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Abstract

The quality of Dolsan leaf mustard (Brassica juncea) kimchi was evaluated by measuring microbial growth and
changes in texture, color and minerals as sensitive indicators in order to determine the best storage conditions during
a 7 week storage time at 2+1°C. After storing at 2+1°C for 2 weeks, the samples had total viable counts of 8.8 log
cfu/g from their initial control load of 3.7 log cfu/g, while the number of lactic acid bacteria was 4.9 log cfu/g from
the initial number of 3.4 log cfu/g. The samples stored at 2+1°C for 3 weeks showed a 2.5-fold (3.3x107 dyne/cm?)
and 3.3-fold (2.6x107 dynef‘cmzjl reduction (p<0.05) in the hardness of stem and leaf compared to the initial hard-
ness. The stem parts stored at 2+1°C for 3 weeks had higher ‘L’ and ‘a’ values than the initial samples (p<0.05),
while the leaf parts stored at 2+1°C for 5 weeks had lower ‘a’ values than the initial samples (p<0.05). There was
an increase in the concentration of Mg, Na, Fe and Zn after storing at 2+1°C for 7 weeks, while the concentration
of Ca and Cu decreased during the same fermentation period.
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w22 AAdFoh(Isshiki et al, 1992; Tsuruo & Hata,
1968). ol2{gt 43 BEFES MR UE A FHFEE
Ueldo] WEE A QA7) AL ANk X of] vs] APAEE T
7HA AZETHKang, 1995; Pyo et al., 2000). &1} of Ho
1de] 5 ¥ Aujs s gto] HIoe Al Moz 357}t &
7}abAA o g-8to] A3 yto] R =gHrh= A F o] Aol A
Ue.a o] i ddo) s E4F zte] AQulrt gekxa 9l
€ ¢ F Ak =T AAE {55k FAHoA FEE
FA 8= o] Fadhd] A 2] FHE fA8E Widde
A LA, G 2o ZFdA e, WEAle] 7 WAL
A g, FAe FH7h A8 2 AAE 5 99 A7)
ug] o] o] 853 2 tHChoi et al., 1998).

Ut o2 ZA4EC] A= Hae| FAS fFAh=
717y & HF 714 7]17H g A F4E vt dids]
Atk ol £4717 F At 9l FEEE BEHY
A3} gayrg 9 3ishikg-o] #ojstr] wZo]ti(Choi et
al, 1998; Pyo et al, 2000). &1} 7t AA= o A
o vale] A A =AY A8}EA] oo vwH Q
5t A2A o] 715 stch(Park et al, 1993a; Chun et
al., 1995; Park et al., 1995b). &1} ZH7 x| 2] A #7] 7o)
nAE 2 F2 A0 g A57} vv)Eie, 73
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& AAshs AjdAle] 3 AR /fF718 Ao F
Zoll Ul HAe] 714730 dj@ A=7t L5 28
F dYolng £ d¥e AA7IE A ¢aSA 9
WsHE S5t uAEA FHol F2 2AA AFE
A% 71 A8 & A8zt gt

e W Ul

IR M= %W XE

F M8S) ZH(Brassica juncea)ye- 200730 HepdE o
FAl EhgelA A AoR Zo] 3040 cm FE A4
A A7E AHRELn, FAE]] vhE, I, AL
A% 3Y AFA FYA FYEAAL xRS YFA
At ARSIt 2t Y-S AFL A 7t A A
UE-E ARSI 2H A Al Wy 9 RAse wigh]
= o3 2 2t 25 keoll &7 1 kg Z3F BEHA
Heoa Aol og FEER 63 FHsl 22 W £
&3t 1S kg, vhe, 8% 47 25 g, AR7MF 1 kg, B2
T 90ge YAME Zo} FEFE 15 Lol 4o A7 Z4F
oI FAAF-, Ax7]) 22 A 250 g AANSA, =
714, 223 EFS A) 250 mL, 570 15 g& 2 EFA
Zch. ole} o] A= A= PA L St2H &7)(
7FZ 25 cm, A= 20 cm, 3E°| 8 cm)oll 2 kg¥ EHA B
I U8 F IR0 4987 AASIEA 139 1
N4 Aol AYsidct.

