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Abstract

The objectives of this research were to characterize growth and melanin production on
different culture media, effect of copper ion and cobalt ion on growth and melanin production
including antibacterial activity of crude melanin. The results revealed that actinomycetes strain
PNST-01 have good growth on ISP-7 medium, synthetic medium, while strain PRBS-12 grow very
well on ISP-3 medium, complex medium. Both strains produced high amount of melanin showing
brownish colony on ISP-7 medium but there is no melanin pigment production on ISP-1 medium
and ISP-6 medium. Moreover, the growth rate was reduced and both strains could not produce
melanin pigment on ISP-7 medium without supplement with copper chloride and cobalt
chloride. Crude melanin extract of strain PNST-01 showed antimicrobial activity against
Bacillus cereus ATCC 11778, Bacillus subtilis ATCC 6633 and Staphylococcus aureus ATCC 25923
but could not inhibit Escherichia coli, Shigella dysenteriae, Salmonella typhi, Klebsiella
pneumoniae, Serratia marcescens, Pseudomonas aeruginosa and Streptococcus pyogenes. While
crude melanin extract of strain PRBS-12 gave antimicrobial activity only on B. cereus ATCC 11778
and B. subtilis ATCC 6633. Based on the study, the results can be used as key information for

further development of melanin production and application in various industries.
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laveadmaslsd nan13ITenUIeIIERAETUG
fin1siyanaslloisouiisuiuomsiaee

s

ISP-7 Medium #o \deuenflusiodiia anesus
PNST-01 annsawaiajliffiaauuommsidesdo
ISP-7 Medium sesaunfeawnsidsade 1SP-7
Medium filiiinlaveadnaslsd way ISP-7
Medium 7ililifiuneuilesmaslss auadu dn
HouenRluifoBita aneWus PRBS-12 aunsniadey
I¥fanuuemsieade ISP-7 Medium so3a17
feemaiasade ISP-7 Medium filiifunouied
Aaelsd waz ISP-7 Medium liiiulaveasinaslse
mugu Tuanieildfineuiveslesouuay
Taveanlosauluotmsideade 1SP-7 Medium
wuideransaneiuglifinsaiadediuaniy
TnoWouenflusiodiia anerius PNST-01 azadng
Talafdvuuemsideadoneansin dauiie
weARludledfia aewug PRBS-12 azaddlaladl
fumunumeeuuarvunemsiassde 1SP-
7 Medium 7ililiiuneuilesnaslss way 1SP-7
Medium 7ilsifslaueadnaslse smuddu fuans
Tums197i 2 leseuvedanzinnudnludenis
Wiguaznsasuded aelivesuazlausaniu
swmewnssesiisduientsiaday (Trace Element)
vidoansemsngauniddesnslutiinaien 1y
asAUsTnavTasansing o saunaeulvduazy
launaninos é’fﬁﬁ?ﬁdﬁmmﬁﬂLﬁuﬁiamm%zyt.t.as
Ufseludtinssuiunsiuunueddusig o lag
paUassndurenszuiunismelassiuwad
dulaveanluesdusynovddguesinniiud 12
Tuanmeiildfineveslesounazlnusadlons
Tuomnsideade 1SP-7 Medium wuindeviees
aiuslaifinsasadafuatiy Tnedouenily
Tedfia aneug PNST-01 azainelaladidviiuu
amsiastenEewin duitonendluiodia
aeiug PRBS-12 azadlalaiidvnununigeu

LLagﬁﬂmuummiL?ﬁymL%a ISP-7 Medium ﬁhi
duneUiloinaslss uaz 1SP-7 Medium il
Taueadaaslss muddu eSurelainnisasiada
Awafuveadeiaesaeiugiisrtestunisd
lesoulaveluemsiasaie Giraudeau et al. [25]
nanlessuveslanzdunumdrAglunisadng
dind Tadnsearlunsedumahauesoulss]
IylsBuuaiissufnfennsdansizsiiuadu lunsdl
vpsnaUileslenou Caesar-Tonthat et al. [26]
naneUeslossurztisiuusnamieuiy
Aanssuveteuleflnlsdiuadivihliianisiden
Uszauwos L-DOPA tilonisadraaniy Tunsdl
vadlaueadlonau eienseAuNsasIseulel
IvlsBia ilinandauandufiady ouledid
Taveadiduasduszneuagimihiissujizenns
sondwdulniuduluidu Dopachrome Fawifin
wodweslswduduwariusely Amal et al. [2]
31891U7 Streptomyces virginae AN31508519
Wndwandulgrluomsideade 1SP-6 Medium
fiiulaveadlossu wesi3lossunasianlosay
Woavashasindwadulussiuuunansuems
Ao 1SP-6 Medium dndiialossuuas
aetedlonou Weavasadedwaniulusesu
wluomsiasade 1SP-6 Medium Mfuuuania
levay aghslsfinmuaiseiflonnsideade Isp-7
Medium Junisneassniuny Faudu Synthetic
Media %5001M15ia8 T AT 1ZR NS 1V A
Uszneumaaiiuduou fadulunisindonems
Boatevintiuarads agldemnsiitiesdusenou
wiloufunnads agsilinisdnuiiateiidus
nsENUReNITHAANAIIU Wy Uadenieanuans
919N UNAIASUBU WhaIlULATIU U519 NATDY
lovsunaslay savansdudaing 4 Idgnies
wiugnI1n151Y Complex Media lws1zns1uviin
warUsuadndiunsiiuiuou



