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Identification and Culture Condition Optimization for a
Marine Extracellular Melanin Producing Bacterium
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Institute of Agricultural Resources and Environment ,Chongqing Academy of Agricultural Sciences,Chongqing 401329, China

Abstract: A high yield of melanin producing strain (H4) was isolated from soil collected from different regions of
Chongqing, by 16SrDNA sequencing. The isolated strain showed 99% similarity with Streptomyces puniciscabiei. The mel-
anin produced by strain H4 had a district absorption in UV light and as the wavelength decreased, the absorption in-
creased. It has an absorption peak at around 210 nm. Response surface methodology was used to optimize its fermentation
conditions , the results showed that the optimal fermentation conditions were as follows ; the content of L-Tyrosine of 0.73

g/L,pH value of 6.05,at a temperature of 28 °C. Under these conditions, the actual output of melanin reached 2.49 g/

L.
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1.1.2 4%

LB 550k R 10 g, BERRH S ¢, NaCl 10 g,
FHIKERZE 1L,1 x10° Pa K 30 min, FHEE
FIRE SR A 5.0 g, B 10.0 g, NaCl 5 g,
FEWIKERZ 1 L,1 x10° Pa K@ 30 min, LB-Tyr
Rifi st A5 10 g, [ERERY 5 g, NaCl 10 g, L-i§ 24
i1 g, 28MAKERE 1 L,1 x10° Pa K 30 min.
Tyr KB FRIE 4 L o, FBAES 2,NaCl 5 g,
CaCl, 0.1 g, L-Fig &2 1 g, ZIKEAET L1 x10°
Pa K& 30 min, Fd & fEds 552k Bia b 1.2 ¢,
(NH4 ) ,S0,1.3 ¢, K,HPO, 1 g,CaCO, 3 g, MgSO,
0.56 g, L-ME M 1 g, Z%M/KEXKZE 1 L,1 x10° Pa
K 30 min, Fw % [ 85 5% 55 H % B 2 g,
(NH,),S0, 5 g,K,HPO, 7 g, KH,PO, 3 g, MgSO, 1
g, L-HRER 1 g, KIKERZE 1 L,1 x10° Pa KH
30 min, MEEFRIEIREL AN 10 g, M %M 1 g, NaCl
5 g,CaCl,0.1 g, THEE 5 ¢, L-BE AR 1 g, Z=MKE
2% 1L,1 x10° Pa K 30 min,

1.2 XBWHE
1.2.1 FREZTEHHRNS B Hik

SRS PR T AN #8850 10 % R 50 H
B BER) 1077807 ,28 CHI37 CHEFE S d, tEEUE
TR % ] L 2 ) Sl PR €0 P BT RR AR S0 7 L s TR AR A 2
— BRI KR B AR AR T A
R R R A S FR 5, 180 rpm 30 CiE T35 5%
7 d,12000 rpm E§LHC L IE W, W OD 00 Zb B RS , F
T A TER A R KRR ST o PR B WO R = 1 B
e AR R AR Binmtk, MR —2 507,

1.2.2 ZE&EFHRIR

T bR He SR TR R R, RS d, B
F oAb HHE Guo' " Ty R MBI, & WEk 28 Bk 4K 25
FREATR, 8 pH 22 ~3  F &, 2.0 (12000 rpm,
20 min) J5 BTTIETE 6 mol/L HCl Higifl 4 h, $5:35 H]
TCPE CBERU 2 T E AR AR BR
1.2.3 Ze&EHn®