oldE 55

ZAHAE AL (2:1°C) A% F VAE (FAE, AR ¥
49 4% FA8A) Al uAE E4E 98
M ABAIZIME 2 kg¥ ZH2} ¥3E E2Y £719A
10 g& F#Ho= F8le] Phosphate buffered saline
(PBS, pH 7.4) 89 90 mL& ©]8&3}e] 100] 34 &t
23 @ AE8e AR Y. 235 23S
18 zF &A 349 0.1 mL¥-E PCA (plate count agar)
i zlol] HEF 3l 30:1°C] v F7IolA 48417+ 2 wiY
g F A48 AgE A&, AR 7 9 34
o} 1| mL% -2 Petrifilm Yeast and Mold (3M Center, St
Paul, USA)ol #F3le] 30:1°Ce] wig7]oll A 4827+ S<t
g F 448 B AY-E FHs T, 2dae
Rogosa (Difco Laboratories, Detroit, USA) 23| v =]o] z}
A B 0.1 mLYE ¥FS =2 3 F 30:1°C9
wg7lolA 48217 Ft wigE F AAE AgrE 2
b= 5

=&Y
A 3 HEAANA FA FA2E Ao ] YR
o} F7)%-919] #UF AEE A= G (Lee et al., 1988)

< H43 sla FUE $A9 20 A A8 A £ L
AslA ZEA ] E71 AY AoAREH, de T4 AL
ofgfoll e B F77F 20 mmolH, Alge] yHlE |
cmZ HEEA L texture analyzer (Model TX XT2i,
Stable Micro Systems, Godalming, England)®] Zdd &
FEEE 1.0 mmsE 8o 103] ¥H5-E o2 SPSS 7
712§ o] g8t Wi EFUAE T35, ANOVA
test & 5% TNA Turkey test® A A8 tHKim et al.,
1998a).
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27 &) 8] M e AAA (Model CR-300, Minolta Co.,
Osaka, Japan)§ AF8&3le] W (lightness, L), A%
(redness, a), 9% (yellowness, b)E & A8 3 103] =
AaaL olw] ARE-§F HF WA (standard plate)®] Lk
& 9848, aZhe 0.14, 212]3 bgHS 0410tk o]
e 2L AERE T 2ol Aldtste E43519 .

AE= (AL + A2’ + Ab%)'?

ZZx|e| 27 |MEE &Y

270 7714 §=% 532 AYA F 4 P ¢
5 2719 o] AARN BEL AFHs &4 B
o] g-3ted thi3} o] SH&Ack A E wet ashingd
wbedl] A& 05 g& F&| Wi, o7]d 20% HNO, 10
mL, 60% HCIO, 3 mL& 3 ¥ F9sid w7ix 719
AR}, FYaz A58 WzA2] ¥ 0.5 M Nitric acid®
50 mL A& 83t o] A5 8NE Z3& AlgAl A3
B, M YEY EEEYS £t o tubedl 8 mL
& AFsle] FFERYoR 549k Blank testEo= 0.5
M Nitric acid 89 8 mL& F3| AEFSF £33 F=A
(AA-6501GS, Shimadzu, Kyoto, Japan)2 %43} c}.

=Yt

HeH7he uEEE Folo FE8 AUt 9%
AES 4T B4 1088 ez HdAst A E A
Z F BRI 2:1°00 BHAEAA 0, 7, 14, 21, 28, 35,
42, 49, 5697t 7¥ 7HF o2 Hr}erE<Ql vjout Alut b
AdAl, #RkE Folgt F Hedonic scale (98H tes)R
WeB7HE AAF F o7 A= spss 54 #HANAE
ol &3ty P} EFEUAE 7513, ANOVA test ¥ 5%
FFoNA Turkey test® A A8

a3 n#
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Fig. 1. Changes in microbial growth of Dolsan mustard leaf
kimchi during a 7 week storage time at 2+1°C.

eAZ 2719 FFFE 37 log cfu/ge] FFolA Alztst
o 25 ARZ7IZ7HA] A&FQA AFE B 8.8 log cfug

