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ABSTRACT

Animal feces serve as a habitat for diverse microorganisms, including bacteria, fungi, and protozoa,
which are essential for breaking down organic matter, and contributing to nutrient cycle. Cellulose, a complex
carbohydrate prevalent in plant cell walls, is abundant in herbivore feces and is broken down by cellulase-
producing microorganisms that reside in their gut as well as in soil, decaying matter, and surrounding
environment. The objective of this study was to isolate actinobacteria from herbivore faeces and evaluate their
cellulase-producing potential. A total of 50 actinobacterial isolates were obtained from cow, horse, and goat
faeces. Among these, 33 isolates produced clear zones on carboxymethyl cellulose (CMC) agar plates, with
hydrolysis capacity (HC) values ranging from 2.0 to 7.2. Out of 33 isolates, 28 isolates exhibited measurable
cellulase activity, ranging from 0.37 + 0.022 U/ml to 0.98 + 0.046 U/ml. The five isolates with the highest enzyme
activity—MG08, MG15, MHO01, MH08, MH09, and MH11—were identified as Streptomyces sp. and
demonstrated the ability to tolerate temperatures up to 45 °C. These isolates represent promising candidates for
further studies on cellulase production, with potential applications in biomass degradation, bioconversion of

agricultural residues, and industrial enzyme production.
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Cow feces (a), goat feces (b) and horse feces (c)
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Figure 1 Animal feces collected from Faculty of Veterinary Medicine, Kasetsart University Kamphaeng Saen Campus.
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Figure 2 Colony morphology of actinobacteria (indicated by arrow) from goat feces at dilution of 107

cultured on CMC agar after incubation at 28 °C for 7 day
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Figure 3 Representative positive results of isolate MH12, showing clear zones surrounding colonies

indicating hydrolysis of CMC
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Figure 4 Hydrolysis capacity values of the isolates from cow faeces (yellow), goat faeces (green) and

horse faeces (orange)
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Figure 5 Number of actinobacteria from animal faeces with cellulose hydrolysis
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4. mydnsnanssuzasewladinagiad
Aadanuond luwuaiiGorvue 33 lelo
Laa ﬁlﬁwamﬂiaﬂLsﬁagiaauuaﬂuawwws CMC
agar Wuuan sdesluenmsmandiiia CMC (0.5
%) \utumiasn usziananssuvedenloiioag
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0.92+0.149 gila/aia. musaU (Table 1) wananit
fuoadluuuaitSeswn 5 lolaan Naviawuag
lauuanuanws CMC ud wuRanssuveadias las
Tuomnaman Wassufisunauiseues Liang
et al. (2014) wuindwldluriuaadsans e an
wuefisovamua 22 lolmaafilinanstas CMC
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Abou-Dobara et al. (2015) FInuinfanITuLea
§La8VBY Streptomyces auranticus YiINNL 0.2049
8 ha/UR. UAz9IIIBUa4 Da Vinha et al. (2011) 1
Menuiantsuanlodisagiasued Streptomyces
viridobrunneus SCPE-09 LYinn'L 2.00 gﬁ(ﬂlua.
agidlsfiony Asnssuanloiiialalunudsuites
G eswlunato9uisy (Prasad et al,
2013; Sinjaroonsak et al., 2020) & 955%LA a L ¥
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Table 1 Cellulase production capability of isolates
Isolate Cellulase activity (U/ml) Isolate Cellulase activity (U/ml)
MCO1 0.55 + 0.072"" MHO02 0.37 £ 0.013"
MC02 0.37 + 0.022" MHO3 0.46 + 0.012"™
MC04 0.72 + 0.056°" MHO4 0.79 + 0.051%®
MC05 0.39 + 0.007" MHO7 0.70 + 0.084%"
MC06 0.51 + 0.065™ MHO08 0.88 + 0.082°*
MCO07 0.82 + 0.010™ MHO09 0.96 + 0.087%
MC11 0.51 + 0.024™ MH10 0.59 + 0.059"
MG02 0.54 + 0.022"" MH11 0.96 + 0.022%°
MG05 0.72 + 0.144°" MH13 0.72 + 0.002°"
MGO08 0.98 + 0.046° MH16 0.47 + 0.002™
MGO09 0.52 + 0.026™ MH17 0.67 + 0.003"
MG11 0.47 + 0.014™ MH18 0.76 + 0.026°®"
MG15 0.86 + 0.103"* MH19 0.59 + 0.001%
MHO1 0.92 + 0.149° MH20 0.64 + 0.061%

This table demonstrates mean + SD of triplicate
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Figure 6 Mycelium and spore chain morphology under a 1,000X magnification light microscope of

cellulase-producing actinobacteria after 7-10 days on ISP3 medium
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Table 2 Nucleotide sequence alignment analysis of 16S rRNA gene of isolates

Accession
Isolate Most closely related type strain % Similarity
numbers
MHO1 Streptomyces rochei LMG 1931" (AJ781321) 100.00 0Q933451
MH08 Streptomyces  griseoincarnatus B-1305"  100.00 0Q933452
(AJ494865)
MH09 Streptomyces  griseoincarnatus B-1305" 99.52 0Q933453
(AJ494865)
MH11 Streptomyces rochei LMG 1931" (AJ781321) 100.00 0Q933454
MG08 Streptomyces  daghestanicus B-5418"  100.00 0Q933455
(DQ442497)
MG15 Streptomyces hyderabadensis ou-40' (FM998652) 99.86 0Q933456
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