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Quality Characteristics of Spring Napa Cabbage Kimchi Harvested at Different Times
Sun-Duk Cho, Hye-Yeol Bang, Eun-Ji Lee, Gun-Hee Kim*

Plant Resources Research Institute, Duksung Women's University

Abstract

The purposes of this study were to prolong the storage period and maintain quality of kimchi made from spring napa
cabbage, which is used less frequently than winter napa cabbage. The results show that the firmness of kimchi from early
July, the latest harvest period, was significantly higher than that of kimchi from mid-June. However, as maturation
proceeded, no significant difference was observed following the harvest period when kimchi was stored for 8 weeks.
Regarding pH and acidity, which are highly related to maturation of kimchi, pH generally decreased from the initial storage
period while acidity increased. In the sensory evaluation, appearance was best in kimchi manufactured in late June
according to manufacturing and maturation periods (p<0.05). After 4 and 8 weeks of storage, kimchi manufactured in early
July had the highest scores with no significant difference. Texture and overall acceptability also showed no significant

difference in each processing period.
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| 5=(Brassica compestris L. ssp. pekinensis)= 4 A+t
(Cruciferae)oll &3l= Fallato]l A&7 AZ(Jung et al.
2009), v 29w = o o] AARE AL glom =l A4 A&
HIFe] 25%S AAISHAL QITHKIm et al. 2014a). ¥jF-2] °F
90% 01@}01 A= FHE fFEE ole oF 82.5%7t ¢y

o] thE LEAES AR Az ARE3EL 2THChoi et
al. 2015). HHT-4 FHLS Al AL 555 A
Al EAR Ef0 njeutoln} gmjo)] #odE= glucosinolates

54 22 Ve EEES dEk uet 2 FAEEAC @
2+ 4 AUTHChun et al. 1995). 3 #iFE 7Ax9] U8
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AF7F o] HAEATHKim et al. 2009; Park et al. 2013b).
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Az A9 AT H=g Ao ThPark et al. 2013b).
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A
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714 27k g AR 5, 4°C ALl 85 &<t A7dshd

A AR WE B W sE 54 2sth

IIXIE
2. EQ?A*

(=}
2~H 5 A< =
1) T3 2 JAEHE
e}

I
!
p‘h

Z277](FD-720, Kett, Japan)Z ©|-8-3]
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S pH, A= 2 g% o) AREStH(Yun et al. 2014).
pH ¥ A== automatic titrator (Titroline easy, Schott
Instruments, Mainz, Germany)S ARE-3le] A2 =735}
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4. SHIX2
RE APE 3 ol wHEste] gk FFAAF LERY
AL 7F FEo] ZAH-2 SPSS Win program (Version

19.0, Chicago, IL, USA)S ©]&3t] ANOVA 48 44|
3} 2™ Duncan’s multiple range test2 p<0.05, p<0.01
F<eollA A5

nm. Zx gl uxt

TEAZE i, AdulF B A R gAE
B 243 A= <Table 1>3 7o} wi5e] 23
2 93.02~94.86%°1 o, AAuF= thah W2 92.87~
93.75%°] FETHES HAL, X FEIFFS
91.01%= FZA|70l we} FEgee] xfolE BT Lee
et al.(2008)= A1 WiellA] Ajufgh wjF=o] stk 96.7~
97.5%, =4 AME 94.7~96.4%2}3 B3I =T, o9} &
Hate] 2 Aol AR wiF= =4 A s} vlszs)
AY tha ghe FRSEES Bl AASAELS 3]
7t ZEFE o]8o] BrFsste] AAR o] ol ulet,
69 F<= 13.73%004 78 2 19.44%=2 =715
AR= A F ZabEgo) o8l A= 714 de
S7I2 pHe 741 Ates S7kke 43S HAth(You
& Kim 2013). w2} pHe}F 2bee] Wsh= 7x|e] S =
2 golgk = e 93 A HolH o2 o Ao vy
o

T2 oA $ Atk(Yun et al. 2014). B AFoA A

<Table 1> Water content (%) and trimming loss (%) of Kimchi cabbage, brined Kimchi cabbage and Kimchi

Water content (%)

Trimming loss (%)

Fresh Kimchi cabbage Brined Kimchi cabbage Kimchi
EC 94.18 80.96 13.73
MC 93.02 91.01 1839
LC 94.86 88.62 19.44

*Harvest time of Kimchi cabbage-EC; Mid June, MC; Late June, LC; Early July
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<Figure 1> Changes in pH and acidity of different types of kimchi
during fermentation at 4°C for 8 weeks. Error bars
show SD, n=3. Harvest time of Kimchi cabbage-EC;
Mid June, MC; Late June, LC; Early July. ®° Different
letters mean significant differences in the same storage

period by duncan’s multiple range test at p=0.05.
* **Significant at p<0.05 or 0.01, respectively.