TEOR AT F 3FA ] F43 F4AE Hol¥A 7F
A7} 49 log cfulg FFELE ZAadte AL B
ol A wAEX7Z|de AU AFE=(ENHEHLR
2.0~3.0%) 2ol F71/9018A aFd & Adde vdE
(anaerobic and haloduric microorganisms)®] =2 4§83}
Ag 7} AN S v E3 7HF {7)4ke] A E
w2} pH7F RolA| 3L Leuconostoc mesenteroides®t 732 %
Abatol zpEtH, T4 dEC] AFEEH 7] o & o] oh(Kim,
1998b). ¥tH &8 9 FAFS 3F7HA 27t 429 49
log cfwgZbAl 5248t § 75744 A2 57 glsle
U AA uBE F8 FFE FASATE Park et
al.(1995b)¢] 7t 2axy F v|AE Fae Ml
H3 AN FaTE IFARYH ASHH o2 74
I ANF P AR FALE A $4UF 24U A
329 Aolof] Ho 8L BT A= ol £
AFAM = B3 A 3-E veRd.

ME712+ & ZdX|e| B Hst

4 242X 9] AA7)7ke) ulet E719 Yo AEE F
A% A= Table 15} 2o} 27X £719F 2] AL A
2 (2:1°C) A 27] ZAEE 8.2x107 dynelem® |3 25
A Aol 719 AEE 7.3x107 dyne/em’, 2] ¥
9] AEE 6.2x107 dyne/em® ©|A=Hl 7] 2=} p<0.05
FEAA ¥ Al fo)F zo)7t IATE 2 3F F3F
ALAZE & 7ASddle 27 Axd vl& €719 Axe
p<0.05 FrelFFollA] 2.58) (3.3x107 dynefem®) 4, 12
3 9] Ax= 336 (2.6x107 dyne/cm?) ZFA3dHAL, 35

A 75 Alele] A& AA Alddle E71¢9 €8 AEE
p<0.05 oA fre] A Aoz} 1Tt

Park et al.(1995b)2] AFANME 74X AE7} SA4 3}
A ULAARE Zadle 4TS BT BAsdEr o

Table 1. Changes in hardness of Dolsan mustard leaf kimchi
during a 7 week storage time at 2+1°C

Week Stem (dyne/cm?) Leaf (dyne/cm?)
0 82992582 82820839°
1 74079226* 83749342°
2 73491640° 61999026°
3 32719289° 25868979"
<+ 32087366" 21334742
5 19534061° 13773029°
6 15046468° 13260047°
7 13517634° 12616133°

"Values with different superscript within products are significantly
different at p<0.05

£ & 47 fFAtsk.

MA |2t B Zk2R|Q] Mx s}

22 715 AL AR (2:1°C) 27]|%H A|7bo] 73}
ol we} 752 AA7I17H7EA] e MAo] o,
53] 3F7HA] A2AF Al, HE9 AT} p<0.05 T

A AF 271G 1% F718te AFES 2 (data
not shown). 2t %] 2] ALo= H AHAA (2:1°C) 2=
5571 73 F AAFQ A9 zolrt M=o, E
3 p<0.05 FEAA FN =7} Fade S B9
(data not shown). Park et al.(9)2] oA 5:2°Cel A
AR E 24L97HA AR Al 33%H =9 carotenoid THE]
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Fig. 2. Changes in mineral contents of Dolsan mustard leaf
kimchi after a 7 week storage time at 2+1°C.
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Table 2. Sensory evaluation in Dolsan mustard leaf kimchi during a 7 week storage time at 2:1°C

Week Hotness Sourness Taste Texture Flavor Color Pa? a::br?:!ty
0 3.18£1.16™" 1.09+0.30° 5.36+1.03% 5.80£1.13% 5.54x1.36™ 6.09£1.22" 5.18£1.40M
1 4.501.26* 1.20£0.42" 5.50+1.51 5.63+1.19 5.50+0.97 5.10£1.59 5.60+0.97
2 3.70+0.82* 3.10£1.45" 5.80+1.14 5.60+1.07 5.80+0.92 5.90+0.74 5.50+1.51
3 3.60£1.43° 3.20+1.62 6.30+1.06 5.60+£0.97 5.70+£0.65 6.00£1.05 6.40+0.97
4 4.60£1.17* 4.200.92* 6.50+1.18 5.60+1.35 6.30£1.25 6.40+1.07 5.90+1.73
5 6.00+1.49° 4.00+1.07™ 6.40+1.64 5.3620.82 5.70+0.67 5.40£0.97 5.20£0.92
6 3.75+0.88* 4.801.62% 5.88+1.25 5.30£1.15 5.25+0.71 6.13x1.12 5.25+0.89
7 3.80+1.03" 5.30+2.06° 5.20+1.14 5.00+0.95 5.90+0.74 5.70+1.06 5.70+1.34

