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The Study of Enzymes Produced by Streptomyces halstedii ssp.
scabies SA1-27 and Streptomyces violaceusinger C1-6
Which Have Good Lignolytic Activity

Tai-Jeon Kim
Department of Biomedical Laboratory Science, Seoul Health College, Sungnam 461-713, Korea

This study was done to know a kind and change (transition) of enzymes produceed by Streptomyces
halstedii ssp. scabies SA1-27 and Streptomyces violaceusinger C1-6 which showed good lignolytic activity
and a good decolorization ratio of remazol brilliant blue R(RBBR) dye. These strains were isolated from
soil and identified by the author. The basal medium containg 0.2% glucose was used to measure enzyme
activity, Lignin peroxidase 1 (Lip 1) was measured by the methods of Choi, and Bourbonnais and Paice.
Lignin peroxidase 2 (Lip 2) was measured by the methods of Ishida et al and Ramachandra et al using
2.4-dichlorophenol(2.4 -+ DCP), manganese peroxidase(Mnp), veratryl alcohol oxidase (VAO), and laccase.
They were measured by each of the methods of Choi and Paszczynski et al, and Bourbonnais and Paice,
and De Jong et al. In the results, the kind of enzymes produced by Streptomyces halstedii ssp. scabies
SA1-27 were Lip 1, Lip 2, VAO, and laccase, and their activities indicated the highest value as each 4.95
nmol/mg protein, 8.45(><10073) unit, 10.25 nmol/mg protein, 9.20 nmol/mg protein on the sixth day of the
culture and decreased gradually over time. The kind of enzymes produced by Streptomyces violaceusinger
C1-6 were Lip 1, Lip 2, Mnp, VAO, and laccase, and their activities indicated the highest value as each 4.90
nmol/mg protein, 13.85(X10073) unit, 3.10 nmol/mg protein, 11.30 nmol/mg protein, 4.45 nmol/mg protein on
the sixth day of the culture and decreased gradually over time. Consequently, the author knew the fact that
there were few differences in the kind and quantity of enzymes produced by the two Streptomyces strains,
but all enzyme activities indicated the highest value on the sixth day of the culture and decreased gradually
over time.
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Table 1. The ingradients of modified basal medium.

Media Ingradients
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D-Glucose 2 g
. . |
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Fig. 1. Peroxidase(Type II, horseradish) standard curve for
detection of Lip 2.
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Table 2. The activities of various enzymes produced by S. halstedii ssp. scabies SA1-27, S. violaceusinger C1-6 and S. badius ATCC

39117 in modified basal medium.
Strains* Enzymes(unit)* Days*
3 6 9 12 15 18 21
S. halstedii ssp. Lip 1(nmol/mg. protein) 3.52 4.95 4.01 3.50 3.31 321 3.15
scabis SA1-27 Lip 2(x100°, Unit ) 585 845 685 495 385 285 285
Mnp(nmol/mg. protein) 0 0 0 0 0 0 0
VAO(nmol/mg. protein) 3.50 10.25 8.30 7.60 3.54 3.40 3.30
Laccase(nmol/mg. protein) 240 9.20 8.85 7.70 6.57 5.45 3.13
S. violaceusinger C1-6 Lip 1 1.50 4.90 358 341 3.30 2.50 2.01
Lip 2(x1007) 11.80 13.85 12.75 8.35 5.65 2.55 2.35
Mnp 1.05 3.10 1.50 1.47 1.36 1.27 1.26
VAO 7.80 11.30 10.03 8.17 6.05 4.50 3.55
Laccase 3.35 4.45 2.85 2.35 225 2.27 225
S. badius Lip 1 5.66 5.97 4.89 4.89 3.75 3.68 3.12
ATCC 39117 Lip2(x100™) 285 855 475 475 475 475 475
Mnp 0 0 0 0 0 0 2.90
VAO 5.66 11.94 9.78 4.89 3.75 0 0
Laccase 5.26 5.56 4.55 4.55 3.48 3.42 2.90
* S. ; Streptomyces
t Lip 1, Lignin peroxidase, type I; Lip 2, Lignin peroxidase, typeIl, horseradish, 25,000 unit/135 mg solid (1.85%10™ unit/0.01 ng),

190 purpurogollin unit/mg solid, (1.9%x10° unit/0.01 ng), RZ = 1.9; Mnp, Manganese peroxidase; VAO, Veratryl alcohol oxidase
¥ The unit of Lip 1, Mnp, VAO, and laccase were indicated as nmol/mg. protein and the unit of Lip 2 were indicated as

horseradishe proxidase type II.
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Fig. 2-1. The activities of lignolytic enzyme produced by
Streptomyces halstedii ssp. scabis SA-27.
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Fig. 2-2. The activities of lignolytic enzyme produced by

Streptomyces violaceusinger C1-6.
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Fig. 2-3. The activities of lignolytic enzyme produced by
Streptomyces badius ATCC 39117.
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