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Changes in Fermentation Properties and Omnithine Levels of Baechu Kimchi by Storage Condition
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Abstract

Changes in fermentation properties and ornithine levels of Baechu Kimchi by storage conditions were investigated. After
making and fermenting Kimchi at 15°C for 32 hr (S1), 36 hr (S2), 40 hr (S3), 44 hr (S4), and 48 hr (S5) during the first
10 days of storage. The Kimchi samples are subsequently stored in the —1°C Kimchi refrigerator for up to 60 days. Changes
in the pH values and lactic acid contents of S4 and S5 samples are slightly bigger than the S1, S2 and S3 samples which
have no significance differences. According to lactic acid bacteria (LAB) number, all samples show the largest augmentation
according to the number of Lactobacilli during the first 20 days of storage. After 20 days of storage, the S4 and S5 samples
show larger accumulations of LAB than S1, S2 and S3 samples. The Weissella genus is predominated at the 40 day of
storage in the S5 sample. Ornithine levels are increased up to 170 mg per 100 g during the storage period of 40~50 days
in the S5 sample. However, the increase of ornithine levels in S1, S2 and S3 samples is smaller than those of the S4 and
S5 samples. These results indicate that the conditions of Kimchi fermentation, which is 48 hr at 15C before storage, is
proved to be the most superior for ornithine levels within the Kimchi refrigerator.
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genus BE= o] 2o wEbA A 2 5 S-S &
4= It Cho 5 2006; Lee 5 2008; Jung 5 2011; Kim 5 2012).
E3 A7 F A FARE species HEZE A DEHA,
dutA o2 vy x7|o= Leuconostoc citreum, Leuconostoc
mesenteroides 5-°] & o|F1, HZF9 or& FAs= pH
4.0~4.3 7|7roll= Weissella koreensis 0] F& o|F= ALS
Z dEA JtHKim & Chun 2005; Cho 5 2006). 71x]2] -4t
# BEE A9 7|54 A Yhe vl itk ol
W, AA] §Akt Weissella koreensis= L2 U ES ZF A
1= Aoz otelA 9lI(Yu S 2009; Moon 5 2012), 7|4
&l Weissella koreensis OK1-6 ¢35 Al 2 H71eE A
= 2E2YH o] fojFog FAEE Aom 2AEUY
(Park 5 2012). TSt 22U ¥l AAAS Weissella koreensis
OKI-6¢} 0|5 o] g3t A=t x| 9 Jugk aap7} 2T
AE57|= gt Park 5 2012).

2E2UHE vl o] OoRg ofu|iito 2 T F3t oFe
ARl A5 FoA AT =EY 2] s 5T FHT
87 HoFEs 7)150] 4EA 9thBucc 5 1990, 1992; Elam
S 1989; Moon 5 2012). E3E 7t gFE Yo} sl 52 53t
7F 55, 5% A o] 7)o] LelA qlckMuting & Kalk 1992
Shi 5 2002). AF7H]= 207U A Foll Bol =] 2
= Aez dA AN (Uchisawa 5 2004), 2 A=]9] &
Ay F AFEEY o2 et e =2Y™ e FA4%
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gElst] AXE A4 F, AAGEL AFS S84 224
o] FFE Izt & = e 2 A FYH I o]
FAHA anREAlE 2" A AT 2 2Ud"
Fo| FXE HAE AT & U ALE 7L
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1. HIFZX M=, s 9 HF

2 Ao AR A Alge AR AR F 15T <l
Falole oA SAdAIZl Alte] wet 8 S H(Noh 5
2007; Oh 5 2008), Z+ 3247}, 36A17}, 40A| 7k, 44A)7F, 484
7+ %43 AL S1(32 h), S2(36 h), S3(40 h), S4(44 h), S5(48
hy2t WHstATh wiF=AA] Az AR /FEA=EL] % H]
&2 A w710, FEFA) 115, EE 2.0, A% 1.0, ot
2 ks 2.0, &3} 1.0, th2l 37} 0.5, ThR gFu} 2.0, ot 1.0,
HEF7HE 3.0, A LS, BHHA 15, pAluf =E 15, &
(2 0501tk v A= HYoEE(F) HX A4
A AzstgoH, A= ZF A EE S T YR2E
—1.4C, Z2YA1(DOK224DCS, ¢ olut=F), Korea)ol| 60
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A7 BBSHEA A ] AR A Aot