Total 4.14+1.41 3.32+1.94 5.63£1.36 5.34£1.27 547+1.12 5.84x1.15 5.59£1.26

""Values (Mean #+ S.D.) with different superscript within products are significantly different at p<0.05.

N Non-significant.

100 g F 155.6 mgolA 2t A Ag7)7ke] 7z gte] wje} 7
F Folle 1248 mg/100 g & 20% HAsAr T2 g
S AF 279 02 mg100gell A 75 Folle 0.1 my
100 g0 2 ZHAadhd) uisl), &, vi2dlg, 2832 JEF§
Fe AR 27000 27} 1.7, 486, 575.6 mg100 goll M 75
Fole 21-24% F713hs A%E Ul old g A
2 Aol 03 mg/100 gl 7FFolE 0.5 mg/l00ge &
67% 378kt B7ke] AS 0.2 mg100 go & AA7|7+
% AT S HATh Park et al.(1995¢)2) A4
£ 5:2°ColM ZAAE 32U71A A Al BES 4%, 2
FE 25%, BE 55%2 7As0on, 29 viavlg

< ¥spy} Qika Baste F7)A 9| gheo] A7) 7ke]
F7HETE Fhdhe 49E el £ d7dMe 2
&, T8 28 9 A £33 ALAE 717
Fol F7keh= 4 ge Bed ol 229 MzzAn
Agexe] d¥oz B2 ol W} Jde Ao
AlE €}

M2 NE & AERe| HsHI}

17 AR AR F A #5H e AFE Table
29} 7}, wjeute] AS AR x7|de 9A veRgey
A% sFole o A% 71708 felshA =4 vebg
(p<0.05), 2 F t}jA] vfgote] FHAE Ho=Z ey
Alske] A% 157H = Aol7} fIloy 238 f2) <)
Zko|7F YERG7] Al ZEste] 7374A] Algte] E8] F7)8}
£ B%S YERh e AS- AZR7)6) vg 3555
Atelell 71 A vebgto A 72kl AA f2l3 #o)
= 9k AL AR 2709 vig] F7), 3712 44E
oft ZasE Agoldot FoHQ Aole Ut &
Al AR 27190 vl3] 4500 718 ¥4 JeERstey #9
Aol Aol flLn, Mol - A 7|7l AH F9F
Zpo] 7k i on, Muka Folghe A 330 71 ¥

Hebgeu fod-e it & A7 2A%E £ 9 g
A% F 36704 2 712kl w8 ¥y FePrt A
F7t ozF wA vebd A gk v g5k A2l e f2F9l
Zol7h fReue £ 4712 137 & BBl
BEol Qe A2 Yehyit.
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EEHS F A2 LYEHY F olAE AP g % E
29| ¥stE AT AF F vAE A% sl ol
g A3 FaTe A 250 88 log cfulg 7HA] AAgH
F 1F7A0 = 49 log cfugZtA] s AgS B
A g8 8l ZAAEE 35714 42 B= 49 log cfw/g7t
2 AR F 137K AA vAEe F8 28 A
Aot 7k vl ok AlQ)E e A Ao vjs] A
75 5 A 3 A, Ay FolglA foF
A Zpol7t fARCE A F7]1E AL AF (2:1°C)0] 4
Fol mel AGx718E He] Walo] 753713 218 )
on 53] Yot AMET} pc0.05 T A 278
o 11% F7tehe A% Bk 204 Yo Agoe
AL A% 21022 5571 A% F AAHA M9 2}
ol7} WYY oW, E3] p0.05 TFNN HUEI} BA
3 ZA%E o 7712 36 24, 78 a8x
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