152 2135153V INITUSL IV uns.wszuas U 13 aUuil 2 nsngIAu-su21AN 2562

M15797 2 Masuaznsaafinduariuveadeuenfluliedita areiug PNST-01 uaz PRBS-12 Uy

2WNILABUTD ISP Medium wiinsng 9 Wunan 14 Ju

d1eug PNST-01

d1emiug PRBS-12

AMMIAYIYD Yurnduru v < YUIALFUNIY v o
B Asadrading B nsadading
fAuenNa (vu.) fuanany (va.)
ISP-7 Medium 3.1610.08 Fmawmay 2.7510.32 gunmamay
ISP-7 Medium Tildiinmeuivosnaslss 1.8610.16 Fm 2.0510.22  @vnaunumieeu
ISP-7 Medium Tilsifulausasnaslss 2.0010.7 Fun 1.4740.15 F17

v
v o

A19199 3 gisdudauaiiGelagwaiuneuindnlaeWousnnludediia arewug PNST-01 uag PRBS-12

v nduRIUALINaVIUTINEUEY (WURLAT)

aa
BUANLIINAFHDU

d1eWug PNST-01

d18Wug PRBS-12

Bacillus cereus ATCC 11778 1.80+0.34 1.91+0.23
Bacillus subtilis ATCC 6633 1.76+0.29 1.72+0.18
Staphylococcus aureus 1.23+0.51 -

Escherichia coli
Klebsiella pneumoniae
Pseudomonas aeruginosa
Shigella dysenteriae
Salmonella typhi
Streptococcus pyogenes

Serratia marcescens

A ] L 3 a a 4
NN - AD lalgnunsadudawuniienageaule

74
S &

3.5 gisdugaunSIvasasanawaniiy

NYIU
Watwariuneuiiadalaumaaeugns

fudaqaun3dgiagds Agar Well Diffusion @

qAuNIENaaau 10 aeiiug laun B. cereus ATCC
11778, B. subtilis ATCC 6633, S. aureus, E. coli,
K. pneumoniae, P. aeruginosa, S. dysenteriae,
S. typhi, S. pyogenes Wy S. marcescens Ha

AFIFYNUINLA R UNETUNNER LA NLTBLDAR LY

To@fta aneviug PNST-01 anansadudsuuaiie
negouladIuiu 3 vlla Aengu Gram Positive
Bacilli (B. cereus ATCC 11778 uag B. subtilis
ATCC 6633) wagngsl Gram positive cocci (S.
aureus) 8nKIU S. pyogenes wazlaianansadudy
wuASENAaaUNEGY Enterobacteriaceae Way
P. aeruginosa wanfiuneuranldanideuonily
fTo@fta anestug PRBS-12 anansndudsuuaiise
nnaeuldliies 2 ¥in Aengy Gram Positive Bacilli



RMUTP Research Journal, Vol. 13, No. 2, July-December 2019 153

Lwi"l,zjmmmé’fuéu’ﬁﬂa:u Gram Positive Cocci Nau
Enterobacteriaceae Waz P. aeruginosa fAwan3
Tupnsnedi 3
dmivenAdeiwarluneuesdens 2
aeusiszAvsnmsudslfanizuuafidounsy

°

‘U’]ﬂE'ULL‘VlIQ FemrsvinsAnwiindnluni st

4

warluusansumaaeugnsdudeiunsd I

)

