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Abstract

The strain producing L-lactic acid from starch was isolated from kimchi. The isolated strain was
identified as a homofermentative Streptococcus sp. through its morphological, cultural, biochemical
characteristics, and named Streptococcus sp. JEJ-6. Lactic acids are of two types, one L-specific
and the other D-specific form in a stereospecific form. Streptococcus sp. JE]J-6 produced selectively
L-lactic acid from all of the tested carbon sources. The optimum conditions for the L-lactic acid
production from the isolated microorganism were determined. For the maximum yield of L-lactic
acid from Streptococcus sp. JE]J-6, the cell should be harvested at the early stationary phase, and
the growth temperature, pH, and NaCl concentration should be 37T, pH 7.0 and 0.1%, respectively.
4% Soluble starch as substrate and organic nitrogen sources such as peptone and yeast extract should
be used for the best yield. The optimum pH of the nicotinamide adenine dinucleotide(NAD)-dependent
and NAD-independent lactate dehydrogenase(LDH) activities was pH 85 and pH 7.0, respectively.
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C: concentration

AE: extinction change

d: light path(cm)

MW : ug/umol(lactic acid MW : 90.08)
V: assay volume(ml)

v: volume of sample used in assay(ml)
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F: dilution factor of the sample
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Table 1. Taxonomical characteristics of the isolated
strain JEJ-6

Morphological characteristics
Shape Coccus
Cell size 1.5~2um
Mortility Nonmortility
Gram stain +V

Cultural characteristics
Colonies
Colony surface
Colony color
Colony opacity

Biochemical characteristics
Optochin
Hemicellulase test
Glucose(acid-production)
Esculine hydrolysis
Starch hydrolysis
Arginine decarboxylase test
Urease test
Tetrazolium Red
Gas production on glucose
Aerobic growth
Anaerobic growth
Catalase test
Beta—-hemolysis
Growth at 10°C

at 45°C
Growth on peptone base
bacitracin
6% sodium chloride
10% bile
40% bile
novobiocin, salicin

Circular, convex
Smooth

Milky color
Opaque

4+ 1+ ++++++

At

RES Positive, —: Negative
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e RIS

Fig. 1. TEM(Transmission Electron Micrograph) of the
isolated strain JEJ-6.
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Fig. 2. Effect of cultural time on the production of L-
lactic acid and the cell growth.
Solid: soluble starch, Hollow: glucose
—i—, —{3— Growth(600nm)
—@— Residual starch (620nm)
—a—, —— L-Lactate, —4— —C— pH
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Table 2. Effect of carbohydrate source on the production of L-lactic acid of Streptococcus sp. JEJ-6
Carbohydrate source Growth(600nm) L-Lactate(g/L) D-Lactate(g/L) Ratio of L-form : D-form

Soluble starch 1.036 1.068 0.035 96.8 : 3.2
Potato starch 0.570 0.193 0.008 96.0 : 4.0
Corn starch 0.311 0.174 0.006 96.7 1 3.3
Amylopectin 1.752 1.828 0.005 998 : 0.2
Dextrin 1.703 1.906 0.016 99.2:0.8
Maltose 1563 2.934 0.007 99.8:0.2
Sucrose 1.761 2.454 0 100: 0

Lactose 1.056 0.276 0.001 996 :04
Fructose 1.598 2.955 0.016 99.5: 05
Cellobiose 1.822 2.283 0 100: 0

Glucose 1.694 2.909 0.013 996 : 0.4
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Table 3. Effect of nitrogen source on the production of
L-lactic acid and the growth of Streptococ-

cus sp. JEJ-6
Cell Residual  L-Lactic
Nitrogen source Growth starch acid
(600nm)  (620nm) (g/L)
Bacto peptone 0.755 1.038 0.703
Poly peptone 0.882 0.907 0.949
Peptone 0.818 0.862 1.242
Beef extract 0.079 1.425 0.153
Yeast extract 1.146 0.754 0.996
Tryptone 0.926 0.828 1.063
NH4Ci 0.065 1.635 0.048
NH4sNO3 0.076 1.545 0.055
(NH4)2S04 0.064 1.553 0.064
KNO3 0.067 1.602 0.141
NaNO3 0.081 1.594 0.109
Ammonium citrate 0.071 1.533 0.227
No nitrogen 0.153 1.442 0.230
Control 1.262 0.758 0.950
1.0+ 8
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0.3 14 -(‘\ ./ 17
e
1.2 4 */4’
= 064 \ — 46
=) —
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Fig. 4. Effect of NaCl on the production of L-lactic acid
and cell growth.
—8— Growth(600nm), —@— Residual starch(620nm)
—a&— L-Lactate, —+— pH
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Fig. 5. Effect of temperature on the production of L-
lactic acid and the cell growth.
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Fig. 6. Effect of initial pH on the production of L-la-
ctic acid and the cell growth.
—i— Growth(600nm), —@— Residual starch(620nm)
—#&— L-Lactate, —+— pH

lactate dehydrogenase®] 33 pH+ 0.1M Tris- HC13}
0.2M glycine-NaOH buffer 24 85921 (Fig.
7) ©] 24 Streptococcus sp. JEJ-6°] homofermenter
ehe Z& gelg 4 glglc) vk LDHe) &4 pH 8 $]
el A& NAD v] 9] &4 lactate dehydrogenase
9] A pH¥ 7.0°1%cHFig. 8).
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Fig. 7. Effect of pH on the NAD-dependent activity of
lactate dehydrogenase.
—— 0.1M Tris-HCl, —+— 0.2M Glycine-NaOH

230

220 4

N
ST AV

190

LDH(U/)

180 -

: |
170 4 =

160 +

150 . e
5 6 7

pH

@ ~
©

Fig. 8. Effect of pH on the NAD-independent activity
of lactate dehydrogenage.
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