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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

Keywords Streptomyces bikiniensis; identification; color value; 16S rRNA sequence; purple pigment

CLC Q9399

RN —28 B BT M AR R, S5A
JE MY, XA B R TTER I M S, BT AR
ETINASE N o SN % 15BN 7 0 e BN R 1 b1 L R 2
A= 8 PR B, /DB 2k B R ) s e B R BE P AR KR
F, HP B ERL KRR LR, FEHRTNEAZ 1 e
i, KRR R R ZALFE LR 4 K (Actinhordin) . A8 R EE
(Litmocidin)FI{£ 75 2 (Anthocyanidin) 45, 4R = E R A
AT LIRS ek 245 NG PRYA 7 F 24, 9] B 40 3% mT 400 o4 37 o
B MEZ L, W H AP KN RS T RS, B ]
FAF W7 4548, i ELE 238 v] LI N 25 5 £ 5 1 3 @5
DL R A AE n R A g a3 | A2 iR AR ), il — AT
FEFWT, AR dCHE A R A 2R £ R A B R
I3 PR LAy T A B U9, A2 i WA T E

Wk H ) 2007-11-28  #52 HI: 2008-03-17

*PUNE A IR 2 G0 H %8 Supported by the Project of the
Microbial Resources Sharing Platform of Sichuan, China

**WilfE#  Corresponding author (E-mail: bioyang@163.com)

— 2 R 5 0 R S — R TE B 14-152 [ 35 A XURE Y 2R 1 2
MR, XTUMCR A5 R B AR 85 GR AR ST R 1 T
By IERL 8

AR SO ST T R LK-178 H AT B8 22 [RBH R | 2 22 [RB T
ECEETE, A m @R e, 7 R, IR
B R BT TR M I B85 T Al

1Bk Tk

11 i
T G 22 % R Bk 4 T SR A 43 s T 1S
12 BEFE

1o FQ L5 A5 1l B 268 7 335 3 35 2 BB Sk [210] il 4%
13 BHHREE
131 FAME 786 RIS HUR B AR 37 2% 1L A
el E, 28 CHEFR14 d, £42d. 5d. 7 d. 14 dHUE Frab 15222
[ e fo, 0010 DG 2 B Al e R A T TR AR TE 78 WL 2K,
132 AEANIERNE REFRIFMENER  He SOk (1007 ki



140 N 55 A R

Chin J Appl Environ Biol 15 &

AT E B AR Rl B B SR R IR SR,
1.3.3 16S rRNAKPCRY R EFFISH  EHEH
21 27f5"-AGAGTTTGATCCTGGCTCAG-3’, 1504r5’-
AAGGAGGTGATCCA GCCGCA-3' . PCR¥" 1425 pLJ% Jii{A&
% 2.5 nL10x Taqi 22 1Pk, 0.2 pmol/L31%), 2 pL 200 mmol/
L dNTP, 20 ng DNAK 4, 1 UTaqfi§(TaKaRa), 17 uL ddH,0.
PCRZ W #% i Jy 479 4% 94 CHIAEHES min, 94 CAR
1 min, 56 CEPEL min, 72 CHEH2 min, FEF730MIEIR, 72
CCHEARS min. [N B R B, W7 TAE H TakaRa®: 49 T
BORIE) AR AR 5.
134 RELZEWMMME  KITNAILI6S rRNA 751K
Mega3.055 F 4% bk E AT R G KB40, RANIEM & R
ESBLR L
135 HEHMME  HeSCBk[05 7R 7, M 3Em28 G
180 r/imindk 7 453748 h, ¥ A KRR, FIAEM A&
K IEL20 h. F5 50 R AR HEAR 3R 0 B P O RN, S
& Pl 85 25 96 4 14 (Bacillus subtilis) . K J # i# (Escherichia
coli). 4> # €075 %5 3k 14 (Staphalococcus aureus). €055 BR T
(Streptococcus albus). Fl473 FE¥0 11 [G i (Salmonella typhi).
{7,/ & 2k 74 (Candida albicans) F1%: il 5 7 (Aspergillus flavus)%
LUFP A TR . I B A A I TR A
14 £BRRN. EEENOW
141 Z£EEERWM 500 mLK §2144 hiY K Bt ug, pHE
P Z9.0, 100 C/KIE30 minjg, ¥ 20 1L, ORI 68 5
AEBETICHIK, 4 000 riming D005, BT, MK H
LR TR PR B S A LA R Ve, BJasom LEm,
85 CHET & @Y.
142 HEBRWHH  BUE QR P BRI T R G,
S 3CHk[12, 13105 i, TEN B Ak (vIV=3 1 1) IR IR AT
JEIF, W, THAR, H R =R 30 i E 2 1 7R B 3l (1 R ).
15 ZeENeaFTHURARE