A7 % pHeE A= 843 27 Frol Rl Ao (p<0.05)E
wow, I A= <Figure 1>3 2tk A9 %7] pHE
5.07~5.48°1%0m, 27 45210l 3.75~4.962.2 FrAsicrt
A A; 85l 435~438F ThA Z71elth Park et al.
(2013a)°] =2t EHFE o]&ste] X E Axste 47
B¢ HEAA pH W3S #ES A3 pH 5.52004] 45 &
B 5 48308 7Hreitial Radk A S-S A9E B
Atk AEE Z7] 0.29~036%04 A 8FatlE 0.78~
091%= F7Fetaith. o]¢} 2ol A% 717 5 Ak=e] F7f
= Fe] B Aol ik 5o friteE wEEy] o
o] Do dth(Kim et al. 2014b). AR 2] SAJolA wro] 7}
2o A7)0 HZMNEE 0.4~0.75%C1H 0.75~1%E <4
o HEFHARIL 1%/t o AFs] & ez u
%32 9 ck(Shin et al. 2012).

A= 69 S AXQ Z7IA7L 1.47+0.06%= 68, 7
4z AR HT FojHoz e ks Aok (p<0.01) A%
D7) AE 1.65~1.78%= A4 WS WellA H2l+7+ 2}
0|2 YehHA] &UTh<Figure 2>. o]+ Lykz¢l A9 wjF
o] dwe} vl gholm, X Az A Zakr A8S 9
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<Figure 2> Changes in salinity of different types of kimchi during
fermentation at 4°C for 8 weeks. Error bars show SD,
n=3. Harvest time of Kimchi cabbage-EC; Mid June,
MC; Late June, LC; Early July. ®*° Different letters mean
significant differences in the same storage period by
duncan’s multiple range test at p=0.05. *,**Significant
at p<0.05 or 0.01, respectively.
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<Figure 3> Changes in firmness of different types of kimchi during
fermentation at 4°C for 8 weeks. Error bars show SD,
n=3. Harvest time of Kimchi cabbage-EC; Mid June,
MC; Late June, LC; Early July. *°Different letters mean
significant differences in the same storage period by
duncan’s multiple range test at p=0.05. *,**Significant
at p<0.05 or 0.01, respectively.

st 8l Fulla A AslE fleide dRkdlem A
AuFe] o FEE 2% HEE FAEoF itk BRuEy
ATHKim et al. 2009; Lee et al. 2011).

AEe AR FAH7N T2 AR, B Ao Alzd
AR AxE 79% AR 27]A7F 12.05£1.92 kef2 6%
S 6.68+0.84 kgfell H]3l) 2ul) A= Fo]H oz Eokort
(p<0.01) =7l X1l we} A7 gFAfll= 68 <, 6
A, 79% ARe] Arrt 747 5444131, 4.99+1.08, 5.90+
111 kgf2 ZHAatdon, A7)l e folH3l ztol=
NATH<Figure 3>. ©]& Chang et al.2014)°] 27 £/H=
gjete] Axd X9 Awrt A7) 7ke] At wet
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<Figure 4> Sensory evaluation of different types of kimchi during fermentation at 4°C for 8 weeks. Error bars show SD, n=10.

EE AEFolA Ziskes A4S JeEoaL Barsk 7é ZAZF 42+0.504, AWHAQ 713 % 3.9+0.8980= 714 &
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ashid), ol 23 Aol sl 24 Wpel 3 g 1

w3 gito] EE ] wet Alxd o] FaeAHA A7) V. QoF ol A=z
7] wolth(Yun et al. 2014).
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4C AR 8% B ARSI wE2), WEF, L o AHGETL e BHIEE ]88 A
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<Figure 4> LFERE mist gtk AR RE vk, w37k A3k ARE 23 R 79E A7) 6 B
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192 BEIREELSEEEE Vol 31, No. 2(2016)

olof wlsh B3t 44, el B7E H2 B 1 £
A Rol7k 72gel wet AL BuhEE Az 1A
wal

Ezloﬂ ] ] Oﬂzs]:,: g_%_% g]-o]s]— 2= 041;]_ 1;]_1:!]-
FEANZ7E 7P =2 wiFE AleE AR s s S
Boll A AErt frolxow E% o =477k g A7k
ol AFENCER o|F A7 gAY 3 AA k] 2}

T AlstE A7 2 ZloR AlgEr

7YALS] 2

£ AT SEFFTY Ao U E e
7185711 e] FAEAA 7SN EAIY o] AL who} )
HAom oo TAL=HUTH514002-03).