2. BEYA A2 =X

7 W23 Ars Az 4% 9 A A% A &
102 7HAo2 YAstET, 3 T DM (HR-1861, Philip,
Netherlands) 2 vhafslo] THET 4} AAS 24 D 24
NE= s

3. pH Bi5t EA

Zh vj 532 A28 pH H3H= 50 ml tubeo]] AZ] mhaf A
7 25 ml o} pH meter(FE20-FiveEasy™, Mettler Toledo, Korea)
£ ol&st Sk
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7} wj

AR Ame) 24k g W 24 gdetel A=
10 go] FF45 7I8he] 50 M2 AF-g313, 0.1

o2 pH 830] B W7HA] ARSGT 24k Bk theo] 4
2 olg3te] A&t

NeOH(1 nt) §:7]41 NaOH. 0] 3ul)<NaOH 47}
X

A (%)
REBEE

00

5. 7ihkd & B3t £

Z i3 A] A RE HE 2 10 ~10 ° HYZ 3453
a1, §AMF AgF o2 BE35t7] ¢51e] DE MAN, ROGOSA
and SHARPE(MRS, Difco, USA)¢]| 0.002% bromocresol purple
(BCP, Sigma, USA)E #H7}ste] AR5}t BCP7F A7HE
MRS agar 14| #ijZ]o]] B4 H A& 100 pbE =Egt F 25C
v F7]of 48A17F vjeFsto] ABAE &Y k=g colonyE Al
451o] A& mlT colony forming unit(CFU)2 e 1 ThPark
& Oh 2006; Yu & 2009; Yu & 2011).

sk gARE 4 sk 2% Ao
Zoitt 22UE 107442 53]
2 ZJFste] MRS HA| vix]o]] HF 5 25C vjk7|ollA &=t
HlS ST ARt AIRE | mt AFEt RS F
3 MEZE %3t F genomic DNA(gDNA) 5+ 7| E(Bioneer,
Korea)E ©]83t] gDNAE FE3}13H:. =% ¢DNA 5=
£ =243 5 PrimerQ7F:AGAGTTTGATCMTIGGCTCAG, 1392R:
ACGGGCGGTGTGTRC), Dr. Taq DNA Polymerase(Doctor Potein,
Korea) 5& ©]&3to] PCR AAJstGoH, ¥ojZl PCR A=
2 (F)uraZA 23} 16S tDNA sequence ZIHE IS
on, o] EHE fAF & BEE EA5ATHKIm & Chun
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2005; Kim 5 2012).
7. RELIEl &
22YH k2 HPLC(ACCQ - Tag™ Amino Acid Analysis

System, Waters, USA)E ©]&-3to] S4351%ch 2 24H | 3§

T S=A S 45l AccQ - Fluor ReagentES ARSI o1, o]

