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Characterization of Functional Kimchi Using Bifidobacterium lactis

Tae-Woon Kim, Ae-Kyung Park, Gum-Ran Kim, Jung-Min Lee!,
Dae-Kyun Chung' and Hae-Yeong Kim
College of Life Sciences, Kyung Hee University, 'RNA Inc.

This study was conducted to investigate the application of bifidobacteria on kimchi. Among several
Bifidobacterium species, we selected Bifidobacterium lactis (DSM 10140), which is resistant to oxygen, acid and
salt. Bifidobacterium lactis was cultured in a supplemented deMan, Rogosa and Sharpe (SMRS) medium under
aerobic conditions. Its acid-tolerance and salt-tolerance were pH 3.0 and 3.5% (NaCl), respectively. The viability
of Bifidobacterium lactis added to kimchi was confirmed by PCR, using specific primers on Bifidobacterium lactis.
In sensory evaluation, kimchi containing Bifidobacterium lactis showed similar scores in overall acceptability with
the control kimchi. Consequently, these results showed that it would be possible to prepare functional kimchi

using Bifidobacterium.
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Adslr] $lste] AMSE d2E Bifidobacterium adolescentis
KCTC 3216, Bifidobacterium breve KCTC 3220, Bifidobac-
terium infantis KCTC 3249, Bifidobacterium bifidum KCTC
3418, Bifidobacterium longum KCTC 3421, Bifidobacte-
rium longum KCTC 3128, Bifidobacterium longum KCTC
3466, Bifidobacterium catenulatum KCTC 3358, Bifidobacte-
rium dentinum KCTC 3361, Bifidobacterium suis KCTC
3375, Bifidobacterium lactis DSM 10140 AM8-3l9t}. 24+
4FE L-cystein * HCIZ 0.05% &3+ MRS A H) =] o)l
2407 vieESE §- 37 54 Aol AX A skl MRS A
o] Na,CO, 0.02%, CaCl,-2H,0 0.01%, L-cystein - HCl
0.05%% 71t SMRS(Supplemented MRS) agar®ol ZA|
THEI 37°ColN B)1H o7 7M7Y uikEdTk Wi &
colonys FAsle #55 UGS AW #52 ddsial

sttt

Bifidobacterium lactis2] LHAMY 2 LHdN
Bifidobacterium lactis®] WAHIS Folr 7] 9lste] 0.05%
sodium phosphate €95 HAilo =z HAslY] TE pH 3.0,
pH 25 89 &l Bifidobacterium lactis WFHE 50X 10°
CFUMLe] %7] =2 Tt 91 &85 37°ColA &
7)Ao 2AZF 1 AR Mg g & dAFS A7 3y
T AE FTE S48, Bifidobacterium lactis®) WY
o A =7t Bifidobacterium lactis®] 2350l 11X
5 ZAFE7] H8lA L-cystein « HCHS: 0.05% 73t
Hj Ao NaCl& 1%, 1.5%, 2%, 2.5%, 3% =
A7 } F SO ARg A¥e e 27 B EE ZHES 37°C
7N ® 2407 wiedatait.

Bifidobacterium lactis?| HjQF H ZIX[2] M=
Bifidobacterium lactis—‘;? L-cystein - HCIZ 0.05% %%
MRS AR HEFg = 37°CoA] Er)H o= 2417 H)
Fakat. MigE 45 1.5X10° CFUmLE JeRf e
olFA WY HFEe HA AR S dAEEE

5t uHx]e AAS - pelletire 5 ¥ Hd SHFR
23] Hl st A AxE g8t AsHFe & o
£ 45cm 712 Ao HH FA9 1:2 vg2] 20%(w/

v Oéfr Sollol] A7 B ¥ 52 EE 33 P o
AR EREART. AA Xﬂz/\] ARE-E A EY] FH
2 gl AUl 100 g thatd IEIHE 2g, vhE
1.5¢g, A% 05g BARNAA 2.0g9] BER Az 219
ZAR\ Bifidobacterium lactis ¢ WFAS 7]
10° CFU A% Hx5 Frisidich 57} ﬂﬂﬂ
A ‘3%% ARE g2Fo R /\}9.0}03\1:} AzH A= 250 ¢
3o FEknE 8700 €2 F 4°Co Bt 39 7b
Zo g AFste] A AREEIATE