References

Chang JY, Kim IC, Chang HC. 2011. Effect of solar salt on the
fermentation characteristics of kimchi. Korean J. Food
Preserv., 18(2):256-265

Chang JY, Kim IC, Chang HC. 2014. Effect of solar salt on
kimchi fermentation during long-term storage. Korean J.
Food Sci. Technol., 46(4):456-464

Choi EJ, Jeong MC, Ku KH. 2015. Effect of seasonal cabbage
cultivar (Brassica rapa L. ssp. Pekinesis) on the quality
characteristics of salted-Kimchi cabbages during storage
period. Korean J. Food Preserv., 22(3):303-313

Chun SS, Choi OJ, Cho YS, Park SK, Park JR. 1995. Changes in
pungent components of Dolsan leat mustard Kimchi
during fermentation. J. Korea Soc. Food Nutr., 24(1):54-
59

Han ES, Koo BY, Kim KH. 2000. Cooling and packing
characteristics of salted Baechu. Food Eng. Prog.,
4(3):156-161

Jung JI, Hong EY, Kim MK, Jung JW, OH JY, Kwon MS, Lee
KP, KIm GH. 2009. Changes in Total glucosinolates
levels and physico-chemical properties of Kimchi using
Korean Chinese cabbage of harvest time according to
various storage conditions. Korean J. Food Preserv.,
16(5):612-617

Kim MJ, Hong GH, Chung DS, Kim YB. 1998. Quality
comparison of kimchi made from different cultivars of
Chinese cabbage. J. Kor. Soc. Hort. Sci., 39(5):528-532

Kim SS, Seong GU, Hwang HY, Jeong MC, Chung SK. 2014a.
The short-term storage characteristics of cut kimchi
cabbages treated with Ca*"
21(2):157-162

Kim SS, Ku KH, Jeong MC, Hong JH, Chung SK. 2014b. Effects
of pre-heat treatments on the quality of cut kimchi

. Korean J. Food Preserv.,

cabbages during short-term storage. Korean J. Food

Preserv., 21(6):776-783

Kim YW, Jeong JK, Lee SM, Kang SA, Lee DS, Kim SH, Park
KY. 2009. Effect of permeability-controlled polyethylene
film on extension of shelf-life of brined baechu cabbage.
J. Korean Soc. Food Sci. Nutr., 38(12):1767-1772

Ku KH, Jeong MC, Chung SK. 2013. Industrialization of salted
Chinese cabbages and fresh-cut Chinese cabbage. Food
Sci. Ind., 46(4):2-11

Kwon JY, Cheigh HS, Song YO. 2004. Weight reduction and
lipid lowering effects of kimchi lactic acid powder in rats
fed high fat diets. Korean J. Food Sci. Technol.,
36(6):1014-1019

Lee JS, Park SH, Lee YS, Lim BS, Yim SC, Chun CH. 2008.
Characteristics of growth and salting of Chinese cabbage
after spring culture analyzed by cultivar and cultivation
method. Korean J. Food Preserv., 15(1):43-48

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. Master's Degree Thesis, Chung-Ang Univ.,
Korea

Lee MK, Yang HJ, Woo HN, Rhee YK, Moon SW. 2011.
Changes in the texture and salt content of Chinese
cabbage using different salting methods. J. Korean Soc.
Food Sci. Nutr., 40(8):1184-1188

Lim J, Seo BJ, Kim JE, Chae CS, Im SH, Hahn YS, Park YH.
2011. Characteristics of immunomodulation by a
Lactobacillus sakei proBio65 isolated from Kimchi.
Korean J. Microbiol. Biotechnol., 39(3):313-316

Park KB, Kim SG, Oh CH, Jeon JI, Oh SH. 2014. Gastric cancer
cell growth inhibitory effects of cabbage kimchi by
fermentation and storage conditions. Korean J. Food &
Nutr., 27(4):692-698

Park SE, Bong YJ, Kim HY, Park KY. 2013a. Quality
characteristics and functionalities of Korean and Japanese
spring Baechu cabbages and the kimchi prepared with
such cabbages. Korean J. Food Preserv., 20(6):854-862

Park SS, Sung JM, Jeong JW, Park KJ, Lim JH. 2013b. Quality
changes of salted Chinese cabbages with electrolyzed
water washing and a low storage temperature. J. Korean
Soc. Food Sci. Nutr., 42(4):615-620

Shin JH, Kim RJ, Kang MJ, Kim GM, Sung NJ. 2012. Quality
and fermentation characteristics of garlic-added Kimchi.
Korean J. Food Preserv., 19(4):539-546

You BR, Kim HJ. 2013. Quality characteristics of kimchi added
with Allium hookeri root. J. Korean Soc. Food Sci. Nutr.,
42(10):1649-1655

Yun JY, Jeong JK, Moon SH, Park KY. 2014. Effects of brined
baechu cabbage and seasoning on fermentation of
Kimchi. J. Korean Soc. Food Sci. Nutr., 43(7):1081-1087



rn

IONPALY| i
March 24, 2016;

2016; revised

Rural Development Administration. Developing “General
Seasoning Station for Kimchi” to save ingredients and Received February 23,
time. Awvailable from: http://www.rda.go.kr/, [accessed accepted March 28, 2016

2013.11.15]



