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Isolation and Selection of Actinomycetes Capability to Degrade

Lignocelluloses Compounds on Soil at the Namtok Yong National Park
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Abstract
Lignocellulose is the most abundant renewable carbon source for production of commercial value added
feedstock chemicals. Actinomycetes are the main cellulase-producing microorganisms. Present study aimed to
isolate and screen potential lignocellulolytic actinomycetes from soil. Two samples of soil were collected from Nam
Tok Yong National Park, Nakhon Si Thammarat Province at the trail area with 8.74 % organic matter pH 3.87 and
the hillside area with 3.91 organic matter pH 4.01. By using 4 different methods of soil threaded before isolating

actinomycetes capability of degrading celluloses compounds on Humic acid vitamin agar containing 50 mg/L of
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Nalidixic acid, 11 isolates were isolated from trail's soil and 8 isolates were isolated from hillside’s soil. After that, the

capability of cellulose and xylan degradation were tested. As a results, all of the isolates could degraded cellulose

after 21 days, 3 isolates that degraded most of cellulose were KAN-243, RMU-5307 and AC-06 respectively whereas

3 isolates including KAN-243, KAN-244 and RMU-5307 respectively could degrade most of xylan.

Keywords : Actinomycetes, lignocellulose, Namtok Yong National Park
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Table 1 Number of actinomycetes isolated from 4 methods of soil sample preparation.

Actinomycetes isolated from 4 methods of soil sample preparation

(6% YE + Dry heat at
Soil source 0.05% SDS) 120°C 1 hr
(6% YE +
0.05% SDS)

1.5% Dry heat at120°C 1 hr +
Phenol 1.5% Phenol

Trail area RMU-5300 RMU-5304
RMU-5301 RMU-5307
RMU-5306
AC-01
AC-02
AC-06

RMU-5303 AC-04
AC-05

Hillside area KAN-241 KAN-243
BC-01 KAN-244
BC-02
BC-03
BC-04

- BC-05
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Table 2 Colony morphology and microscopic characteristics of the lignocellulolytic actinomycetes

isolates.

Isolate Colony morpholoies and microscopic characteristics

AC-01 Round brown colonies, roughness
surface dry and brittle texture, form a
short chain spore and has a pieces was

caused mycelium breakage

AC-02 Round, gray and hardness colonies,
roughness surface, opaque, dry and

brittle texture, create a bisporous spore

AC-06 Irregular yellow colonies, roughness
surface, Jagged-like flowers, sticky
mucus texture, create a oligosporous

spore

BC-01 Round orange and hardness colonies,
Irregular edges have a substrate and

aerial mycelium, form a long chain spore

BC-02 Round white colonies, powdery, smooth : “ﬁa
surface, dry and brittle, short chain B "J: :
spore, spread the hook at the end of ) f{ :
spores and formed into groups on aerial -
mycelium

BC-03 Irregular pink and white colonies,
roughness surface, dry and brittle, pairs

of spore connected by long and shoots

branch on aerial mycelium
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Isolate Colony morpholoies and Microscopic characteristics

BC-04 Irregular white colonies, roughness
surface, dry and brittle oval spores,

arranged in parallel rows

RMU-5300 Round hard gray colonies, roughness
surface, Irregular edges, light gray
substrate mycelium and dark gray aerial

mycelium with a single spores

RMU - 5301  Round white colonies, roughness
surface, Irregular edges, long chain

spore

RMU-5306 Round white colonies, umbonate
elevation, undulate edge, white

substrate mycelium, long chain spore

RMU-5304 Irregular blue black and hardness
colonies , roughness surface, undulate
edge white mycelium and black
substrate mycelium, single spore with

the short aerial mycelium

RMU-5307 Round white brown colonies, flossy
slightly and water droplets on colonies,

single spore with the short aerial

mycelium
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Isolate

Colony morpholoies and Microscopic characteristics

KAN - 243

Round light brown colonies, flossy
slightly, reddish brown aerial mycelium

and light grey aerial mycelium, short

|
-I -
chain oval spore

KAN-244

Round light brown colonies , flossy
slightly, gray substrate mycelium and
brown and light green aerial mycelium,
and water droplets on colonies, long

chain spore

RMU-5303

Round gray and hardness colonies,
roughness surface, Irregular edges,
gray substrate mycelium and dark grey
aerial mycelium, short chain

oligosporous spore

AC-04

Round white colonies, smooth,
roughness surface, dry and brittle. short
chain oval spore and cluster

arrangement

AC-05

Round orange smooth and curled
colonies, dry and brittle, pale aerial

mycelium, long chain oval spore

BC-05

Round brownish black smooth and
curled colonies, dry and brittle, short

chain spore flexion be hooked, spread

and cluster the aerial mycelium
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Table 3 The capability to degradable of xylan and cellulose of Actinomycetes isolates.

The diameter of xylan The depth of cellulose degradation (mm.)
Isolate degradation
3 day 7 day 21 day
7 days (mm.)
AC-01 12 3 6.5 22
AC-02 14 5 7.5 24
AC-04 13.5 4 6.5 20
AC-05 10 3 5.5 16
AC-06 11 6 9 28
BC-01 10 3.5 7 19
BC-02 0 3 6 17
BC-03 10.5 5.5 8.5 25
BC-04 0 3 5 14
BCO5 0 1 3 8
RMU-5300 0 0 3 7
RMU-5301 9.5 5 7.5 24
RMU-5303 13 6.5 9.5 29
RMU-5304 11.5 3.5 7 21
RMU-5306 0 3 5 12
RMU-5307 14.5 2.5 4.5 13.5
KAN-241 8.5 3 4 13
KAN-243 21 8 12 37
KAN-244 20 3 5 15
g1l wniduaninddsminanios dedwsedng

q

1. BN UBUVIEIRUATATNIET 183 %psaz 3.91 METWINFL 4.01
ANREN9ANANN LTINS TULUIT R U AN e 2 nsuen@auamslulAnAa nsntas)
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