= =49 BEE 93 3.9<150 mn column(For Hydrolysate

Amino Acid Analysis, Waters, USA)Z A3} TE Column o

2RE FE=AE £E41717] H8iAl AccQ - Tag Eluent A

(Waters, USA)Q} 60% acetonitriles 25 1 mle] §&02 &

2 F8ItE L =Y g2 35 L-Omithine(MERCK, Germany)

o] BA A} v wsto] A THPark and Oh 2006; Yu &

Oh 2010).
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1. pH Bis} =3

w7 %] 9] pH W3S 4% A, Fig. 1949t 2ol 3
A Az A2 0 dayol A= pH 5.3~5.5 {92 SHHJS
o, &4 9 A% Azt ©E pH W3t= 27] 1097449
W7 vjnd & Ao AL o] oA = XA
1 B re2 Al A 15CoA e AF A7HS A3
o2 77 2 S548 h)T-= S1(32 h), S2(36 hy7Le]| ¥]3te] pH
a7t E 9 2 Aes Usigen, B Algto] g w
2} pH7} 43~447HA] GolA]= A& & 4= U ol 2
Aie AP Bf/ A 4 A7 25t 27] pH
3t £=5 2T 4= ST 8548 hyTollA= Hatk 30U A
B ZX9] pH7} A9 HA gt 2710 & A|FE= pHS
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Fig. 1. Changes in pH of Baechu kimchi by storage
conditions. After making Kimchi (0 day samples), the S1,
S2, S3, S4, and S5 samples were fermented at 15C for
32 h (S1), 36 h (S2), 40 h (S3), 44 h (S4), and 48 h (S5)
of the first 10 days and subsequently stored at —1.4C up
to 60 days.
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pH 4.0~4.5(Lec CH 1997; Rhee 5 2011)0]| o231, 1 %
604 7HA] pH 47} w9 &aghs & 4= Uit 3 A%
504 o]Fo= & Ao AMSE BE £ X7 HH Y
9E & 4 9l pH Mol A= 98-S B Qi
o]¢} 2 /4] A7t wE pH W3} HHE AR 4 2
AAYZ A 4 F dojuh= pH W3} il A
Zo|tOh 5 2008; Jung 5 2011).

2. FMsSE pist =3

= ¥3E S33% A= Fig 2004
2ol AA Az 2$21 0 day Azl A= 023~0.25% 5= He
of ARer, &4 H A ATt wE A= ¥dte =
7] 1047HA] vl & Aoz ARSI o] FolA= 2
B By nER A3 A 15ToA Y A% A7HS
qH oz ZAA & S548 hyollA Zibsr 57171 & T
Ao Yo, Bt Alzto] xdgof wet 2k E= 0.70~
0.747HA] F718k= A& & 4 UATHFig. 2). o9} 22 A
< AAGFL Bk A S4 AR 2Yste] 27] Z4AbsE
W3t S5 2Ed ¢ QS B 2093 o] £ 509}
7HA] Aibezt A8 A gt 202 AjtE= Aibs
=21 0.5~0.7% 9ol MHFEL Q&S B ok EjE
60Ul A= X8 HAibg=rt 24 WA g o=
Kol 60 oo ] 5] & ¥z} gl AR et
A29 gt Brtol| A 2A 9] ghe Y& AAbeEE 0.5-0.7% H
Qo 9lSo] Bi1E H} QtiLee CH 1997, Rhee 5 2011).
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Fig. 2. Changes in acidity of Baechu kimchi by storage
conditions. After making Kimchi (0 day samples), the S1,
S2, S3, S4, and S5 samples were fermented at 15°C for
32 h (S1), 36 h (S2), 40 h (S3), 44 h (S4), and 48 h (S5)
of the first 10 days and subsequently stored at —1.4C up
to 60 days.
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Fig. 3. Changes in lactic acid bacteria number of Baechu
kimchi by storage conditions. After making Kimchi (0 day
samples), the S1, S2, S3, S4, and S5 samples were fermented
at 15C for 32 h (S1), 36 h (S2), 40 h (S3), 44 h (S4),
and 48 h (S5) of the first 10 days and subsequently stored
at —1.4C up to 60 days.

o 3] AR FFQ 0 day AROJA FARE $E 2.8x10%

3.6x10° cfwml HYjol e, 4 L A A7t ©E
fHARE = W3k 27] 1097147 78 BaL, 209714 =
2.7x10™~4.4x10 cfwml 2 2713900, 20 o]THE L= ¢
ulst 271 Aot o] BOME A YA B mea
A7 A 15Co|A 9 A A7he dddor 44 &
S5(48 h)FollA fAE 4= F7H7F & o & 2= YeHe
o, B3 A|7ko] Adof whal fAkE = 3.9x10° cfiml7tA]
S7hke Ae & 4 UtHFig 3). e¥tz oz A Akt
= 9E 27]9) 10° cfwnt H A o, ¥rar) M3
wA F43] F715k 10° clwnl7tA] F718te] 1 52 §

Aehs Aoz d#A rHRhee 5 2011) oAz &
3 Alztell whet pol7tk Ql71= AR, fAbat =0 W3t F3k

e ‘:]’-E— L_a{hee S 2011)0f| A2} 'n'/\]'fﬂ' 7}1—3 e ®
i aAE Skt $0] Wsks TRt Ao HuET gl
=3 °ﬂe =9, &8 27)ol&= Leuconostoc citreum, Leuconostoc
mesenteroides 5-°] &5 o|F1, pH 40435 §A5t= 7|7
o= Weissella koreensis 50| F5 o|F= Aoz 4#A Q)
tHKim & Chun 2005; Cho S 2006). L&} o]&jat A=
AR Azl AMgSt= RARY 7, A4 AR o7, &
29 37, 54 A 2 9 AF 24 S Hebd ek
& JLS & 4 YtkYu & Oh 2010; Kim 5 2012).