B S PR e B3 A R M A8, A AT -
SHMELAAL (UV-6100) 17 190 ~900 nm $L5p-A]
DL TR 6 PR A A S
1.2.4 @AXE

FEH 2 DNA 942 B2 I8 Laurent'" (1 75 ¥
PCR #1438 FH 514 : F primer:5’ AGAGTTTGATC-
CGGCTCAG3', R primer: 5° ACGGCTACCTTGT-
TACGACTT 3', PCR JZ Wi 4514:94 °C 5min, 94 °C
Imin,55 °C 1 min,72 °C 2 min,30 MF¥H;72 C10
min, PCR 7 ¥ 28 1% 1% Byt 5 Ak 68 J5E | Dk A 00,
PCR A1) & R f5 5 pMDI18-T 2k A4 A1 % If- 7%
b E. coli DHS o, | H B V% PCR 1 J7 A5 0 BH A 5
B, 51906 BR300 i 227 ph b s AR R R TR BR 2
ASERG PRl AS A F7 51 3 28 2 GenBank , 3815 %5 5%
5 R AN AT BLAST HL X 43-#T , 35 B[R] 514 32 8 1)
16S rDNA JFFIE R Z U4, T H MEGA #4442
ARG
1.2.5  vfy ;L dy ik A B BE 5

K H] Box-Behnken Hv.0s 40 BT IR B, 31 T
=PRI =K 508 (RSA) 5256, 5250 R &R
UKL 1,

®1 IWRITERKER

Table 1  Factors and levels of the Box-Behnken experimental design
A% JKFE Level
Factors 1 0 1
(A)#I4H pH Initial pH 5 6.5 8
(B) Ji& £ Temperature ( °C) 20 28.5 37
(C) L-E{Z B2 e L-tyrosine concentration (g/L.) 0.1 0.68 1.25

2 #RESH

2.1 FERBIRERNSBEFE

LR RERAT TR B AR ZR 2l ik s At
HEFPARR] T 22 BRI ER AR, Hp He PR IR G
FRAEJIHR , HA 75 5 5P M L T8 v R T e e
i, T B SRS, SRR A R M

TR, GRS A 22 R, A 1T
2.2 EHRHIEESER

ZHEE Y 16S rDNA JF 51 K Ji 24 1276 bp, Gen-
Bank & 55 2y KT963091, #:47 BLAST 34, B HL
[FUEPERT Y S BRIA Y 168 1DNA [R5 R G K E
B 1 iR, 1IZ & Bk 5 Streptomyces puniciscabiei
(KP970681 ) b T AL Y [l — 43 3, [A] Il 99%
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GEER
Fig. 1  Phylogenetic tree based on 16S rRNA gene sequences

showing the relationship between strains H4
T8 233 B RN Bootstrap fBL, A2 50 26 B 9l SR AE — 2 RO A
o AR .
Note : The numbers of nodes indicated bootstrap values, and represented
the percentage of 1000 bootstrap replications in which the taxa to the right

are placed together. The scale bar indicated 1.0 nt substitution.

Bt H Tk Streptomyces puniciscabiei
2.3 HAEKRFERNRBREN

UV-VIS St 3% B 7x HA TE Ak ™ A 0y B O R AE 7]
DL DKASCAT 55 AL, 76 52 00 DX B (a2 s, 76 210
nm 72 A7 A AW, S HGE Y Sigma 23 F G SR
o F BRI i S —30

2.4 MR EIEER
2.4.1 SO EA T

TEA RIS FREE PR BRI 5 d e, bk He e
RIEFREP RO RS RAPOAGIRR
TH(CCD) PEAL RO R A e A5 F . RAT =R =K
Py DA A SRR R R pH (E A L
BRI P FR B AT KPR e, IR 2,

% 2 Box-Behnken SRIFIGIT R &R

Table 2 Box-Behnken experimental design and results

w= 5% Factor W (L

No. N s B Response
1 1 0 1 1.5
2 0 0 0 2.53
3 1 -1 0 0.27
4 0 -1 1 0.46
5 1 -1 0 0.36
6 1 0 -1 0
7 0 0 0 2.53
8 1 0 -1 0.97
9 1 0 1 0
10 1 1 0 0
11 1 1 0 0.047
12 0 0 0 2.53
3 0 B -1 0.64
" 0 1 1 0.075
s 0 0 0 2.53
16 0 1 A 0. 066
. 0 0 0 2.53