3 77 2) A4 925

Zxof HILE Bifidobacterium lactis #F £l %
DNA #2|

#rEdE M A8AA 100
100 mL-& 7}3te] 2087F 1%/\];:}1;} o)
S AFAF F Aozl ARE X FMPeR YT te
SMRS agard] =& F 37°CelA 347 @7wjgs stk
WlE colonys DNA 22 9184 4 5002 whgdo] u}
2@} FHE oA o83kl 30puLe] Hadrol] dEA
2 95°CellA} 557} boiling 3t PCRY| template DNAE. ©]
g8t

x| LY Bifidobacterium lactis?| Y4&EM &£H
AR A Bifidobacterium lactis7t AESIL U&FE &2
317] ¢8le] PCRS ©]4-3819t}t. PCRO| ARS-E primers 16S
RNAS} 16S-23S rRNA space region®] H7|XEE& gz
Bifidobacterium lactis?] 50173 JA A2d A& ARE3S]
hHforward: 5-GTGGAGACACGGTTTCCC-3', reverse: 5-C
ACACCACACAATCCAATAC-3)'V. PCR WHg-H2 oA
%3 W os 23 DNA Sul, 10XPCR buffer 2.5 uL,
1.5mM MgCl,, 02mM dNTP, 0.25uMe] 7+ primer, Tag
polymerase 1 unit2 AMS-3IHTH PCR 5% 2712 94°Col|A
157} denaturation A7 Z 60°CollA 187} annealing A7l ¥
72°CA A 1% 50& 22Xl Z7A0E F 30 cycle2 33}
. PCR & AAE PCR &L ethidium bromide”} Z%
¥ agarose gel AolA H719EE HAAEk AFHE Elst

et

Bifidobacterium lactis 0| #7tE ZX[e| ZtsZAt

Bifidobacterium lactiss 371t} Az AA ] #54 &
e Yol A 7% AANE AASIAT BrHEEC R
ﬂ)&(appearance), 3Fodor), 227 (texture), SH(taste) LTl
WA ¢] 71 &% (overall acceptability) &&= H7b 3o
9% HEH.2 o]g3l9rt 1 Ail= SAS(Statistical Analysis
System) B4 T2#-g ol&sle] Zt7b AR
(One-way ANOVA)Z 33, A 87He] f93< zol=
Duncan’s multiple range testDMRT)E &3td o5 5%
oMM HFaFATH.
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Table 1. Viability of Bifidobacterium spp. under aerobic culture
condition

Table 3. Sensory evaluation of kimchi added with
Bifidobacterium lactis and control kimchi.

Strains Viability"
Bifidobacterium adolescentis KCTC? 3216 -
Bifidobacterium breve KCTC 3220 -
Bifidobacterium infantis KCTC 3249 -
Bifidobacterium bifidum KCTC 3418 -
Bifidobacterium longum KCTC 3421 -
Bifidobacterium longum KCTC 3128 -
Bifidobacterium longum KCTC 3466 -
Bifidobacterium catenulatum KCTC 3358 -
Bifidobacterium dentinum KCTC 3361 -
Bifidobacterium suis KCTC 3375 -
Bifidobacterium lactis DSM? 10140 +

D+ viable, -: non-viable
PKCTC: Korea Collection for Type Culture
DSM: Deutsche Sammlung von Mikrorganismen

Table 2. Effect of NaCl concentration on Bifidobacterium lactis

Concentration (%) Viable count (CFU/mL)

0 1.5x10°

1.0 1.4X10°

1.5 14X10°
2.0 13x108
25 7.0x 10’
3.0 84X 10°
35 2.2X10°

Bifidobacterium lactis®| LHAH AE

Bifidobacterium lactis®] WAHI-E YolR 7] fste] z}zhel
A Z2ANA 37°ClM A7 AR v 3 o AE
&€& 2RI pH 3.0 2AdME 27 HF F=E &
A3tRem pH 25 ZAAME 50% ©13e] =& AELES
FAENT. AR A9 A 4R F719 pHrt UIF
pH 4.0 A3 AESW ¥ © Bifidobacterium lactis
AA 9] pHel ZA FFE A 4& AT HAHP

e M

dxle] Hszol 28t Bifidobacterium lactise| Ms A
gk =A}
NaCl %7} Bifidobacterium lactis®] AS9] vX= FTF

680 bp —

A Samples Control B. lactis kimchi
Characteristics
Appearance 5.9 6.1°
Odor 6.2 6.3*
Taste 5.6* 5.8
Texture 6.0° 6.2
Overall acceptability 5.8 59

DMeans with the same letter are not significantly different (P<0.05).
The higher scores indicate the higher preference.

< Ve A= Table 29¢ 2tk Bifidobacterium lactise
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Fig. 1. PCR products obtained from amplification of type strain and isolates from kimchi during fermentation for 6 days at 4°C.
Lanes: M, 100 bp DNA Ladder (Fermentas, USA); 1, B. lactis DSM 10140; 2-15, isolates from kimchi. Lanes 2~8 detected for B. lactis.
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