L0 RE A E AN TR pHIE A K P, IR L5
Al SRR TR WA PR b, 0 s A 1.
16 ZaHEaMNMMmEHNE

W58 (0, % 1 I pHAEL A 22.9.0, P FH pHIE 9.0 28 wh 0K H:
M BB (R D, (BN, 531500 mL% 144 hit) & 1%
Wik U, pHIETH 29.0, 100 C/K ¥, Bk i & Ay 4l s
FAT T AR A E S, PO R &

2 AR50

21 HKREE

211 WSEHME  HAUERLSRILEL 76 m RLS W R R 57
e, 728 CH; 796 ha] LIULEE 3 LK-1781 B vk H 4, R RIE,
Fm Al OO B SG, HgkSE, Rl B 5RT AR, e
RN MER, BiEa—3%, FlkA, mEaa®.
B L-AFR AT USRS B 5L N B 22 52 218 3%, JE ALK B4, R
2. LB, fF22AR 58, oMol i, 48 3 ok oy
B, FIGH, % Rk 2 e 5L P .

212 EIBALIENRNE RIZFISMEME A AILIEIRM
FE R B SR AR AR 0S O SR ZE L L 1 R 2. AL AT

1 BRRRLK-1781 2 it i B it
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 +:
Carbﬁdiurce lj:flt Physiological and_bi_ochemical Rgeﬁjflt
characteristics
D-BTRiArTbE YL FIKAR
D-arabinose Hydrolysis of cellulose
D-#4i  D-fructose TR ERIEJE  Nitrate reduction -
H#&mE  Mannitol WERKAR  Amylohydrolysis +
4B Rhamnose Witk Gelatin liquefaction +
JLEE  Myo-inositol £1E2F0y Litmus milk +
D-7i%j# D-glucose + Femifb & Production of H,S +
JERE - Sucrose + fi% 2 %% Monophenolase +
Hi 9% Raffinose +
2P Maltose +
FLBE  Lactose +
L-thZ4EE  L-glucitol
+: BHE; - B +: Positive; -: Negative
213 16SRNAKIPCRY R EFFH4F  PCRY 1~ Wik

I WEEE e F UK, FIHIQ 1A Quick Gel Extraction Kiti 4T
H i F B DNART, 1 Wi 4 5 pM D18-T e b K % 422,
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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| B
Corn flour synthetic agar Moderate Grayish red Pink white
[AAREERE = F P ¥ NWIE| {03 +
Gause’s synthetic agar Good Light purple, grayish white Light purple
R IR A P TR P .
Potato dextrose agar Good Dark fuscescent Blue fuscescent
LB Ak FE KA KA B
Luria-Bertani agar Good Grayish white Grayish white
T R IR b by} -3 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
JEASEFRIE Basic agar - - - -
— ANFEAEN SR Z — Diffusible pigments were not produced

Pk b v, I primerl / primer2i 4T PCRYGHIE, 3% ) FH
P T8 T AT I RE, FLRTINA6S rRNAFE S K )& 1 558 bp, Jf:
$252 GenBankid: it (5 5% 5 EUS60974).