A Az F JUEH) AN T
Wgae] PR WjFAAe) fAE & HES BAY A,
ofel o] Fig 4oNA19k ek Weissella 4 7] 739, 15CollA 48

AZE o8 F AT B ARSI AA fAkE

- AEQ - 04T
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Fig. 4. Changes in lactic acid bacteria genus of Baechu
kimchi by storage conditions. After making Kimchi, the S1,
S2, S3, S4, and S5 samples were fermented at 15C for
32 h (S1), 36 h (S2), 40 h (S3), 44 h (S4), and 48 h (S5)
of the first 10 days and subsequently stored at —1.4C.
Kimchi samples were harvested at 40th day of storage.

9] 50%F ZAISFAL UL, 7 Ate] EoEH Weissella
ikt —‘] BEE ot AR YETh Leuconostoc 4
w2 7 ‘46‘ 40N ZHSIH7HA = BEEZ7F FH S5
Weissella —é,‘— o 295l MAZHEEE ZhASEe] 484]
ZYo A= Weissella 2] B] &R} Zolr|= AL HAT)H
T 7129 metagenomic EAo) 71235 AR §AF &
T Baof o3t R0l 3t SHF A S(Weissella,
gAYk

A
Leuconostoc 4£:9],

Leuconostoc, Lactobacillus)©] ZX|3l= A=
(Jung 5 2011). ¥i=A A= La 27]|9+=
A &7)olle Weissella £0] L85 Aoz dA o
(Cho = 2006), AR &ra Z7]9| Leuconostoc &0] £43}7]
A&}y A<L7] ol = Leuconostoc <5, Lactobacillus <5, Weissella
£o] A9 tf5sHA REZ ¢ e HolF= F9E 2y
T 9lckJung S 2011). E oh2 Z)x]el B712|9] AoL 30T
of| A 84AIZE WA F WA 27| Weissella £°] 717

AP, 7] o|FHE = Lactobacillus 20] 8dH= A0
2 ZAFE7) = 3HtHKIim S 2012). o] x| AR A] AR
A2 % BRG] TR 44 24 W BH Lwo et
A ekl + 98 Ao muEr. B ATl oy ¥
WU 830 T §2 2l B A A2l ek

27t e AOR Uehtd $F G4k 49 BES 283
L A HEYI 477} ool 5 S AR s|HhEm)
o2 Bal 715 AT ge Felehs 2EY U A= A9y
e,

5. RELEI &aF gt
o7 Azko] we WiFAA ) e 2 heke BT A
L Fig 59+ 2tk ZARRE BE 2R = @
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o, e2Ue Fee o9t A% 717kl utet H7
ASteir A 502 ol ol sk AFE Bk v
12 Az FeIE Aol 7 A2 Fo) 22U ghee
17.22~23.57 mg/100 g &2 {ARH T et Aict sHA]
7 o) A7 2 S0 mehe e =uE gl AR 7k
2 Aol g welth B3] 48A17k0) oJF TS 7121 85 A=)
2 2ujRle] FHFo] 40-50 ol 17 ol WRHAI 03} A
213} 8l oA 271E e =2y E IR Ve o, 60U}
PR 13270 mg/100 g& GRS Qo] 7P B2 BEe
SPiglch 1 Theo® 7} Bo] 2 AlRE o7 MAITH AR
2 4 A 22 40-50QH0l o1 o HTHAR 09 Ak
oF 5,68 o)A} 2718 2 2jEl FEE e, SI-53 A
2EE AY7)7 5 22U Feke] S7ISIAA, S4 9
S5 ARECE AdEon 271 Bo| 2xE st
e2yEe uehie ofulwAte 24, A 5 247, o
Q19 A= 5 wEABOIN AET] T AR ol
7154 A1 7ol THo] SEn sk Bo]cKUehisawa
S 2004; Arena 5 1999; Liu 5 2003). Z|Zof|= ZX|of|A] &
ARG, 22UEE F2 AR fAarzol WA Fa
LA E9] Weissella & 2.2 BRI E7|= SFETHYu 5 2009;
Kim 2010). 283 X 5] Weissella koreensis OK1-6 5
chte 2EHEE A7IEE A, TRy UE e=24dE Y
o] oF 117 mg/100 gof| 0|2+ ACE BIEH7|= 3 Th
(Moon 5 2012). whehA] 2 A9 Adts XY B
A gy 2= % A7 2Edo] Weissella &3 22 224
o A FEo] LRt fAREY E27F S8R 7] WOl
o} AerEh ggo] e =2yd o] F3E AX= gt A
2o wjste] LAY Ao]z= {=H BTk F o] it FuTt