a

asulddarsadawanfiuneiuaingdunigd
UsgAnsnmlunissudadegdunidunnaiaiu
muaneiug Mseauideatuduiiaenadosie
ansafinwaniueuinanandeusnilufodia
Fusnnnzalulsenaduie ansadudnis
304 E. coli way Lactobacillus vugaris 1619
599891178 S. aureus, Proteus mirabilis, Vibrio
cholera, S. typhi, Samonella paratyphi Wag
Klebsiella oxytoca [27] Amal et al. [2] 1
nsfnugrssudigaunidvasansadaiuaniiud
NARAIN S. virginge WUIANTANAIAIHUNYIU
a’lmmé’ug’ammﬁm%u%jaiw 5 wiln duds
wumilise P. aeruginosa wag S. aureus Weild
Eﬂll’liﬂEj’UEj’jﬁﬂ’liLﬁ]%iyfﬂaﬁLLUﬂﬁL%‘c’J B. subtilis ke
gan 2 wiln Ao C albicans wag Saccharomyces
cerevisige dvuansafinwadufiniunisanagneu
frewonlufleudamndusidesay 40 liawise
fuanisiaiauesqAundsidnuasia 10 wia
Zerrad et al. [28] 18U sanauaIiumney
findna1n Pseudomonas balearica U7 a@nse
ﬁugﬁﬂﬁw%iysuad S. aureus, E. coli, Candida
albicans, Erwinia chrysanthemi, Wag Erwinia
carotovora) @ansatamaiune1uiindnain
Feuonnlufediia leloan NL aunsaduds
B. subtilis, S. aureus, E. coli Wag S. typhi [18]
worRlusiediaduaduvidfannsondnasium
valadnpegivanayila laun ansufneusuwavans
3 wazdivwnuiiasaindaanueniludedia

fnauandilunisdugadodunsd (2] vinlvidlanen
TundueInTN e LAS9E11LAYDIMNT

4. a3

HouonRlusfodiias 2 anewus (PNST-01
uay PRBS-12) Lﬁ]’%ﬁglm”ﬁﬁqmuummﬂgmL%@Gha
siinfu udansaadadedimarduldfvgauy
ownsasatevinfeaiufe ISP-7 Medium wa
llannsnadadefuaiudemiyuuemaiss
We 1SP-1 Medium wag ISP-6 Medium \deis
dosaneugiiniswiyanasazliinisasiaded
wanfluuuemnsiasade 1P-7 Medium il
reUeiraslsnuazlavoadnaalsd aisadn
wanfluneuvesdouenflusiodansis 2 aneritug
asnsndudauuniGenasouldunnety asy
hduusyneuvesemsiasaielinasensiasey
uazmsasadndvefousazaneiug uenaini
wanfiuveuanusazaneiugaviussavsanlu
nsfudadeuuailiFounnsisiu

a a
5. AARNTINUTENA
VBUUAMANYINGIAIANT UN1INYISE
guaswsinlinisatduayunsideluasall

6. LONEITD19D

[1] A Martin, Actinomycetes. In Introduction
to Soil Microbiology, New York: John
Wiley and Sons, 1961.

[2] A M. Amal, K. A. Abeer, H. M. Samia,
A. EI-N H. Nadia, K. A. Ahmed and
H. M. El-Hennawi, “Selection of pigment
(melanin) production in Streptomyces
and their application in printing and

dyeing of wool fabrics,” Research Journal



154

2135153V INITUSL IV uns.wszuas U 13 aUuil 2 nsngIAu-su21AN 2562

of Chemical Science, vol. 1, pp. 22-28,
2011.

G. Zenova, “Melanoid pigments of
actinomycetes,” Mikrobiologiia, vol. 34,
pp. 278-283, 1965.

T. Arai and Y. Mikami, “Chromagenicity
of Streptomyces,” Applied Microbiology,
vol. 23, pp. 402-406, 1972.

W. P. Lin, H. L. Lai, Y. L. Liu, Y. M. Chiung,
C. Y. Shiau, J. M. Han, C. M. Yang and
Y. T. Liu, “Effect of melanin produced by
a recombinant Escherichia coli on
antibacterial activity of antibiotics,”
Journal of Microbiology Immunology and
Infection, vol. 38, pp. 320-326, 2005.

M. Bulter and A. Day, “Fungal melanins:
a review,” Canadian Journal of
Microbiology, vol. 44, pp. 1115-1136,
1998.

P. Riley, “Melanin,” International Journal
of Biochemistry and Cell Biology, vol. 29,
no. 11, pp. 1172-1239, Nov. 1997.

J. M. Henson, Lignin, Humic Substances
and Coal, New York: Wiley-VCH, 2001.
C. M. Clancy and J. D. Simom,
“Ultrastructural organization of eumelanin
from Sepia officinalis measured by atomic
force microscopy,” Biochemistry, vol. 40,
no. 44, pp. 13353-13360, Nov. 2001.

P. Manivasagan, J. Venkatesan, K.
Sivakumar, and S.-K. Kim, “Actinobacterial
melanins: current status and perspective
for the future,” World Journal of
Microbiology and Biotechnology, vol. 29,
no. 10, pp. 1737-1750, Oct. 2013.

