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This study was targeted to isolate and characterize a bacterium producing lactic acid in a large amount. Lactic acid bacteria
of about fifty strains were isolated from kimchi, a Korean traditional fermented vegetable food. Strain KH-1 of them was
most effective in the lactic acid production and showed 99% homology with Lactobacifius casei from analysis of 16S rRNA
sequencing. The conversion ratio of lactic acid from glucose by L. casei KH-1 was 98% in anagerobic condition, and the
lactic acid was composed as racemic mixture of D(-)-and L{+)-lactic acid, 7% and 93%, respectively. This result indicated
that L. casei KH-1 was a homofermentative bacterium mainly producing L(+)-lactic acid. The strain KH-1 used glucose as a
preferential substrate but not utilized lactose. In investigation of more inexpensive nitrogen source for cultivation of strain
KH-1 using industrial MRS medium, when yeast extract and corn steep liquor were used at the ratio of 1 to 1, the molar
yield of lactic acid produced per mole of glucose(Yp/s) was 1.09.
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Lactobacillus fructivorans DSM 20203

Lactobacillus brevis ATCC 14869

Lactobacillus kefiri NRIC 1693

Lactobacillus ferintoshensis AF275311

{actobacil!u: hilgardii DSM 20176
Lactobacillus vermiforme ATCC 13133

Lactobacillus perolens DSM 12744

Lactobacillus mali DSM 20444

Lactobacillus equi AB048833

Lactobacillus murinus AF157049

Pediococcus acidilactici DSM 20284

Pediococeus parvulus JCM 5889

Pediococcus damnosus DSM 20331

Pediococcus inopinatus DSM 20285

Lactobacillus sharpeae DSM 205058

Lactobacilius reuteri DSM 20016

)—\ Lactobacillus rhamnosus AF243146

Lactobacillus zeae ATCC 15820

0.01

KH1
Lactobacillus paracasei subsp. paracasei AF243147
Lactobacillus casei ATCC 393

Lactobacillus paracasei JCM 8139

Figure 1. Phylogenetic relationship of strain KH-1 based on maximum-likelihood analysis of 16S rRNA.
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Figure 2. Morphology of Lactobacillus casei KH-1 observed by SEM.
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Figure 3. Changes of pH, cell dry weight(CDW), concentrations of
residual glucose(RGC) and lactic acid(LAC) in anaerobic batch
culture of L. casei KH-1 (37°C, 150rpm) Circle(@), triangle up(aA),
triangle down(¥) and diamond({) represent CDW, LA, RGC, and
PH, respectively.
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Figure 4. Changes of the concentration of D(-)-lactic acid and

L(+)-lactic acid produced in MRS broth containing 20 g/L glucose by
L. casei KH-1 under anaerobic batch culture(37°C, 150 rpm).
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Figure 5. Changes of pH, cell dry weight(CDW), concentrations of
residual glucose(RGC), and lactic acid(LAC) at various initial pH in
anaerobic batch culture of L. casei KH-1 (37°C, 150 rpm). Opened
symbols indicate CDW and LAC, and closed symbols indicate p H
and RGC. Initial pH 7.0, 5.7, 5.0 and 4.0 are represented by circle,
square, triangle and diamond, respectively.

WALt Lactobacillus caseio] 93+ ZALABAo] Qo] Roukas
Katzckidon(1998) 4 7+(10)ol] W= lactoseE 7| A E A4S o)
71801 §E T Zare) f80] 22} 80%, 083 g - g'S ATk
Bruno-Barcena(1999)2] A (1)o| M= glucoseE 712=E L
caseio] oJs) 084 g-g'el HAFEL HAD =F M
Siebold 5(1995)2 7|AZ glucoseS ©]8-3+ MRSHiA]A] A
7FAl  Lactobacillus<:ol] ™3 A2 vwddsd L
delbrueckii, L. casei, L. salivariuse 247} 0.89, 0.93, 092 g -
g'el B AYTH12). olol] WF) L casei KH-1E ZAHYAT
of 7148 o]&st=rl Slol o]FFQA sucrosed] o] &2 Tha
ok, 53] Lactobacillus &0l £ BFalD ojFe o
TF(3He 28 lactoseE 7)AZA o]83R HTS HoF
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G ZEGE GHstA ol 8Ee P& AES ik 4
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Table 1. Effect of various carbon sources on the yields of cell and lactic acid by L. casei KH-1"

Substrate CDW (g/L) LAC (g/L) LA Productivity (g L h™) Yy ' (g g Yy © (mole mole™)
Glucose 7.69 19.81 041 0.38 0.99
Sucrose 7.14 16.83 0.35 0.36 0.85
Lactose 0.55 0.37 0.01 0.14 0.02

" Batch cultures were conducted at 37°C, 150 rpm for 48hr, under anaerobic conditions and without pH controlled. Initial pH was 5.7. ° Cell yield
derived from glucose(Yxs) was expressed in terms of gram-dry cell weight per glucose. © The yield of lactic acid(Y,s) was expressed in moles of lactic

acid produced per mole of glucose catabolized.



Ha, M.Y., Isolation of a Lactic Acid Bacterium

337

Table 2. Effect of various nitrogen sources on the yields of cell and lactic acid by L. casei KH-1"

Nitrogen sources CDW (g/L) LAC (g/L) LA Productivity (g L h'l) Yy (g g'l) Yy (mole mole‘l)
NHsNO; 0.08 1.54 0.03 0.004 0.08
(NH4)2S0,4 0.06 6.85 0.14 0.003 0.34

NaNO; 0.05 2.27 0.05 0.003 0.11

Urea 0.06 2.35 0.05 0.003 0.11

Bacto peptone 3.49 16.47 0.34 0.174 0.82
Yeast extract(YE) 7.87 19.32 0.40 0.394 0.96
Casein hydrolysate 0.08 1.50 0.03 0.004 0.08
Corn Steep Liquor(CSL) 4,08 15.57 0.32 0.204 0.78
Tryptone 1.04 11.62 0.24 0.052 0.58

Meat extract(ME) 6.30 19.56 0.41 0.315 0.98
Beef extract 3.68 18.03 0.38 0.184 0.90
Peptone from casein(PFC) 232 14.26 0.30 0.116 0.71
MRS broth* 7.65 19.52 0.41 0.383 0.98

* Batch cultures were conducted at 37°C, 150 rpm for 48 hr, under anaerobic conditions and without pH controlled. Initial pH was 5.7.

Table 3. Effect of mixing ratio of YE and CSL on the yields of cell and lactic acid by L. casei KH-1*

Mixing ratio of YE and CSL ~ CDW (gL)  LAC (gL) LA Productivity (g L' h™) Y (g g Yy (mole mole™)
YE 9.58 22.94 0.72 045 1.08
YE : CSL = 3 : 1032 2244 0.70 047 1.03
YE:CSL=1:1 10.49 22.07 0.69 0.52 1.09
YE:CSL=1:3 7.98 18.00 0.56 0.44 1.00
CSL 3.60 10.06 031 024 0.66
MRS 752 15.06 0.47 0.44 0.88

* Batch cultures were conducted at 37°C, 150 rpm for 32 hr, under anaerobic conditions and without pH controlled. Initial pH was 5.7.

Z L casei KH-1S 0] 88 B2ke] ABito)] wheyt} Wsol A
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L. casei KH-12 T}E Lactobacillus&ate 23] MXo) A3
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glucose®] ©] 8- o)W ATEF} My W AFH|YC
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