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Isolation and Selection of a Thermophilic
Polycaprolactone Degrading Actinomycete,

Actinomadura sp. Strain S14

Peechapack Somyoonsap®’, Thayat Sriyapai’, Somjai Siripoke®

and Kosum Chansiri*

ABSTRACT

Thermophilic polycaprolactone (PCL)-degrading bacterial strains were isolated
from compost of the rubbish in Thailand and screened for degradation by the clear-zone
formation on PCL agar plate. According to phylogenetic tree of 16S rDNA sequence,
these strains were classified to family Bacillaceae, Paenibacillaceae and Actinomycete. Strain
S14 was selected as the best strain for PCL degrading. From its phenotypic and genotypic
characterization, strain S14 was closely related to Actinomadura keratinilytica. The color of the
aerial mycelium was colorless on yeast malt extract agar (ISP2) and cream on oat meal agar
(ISP3), inorganic salt-starch agar (ISP4) and glycerol-asparagine agar (ISP5). This strain
grew well at between 40-60°C and 2% (w/v) NaCl. The cell wall of strain S14 contained
meso-diaminopimelic acid. Glucose, arabinose, xylose, inositol, fructose, rhamnose and mannitol
could be utilized for carbon source, but sucrose, raffinose and sorbitol were not utilized.
A PCL-degrading enzyme produced by this strain had high specific activity of 6.25 U/mg.

The optimum pH and temperature for enzyme activity were 8 and 55°C, respectively.

Keywords: thermophilic actinomycete, Actinomadura sp., polycaprolactone, biodegradation,

polyester
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StrainS23 (JN378522)
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0.02

100 Actinomadura rubrobrunea DSM 43750 (EU637008)
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84| |Actinomadura keratinilytica WCC-2265 (EU637009)
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319 2 Phylogenetic tree Y948 16S rDNA 1AUUANIGY 24 189iug
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1nsalinma glucose, arabinose, xylose, inositol, fructose, rhamnose la% mannitol e lad
1130111 sucrose, raffinose uaz sorbitol M3FnIQal MAMITes MmenuITeLey ay
PCL uag tributyrin ugill 1nsadges me cellulose wﬁuﬁ S14 Huwuvdlalnuau (peptidoglycan)
Youutiusadnlsznoumonineziily meso- DAP suiunsaoziilusiianiiinuldlunuaiise
o 4 4 a o o X _ _
Aal paralugmaed 2 WenSeuiiioy UPUINYILINIBD Actinomadura sp. strain S14 1oy
Actinomadura sp. strain T16-1 [21] wud 1eug T16-1 ihierdedluenns ISP2, ISP3 uagy
ISP4 “MAATuU3 M aerial mycelium W~ @87 “v17 uaz™asn mMud1ay 1Fe193gylusngamal
30-60 DIANIBABY  HALIFD 1WID TN inositol, mannitol, sorbitol, raffinose, rhamnose
A av s A £ oo &
uaz galactose 1 A9INBD 189UY S14 3 “agnAnenuandnnge 1eMug T16-1 wendnil
danud 1eviug T16-1 wnsages ane L-PLA udlid 1wnsades a1w PCL Asiumsaunyiae
o g A v = o o g .. . = A
107§ S14 Nadreadeny 18Mug A. keratinilyticha JuTumnsnuusnidanmnany wnsalums
doy a1y PCL

msA PCL-degrading enzyme

iioideaige WU S14 Tuowns PCL basal medium 1o iamanuguuasmsham
woaoulmiffides a1s PCL wuh 1sazais PCL fianuguanasii OD 630 nm ioif3ouiiioy
fu sazans PCL @lil 'Bo (tlan dawaun) mytamshauveueulsiidionsouifieudan
Hunsasanutidiethieulsdiniufu “y s (PCL-Tris-HCI) fieh pH 7, 8 uag 9 figamnf
55 aedusalde  wuhliamsmauveaeulsdanme (specific activity) WAy 1.45, 5.98 uag
0.98 giiadefinaniu muddy Fuiueulsiianldda pH 8 waziletammhauveaoulsify
“y 193 pH 8 figamnii 55 ssausaide  Tuudazu wuhiuil 3 Weh 9 auhdy 6.25 giia
dofiadniu dan adluguii 3 asAnyuoulsifides me PCL wuldisluuwediGonazisen
liioann PCL ihumdmasnuuagundsansuoudipduisiunflumasia (12, 351 wowlsiing
Wivagjedlungualnlafnieulssl (lipolytic enzyme) ldun lipase, esterase wag depolymerase
[8, 15] wennniiganudneulsl cutinase ATeN Fusarium moniliforme 1330898 a18 PCL
Idsunu [13]
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MINN 2 MINIYUAZANVAUSNNTINANVON Actinomadura sp. strain S14

Properties
Growth characteristic on
Yeast malt extract agar (ISP2)
Oat meal agar (ISP3)
Inorganic salt-starch agar (ISP4)
Glycerol-asparagine agar (ISP5)
Growth at
30°C
40°C
50°C
60°C
Growth at
0% NaCl
2% NaCl
4% NaCl
6% NaCl
10% NaCl
Carbon source utilization
D-Glucose
L-Arabinose
Sucrose
D-Xylose
Inositol
D-Fructose
Raffinose
Rhamnose
Mannitol
Sorbitol
Degradation
PCL
Cellulose
Tributyrin
DAP type

S T SN
Inama: + 1501930l3; - 1welindgy

Actinomadura sp. strain S14

Growth

Moderate
Moderate
Moderate
Moderate

Aerial mycelium
Colorless
Cream
Cream

Cream

Positive/Negative
+
+

+

Positive/Negative
+

+

Positive/Negative
+

+

+

Positive/Negative
+

+

meso
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Pigment
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Absorbance (630nm)
Specific activity (U/mg)

0 T T T L} L T 0

0 1 2 3 4 5 6 7
Time (days)

U 3 myiaeulsifiges ane PCL lu PCL basal medium figaumgii 55 sadusaie pH 8
W 7 50 lag eu agd1 OD 630 vearlan Al 1o 1eiug S14; O u agd1 OD 630
voular Anlil we; au aseimamauveeulsidumzvestar Al e 1etiug S14

]

a v
sUNaN1519Y

dy a A A T a a ! dy A A 4
NAMsuenIFeyduNIgNges ae PCL annduuinanesveznuhneniseuuaingld

gj v d dyd A A v d 4! I v & A d'QJ 1
navna 8 1etiug lummaaesiifiany wliluwwaiiGe 1evug S14 sath 1enugifernine
Tunguueadluis “n seuiou Inswiglangamgi 55 essaife  taziflumsnenuadsnvese
Actinomadura sp. 18Wug S14 fides me PCL fwenldnnlszmalng daiiaihgdunsdid
anwing wn snsahlUlddsglomildluomaniiinerfiumsges menwa @ngimwissinn PCL
wennnignaaedaliany wlalunsAnmdrtiaveveulsinas anziiving ninfeIfosiy

ATTUIUMILDY MBNNITD 18U

= ~a\
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