(11]

G. Prota, “Melanins, melanogenesis
and melanocytes: looking at their
functional significance from the chemist’s
viewpoint,” Pigment Cell Research,
vol. 13, no. 4, pp. 283-293, Aug. 2000.
S. H. Woo, J. S. Cho, B. S. Lee and E. K.
Kim, “Decolorization of melanin by lignin
peroxidase from Phanerochaete
chrysosporium,” Biotechnology and
Bioprocess Engineering, vol. 9, no. 4,
pp. 256-260, 2004.

J. R. Mencher and A. H. Heim, “Melanin
biosynthesis by Streptomyces
lavendulae,” Journal of General
Microbiology, vol. 28, no. 4, pp. 665-670,
Sep. 1962.

S. G. Dastager et al., “Separation,
identification and analysis of pigment
(melanin) production in Streptomyces,”
African Journal of Biotechnology, vol. 5,
no. 11, pp. 1131-1134, Jan. 2006.

R. C. R. Goncalves, H. C. F. Lisboa and
P. S. R. Sponchiado, “Characterization
of melanin pigment produced by
Aspergillus nidulans,” World Journal of
Microbiology Biotechnology, vol. 28,
no. 4, pp. 1467-1474, Apr. 2012.

K.R. Deshmukh, “Isolation, characterization
of melanin producing organism and
extraction of melanin.” International
Journal of Scientific and Engineering
Research, vol. 3, no. 11, pp. 1-4. Nov. 2012.
P. G. Dharmik and A. V. Gomashe,
“Isolation, identification and antioxidant

activity of melanin pigment from



RMUTP Research Journal, Vol. 13, No. 2, July-December 2019

Actinomycete (Streptomyces Species)
isolated from garden soil, Nagpur District,
India,” International Journal of Pure and
Applied Sciences and Technology, vol.
18, no. 1, pp. 69-72, 2013.

P.Sharma, T. A. Singh, B. Bharat, S. Bhasin
and H. A. Modi, “Approach towards
different fermentative techniques for
the production of bioactive actinobacterial
melanin,” Beni-Suef University Journal
of Basic and Applied Science, vol. 7,
no. 4, pp. 695-700, 2018.

H. Chaiyason, “Factor effecting production
of melanin by actinomycetes, strain
PNST-01,” B.S. Senior project, Dept. Bio.
Sc., Ubon Ratchathani University, Ubon
Ratchathani, Thailand, 2017.

P. Chaiyaporn, “Factor effecting
production of melanin by actinomycetes,
strain PRBS-12,” B.S. Senior project, Dept.
Bio. Sc., Ubon Ratchathani University,
Ubon Ratchathani, Thailand, 2017.

N. Keree, “Isolation and screening of
melanin-producing actinomycetes from
soil and bark wood samples,” B.S. Senior
project, Dept. Bio. Sc., Ubon Ratchathani
University, Ubon Ratchathani, Thailand,
2014.

R. Wongkamkern, “Isolation and screening
of melanin-producing actinomycetes
from rhizosphere soils,” B.S. Senior
project, Dept. Bio. Sc., Ubon Ratchathani
University, Ubon Ratchathani, Thailand,
2014.

E.B. Shirling and D. Gottlieb, “Methods

for characterization of Streptomyces

[27]

155

species,” International Journal of
Systematic Bacteriology, vol. 16, no. 3,
pp. 313-340, Jul. 1966.

P. Manivasagan, J. Venkatesan, K.
Sivakumar and K. Sivakumar, “Isolation
and characterization of biologically active
melanin from Actinoalloteichus sp.
MA-32,” International Journal of
Biological Macromolecules, vol. 58,
pp. 263-274, Jul. 2013.

M. Giraudeau, F. Mateos-Gonzalez, J.
Cotin, E. Pagani-Nufiez, A. Torne-Noguera
and J. C. Senar, “Metal exposure
influences the melanin and carotenoid
based colorations in greattits,” Science
of the Total Environment, vol. 532, pp.
512-516, Nov. 2015.

T. Caesar-Tonthat, K. F. Van Ommen,
G. G. Geesey and J. M. Henson, “Melanin
production by a filamentous soil fungus
in response to copper and localization
of copper sulfide by sulfide-silver
staining,” Applied Environmental
Microbiology, vol. 61, no. 5, pp. 1968-
1975, May 1995.

V. Vasanthabharathi, R. Lakshminarayanan
and S. Jayalakshmi, “Melanin production
from marine Streptomyces,” African
Journal of Biotechnology, vol. 10, no. 54,
pp. 11224-11234, Sep. 2011.

A. Zerrad, J. Anissi, J. Ghanam, K. Sendide
and EH. Mohammed, “Antioxidant and
antimicrobial activities of melanin
produced by a Pseudomonas balearica
strain,” Journal of Biotechnology Letters,
vol. 5, pp. 87-94, 2014.