Flo -lN' oW iﬂ
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Fig. 5. Changes in omithine levels of Baechu kimchi by
storage conditions. After making Kimchi (0 day samples),
the S1, S2, S3, S4, and S5 samples were fermented at 15°C
for 32 h (S1), 36 h (S2), 40 h (S3), 44 h (S4), and 48 h
(S5) of the first 10 days and subsequently stored at —1.4C
up to 60 days.
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a7t fYH o R 4% AoR UsyTtHPark 5 2012).
4, vl= o °§°ML L2Y"e] FH|Tk, thofofE 59
71578 AE A R 25 A% 5= ST AojRxA so=
=) ik SEjuetl AL ofF) ABHIE SO ax2
o] Ago] HHESEA] Fo}T Qo] YAAE U AALE &
A B3 A5 whgo] tigte g AXE T gick. e 2
FATE &S ¢ 2UH FERS ZRIA7] T E 229 BP;{
£ A7 22 E 5 9L B ok} AEL B o=

Al
Jee 23T 4 ol Weke AN £ 4 olrk ek,

(=]
RS |

W2 A% T o8] A7 T
e A9 olskeba B4 o=Ud W WskE 24}
A

o
o
N
<
O
k]
=2
2

7] $1stel o3 W A% 71704 pH, Wk,
GAE & BE W o=Ud F Het fEe 2Ashdch
YA 2R F 15CoIN 27 AL e olg S A

A F 14T GAYAIL 60d7HA] Bty & A9
off AR AlE= A AIbe] whEhA] 32 hr(S1), 36 hr(S2), 40
hr(S3), 44 hr(S4), 48 hr(S5)2t FH sttt AxPAT 2
nEZ AgsEr] A 15ToA Y A& A 7S Ajder 24
Al & S5l A S1, S27tof| w]ste] pH a7 & o 2 AL
2 Yehgen, B AZke] Agef wet pH7F 4.3~4.4714]
oAl AE & o A Habs=9 B 15ToA 9 A
FAREE dHEe R 2A & SslM dibsE ST E
o 2 AR Yegon, B3 AlZto] Ad] wt dibs=
L 0.70~0.747HA] 278k AL & 3= Ytk SARFo AL
< NE7F AR 27] 204 BIHA 7F 2438] S7HSH
11, 209 o]Fofl= S4, S5 A|E 7} SI, S2, S3 A|Fo] H|}o]
< o THHE A BAT ikt £2 A7 404 V&
OS2 S5 A|&ofA Hiol e} & to] 50% ol AEEH U
LEUE dF2 BE ARNA AR 40~50L2t0] HHAE
HPoH, 84, 85 AR A9 224" T2 10014 F
o) 130 mgx} 170 mg7}A] ZhE et 22} S1, S2, S3 A&
o Aee =2UY AF S Fol AHFH Lz ik ol
AAERE JAYFI 2004 HAE AR A 15T =
oA 44~481 75 TaETE F HAYF L] 40~50L HEsh
H A% 10023y Fo 224" =S Hd] 130~170 mg7tA]
A = & A2z ATE, I FoJAE S5 (48 h)
z70] 7V 95T AR AU

Aol 2

£ AT7E YoME=(FR) dH] Yo g FFPEgo
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