214 RELXEWHHE  HIELK-178/16S rRNAT 4
TENCBIER I8 ZE e 30 s s, SR # kS, bikiniensis
AB208713 47 % = w1 . M GenBank i Bt A6 ¢ 19 16S
rRNA 741, 2% F Mega3. 045 #4 5 Bk UE 1T R 48 & BT,
R HINJTZ AL R Ge AL T U 171 (1512). TR B 19 16S rRNAJT 51
BRI R E, Wk LK-17815S. bikiniensissE 4% X R i %
U1, 85 & UL EREAREIE A AR H AR R E AR S E
S. bikiniensis.

98 I’s‘ phaeochromogenes (AB184443)

24 S. phaeachromogene (DQ442538)
F. bikiniensis (AB184602)

40 93 S. bikiniensis (X79851)

S. violaceorectus (AB184314)

= S. bikiniensis (AB208713)

2L — L K-178 (EUS60974)

r S, globisporus (DQ026634)

Bacterium sp. (DQ311010)
Streptomyces sp. (AB222072)

0.001

P2 Bibk LK-178M R G FRPRC R
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

215 FEHMEME  45F 003 hEITIFEN . LK-1781E
LA DU I PHME | A A0 B A0 B G e ), [ SR A T
FRGFFER . I FEV IR . AR . A OB PLE
T PER .

&3 EHRLK- 178N EE
Table 3 Antimicrobial activity of strain LK-178

S b e ESEEPNGN
»ﬂ )
'M.ﬁlﬁ)r* . Size of inhibited zone
Tested microorganisms
(d/mm)
4GRS % Gram-positive bacteria "
SO Z BRI Staphylococcus aureus
R 2EHURF I Bacillus subtilis ++
KR WEKE Diplococcus cata ++
TG PR Pseudomonas solanacearum +++
T FF AP VA 2 € 2 K -
Methicillin-resistant Staphylococcus aureus
FI{OBEERE Streptococcus albus +++
LAY Gram-negative bacteria i
PP TG Salmonella typhi
KT # Escherichia coli .
FLH# Fungi -

F{&EkR Candida albicans

Wi Aspergillus niger —

W MMBF T Aspergillus flavus —
+: FIERPE <10 mm; ++: L0<HI B [EI<15 mm; +++: FIERE =15 mm; —: TGl
P Pl
+: Inhibited zone<10 mm; ++: 10=<<Inhibited zone <15 mm; +++: Inhibited
zone =15 mm; —: No inhibition
22 EEIRNMERENHHT
221 EBREW 4KV, 1EpH 9.0, 100 CKEFBLA
R, InEETKE, ERREANETKNZET, RO,
FH R F R 45 0 U B A 25 TR VA 12 2 ot
222 HEEBWSH  ZRWESFR, TLCHEH— %0
BE AL, R (E=0.885"5 SCHK [12] BIF 52 45 2R 0.8294H3T , K HAFH %]
NS I ELRE
23 EBRINBFTHMBHEE

BORFEMTEPH LEKIE I SR M 2060 ; pH 3.0/ 1K 2
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Fig. 3 Diagram of chromatographic analysis of purple pigment
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UImLAH LB S O AR, (U377 ik 5134 g/L, RITZTE R
Je—MEORE A

3 45 15

IS B R AE . A A LB AE DL K2 16S rRNA
FF 90 R G R AT A5, 0% B Rk B 5 Sy Eb 3 BE B TR (S
bikiniensis), {H1Z A% A EME, AR FHAHE . D-2R 05 45 fi
PR K FRRAE L BALME R S BB A L R e B R A —
25 CERATIEPIRE T, g e FE TR, Raf
Xof PRV B ik F1147 UimL, (277 1 ik13.4 g/L, 2 — 6
R, AR E MR, AR IR R B O PR
FEE R BE 2 A, A S HER TR O RIS aifb i &
, BRI T 458

TERME 5 1, 100 Cok A Rl T B @ R, 0 H 4
TR T R8T 5 R G S5 MLIs 70 B e
Kt — 20 Al A S SR AT SR i
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