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Identification and Characterization of Purple Pigment-producing
Actinomycete Strain’

WANG Li, LEI Juan, XIANG Wenliang, JIANG Siyuan, SUN Jianrui & YANG Zhirong™
(College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract An actinomycete, named strain LK-178, was isolated from an alkaline soil sample in Henan, China. It produced
grayish-white aerial mycelium and purple diffusible pigment on Gause’s synthetic agar. Microscopic observation
revealed that it produced straight chain of cylindrical spores. It was primarily identified as genus Streptomyces according
to its morphological, physiological and biochemical characteristics. The 16S rRNA gene sequence of strain LK-178
shared the highest similarity (99.0%) with that of S. bikiniensis AB208713. The phylogenetic tree of strain LK-178 was
derived with NJ and analyzed with bootstraping. The result demonstrated that it belonged to S. bikiniensis. The test on
antimicrobial activities showed that it had ability against the Gram-positive, Gram-negative bacteria and fungi. The UV-
VIS spectrometry and chemical analysis revealed that the pigment producted by this strain was stable, total relative
color value of the pigment was as high as 147 U/mL and total pigment yield reached 13.4 g/L. Fig 3, Tab 3, Ref 18
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Fig. 1 Strain LK-178 under optical microscope
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Table 1 Utilization of carbon sources and their physiological and
biochemical characteristics

AL

v +:
Carbf)}idiurce RéesTlt Physiological anq bi.ochemical Réeﬁit
characteristics

D-BTRiArrbE YL FIKAR
D-arabinose Hydrolysis of cellulose
D-3H  D-fructose TR IR 7 Nitrate reduction -
& Mannitol VENKAR  Amylohydrolysis +
B Rhamnose WAk Gelatin liquefaction +
WEE  Myo-inositol FE Y Litmus milk +
D-Hii%iH  D-glucose + Phnft%l Production of H,S +
BEWE  Sucrose + li% 2 %% Monophenolase +
Hi 9% Raffinose +
# LW Maltose +
FLME  Lactose +

L-IWZ4EE  L-glucitol
+: B - B3P+ Positive; -: Negative

2.1.3 16SrRNAHJPCRY EREFEFHH  PCRY =4k
TTEEMEEE S LYk 5, FIAHQ TA Quick Gel Extraction Kiti/F 47
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Table 2 Characteristics of culture on different media
Bigedk A BEPY B 22 BRI, (%S
Medium Growth Substrate mycelium color Aerial mycelium color Pigment
VERRE R FpE KEL % {03 B
Inorganic salt-starch agar Good Grayish white, pale purple Light purple
H RV R PR N KA B
Glycerol-asparagine agar Good Gray Grayish -fuscescent
TR R A R TR b3 R4 IE|
Corn flour synthetic agar Moderate Grayish red Pink white B
[AENREEE = P ¥ NWIE| {03 .
Gause’s synthetic agar Good Light purple, grayish white Light purple
R IR A P TR P N
Potato dextrose agar Good Dark fuscescent Blue fuscescent
LBR; FE KA I ~
Luria-Bertani agar Good Grayish white Grayish white
T R IR b b3 WK R B
Casein peptone agar Moderate Light gray Light purple fuscescent
R R Fp KH R ~
Brewis agar Good Grayish white Light yellow fuscescent
HEARTFEIL Basic agar - - - _
— AR ETE(MZE — Diffusible pigments were not produced
Pk th 5 % T, R Fprimer] / primer2iff 17 PCRYGIIE, ¥ H B 3 EHRLK- 78RN EE M
PETLREF AT, HTI16S rRNAFFIK BE M1 558 bp, FF Table 3 Antimicrobial activity of strain LK-178
58 GenBank I} (5 5% 45 HEU560974). A . %ffﬂbijd
214 RERBRBME  BEHLK-178(016S rRNAJF 51 Tested microorganisms 1o (‘;‘/n‘“;)e zone
TENCBIEU G X1 s, SRR S, bikiniensis — #22[CHIHEAIE Gram-positive bacteria .
AB208713 LA B Fi R UAHE. M GenBank i UM X (9165 EICHIBIRI Staphylococeus aureus
tRNA. 551, R FHlMega3. 0% § X1 B R A4EAT 2 5652 FEAMHT, i Bt subils -
- N . . WOWEKEE Diplococcus cata ++
. 3 114, 17] 4 |
R PN 1 2 50 1 A (IEI 2). IR I116S IRNAJT 5 TR IR Pseudomonas solanacearum +++

R4 T B, THIRLK-1785S. bikiniensis 34 X R 55
VI, 454U FRARRIE A AR AL E R R W AR A e E

S. bikiniensis.
98 IS phaeochromogenes (AB184443)
S. phaeochromogene (DQ442538)

E. bikiniensis (AB184602)
40

93 S. bikiniensis (X79851)
S. violaceorectus (AB184314)
49 - S. bikiniensis (AB208713)
LK-178 (EU560974)

S. globisporus (DQ026634)
‘Bacterium sp. (DQ311010)
Streptomyces sp. (AB222072)

1

—
0.001

€2 TRk LK-178HI RS0 & RPHROC R A
Fig. 2 Phylogenetic tree analysis of strain LK-178
Neighbor-joining tree, based on 16S rRNA sequences showing the relation
between strain LK-178 and type species of Streptomyces. The numbers at
the nodes indicate the levels of bootstrap support based on neighbor-joining
analyses of 1000 resampled data sets; Bar, 0.001 nt substitution per nt position
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Methicillin-resistant Staphylococcus aureus

[IEEEKTE Streptococcus albus +++
FECHIPEAITE Gram-negative bacteria et

FEVPIIRI Salmonella typhi

KWhFB Escherichia coli +++
K& Fungi .

SRR Candida albicans
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Fig. 3 Diagram of chromatographic analysis of purple pigment
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