchi during salting and
fermentation. Korean J Food Sci Technol, 20, 483-487
Yoon HH, Kim DM (2000) Changes of brine
characteristics during the salting process of winter, spring
and summer Chinese cabbage. J Korean Soc Food Sci
Nutr, 29, 26-29

(H 20149 49 239 4 2014 59 19€ AE 20143 59 30%)