2.4.2 BRI 5 E 5N

FIGETHE AT Design-Expert 8. 0 Ff4%) FiAsE
R EE IR T o0, BB AR 1Y L 2 on Ay 25
B2t 553 WL 3% 3, ARHEXT 3 3 SLu Bt ik 47 |l )5
ST A BNZA AL R 0 el 5 )5 R R AR
(YY) = +2.53-0.33A-0. 19B +0. 045C +9. 375E-
003AB-0. 13AC +0.047BC-1.03A%-1.34B>-0.89C>,

F RG0S T A AR Y A R, e 3 W]
I, JIT AR AR ] B - PR g L ) A O 2R AR
A1 P =0.0004 <0. 01, 2B [A BRI 25 5 5 A0 56
FHBUR® H395.97% , B [al A 75 7% rp i A5 [ A8 B A 728
PR AT LASERE 95. 97 % 1y P A8 5 AR 4k, 31X 32 B P oy
Y R RO R s R R AR 2, RITF AT
PRI AR 1 5 A 7 R 0 AR B 22 S A 3C BAEH
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Table 3 Analysis of variance for regression model
= Y 7 = iy S
Soums o ot D f ew r i P> F it
variation Squares freedom Square F value Significance
7 Model 18.22 9 2.02 18.53 0.0004
A 0.85 1 0.85 7.78 0.027
B 0.3 1 0.3 2.71 0. 144
C 0.02 1 0.02 0.15 0.7144
AB 0 1 0 0 0.9563
AC 0.07 1 0.07 0.63 0.4531
BC 0.01 1 0.01 0.08 0.7848
A? 4.44 1 4.44 40.63 0. 0004
B? 7.51 1 7.51 68.82 <0.0001
c? 3.3 1 3.3 30.26 0.0009
% Residuals 0.76 7 0.11
S4B Lack of fit 0.76 3 0.25
#li 7= Pure error 0 4 0
S Sum 18.98 16
LB 0.9597

Correlation coefficient

PRI AR AS B8 L, a2 BAE R R
] =1 7 R B — A S 5 O — 5 T R TSR g i
PR R SA AN AT R B 2 o BRI R
FRIE RAF S22 /N, T DA 1 iR AR 24 Fi 3
W HA FE RS F B iE., iFarfRR
B ARG B0 45 B ] A, SR R — YR I B I C I
LRV AN 3, — IR I A IOV S s R A
B® [C? X M5 2 T E (R b B (P <0.01) 5 1fif
S HIAB AC BC AN 3, B &5 i PR 26 % 2
R = B I AN A R AR
2.4.3 "MpEBARAEZESNER

3L [ )5 5 Rk 2 i o A 1, 25 2 T AL A
o7 [ TET A8 TR W 7 TE 7 A4 AT L AR iz A5 g T AL
L2, DA R B3, 18l UE 5 R A7 FE R g A, 8
1L U 5341 (ridge analysis ) 15 214 R BT X N A9 45
FEHZR(AB.C) B 4G pH R | L-fi% =002 (1 i
(B35 8 6.05,28 °C,0.73 g/L, U & R 114 PR
R, TE A 2.54 ¢/L,
2.4.4 BiE i

FIFH BT RT AR AL 250 B HA B R A I R 15
FrHErh ke, Hl ik pH 2l 6. 05, L-fi 24 IR Wk 2 Ky
0.73 /L, W5 IR g 28 °C, 45 SR & i = A K (1

TN 2.49 o/ L, S HEE A AT, YW % H,
AT ARG TR PR AT S

3 i

M T RREE Nz AR A - R AR,
Ok Sz B AL, ENAMEE R R AR N
TR, T2k T AR 7 0 R A IE LB L A e
TS s e 31 7 DA 3R B T TR R A Y
RN 0.7 g/Lo BRALAAEN T E) B
PRSP H 3.45 g/L, Madhusudhan 45"
i 8 3] 7= BB A5, 2L 1Y) Streptomyces lusitanus DMZ-3 | 7=
M 5.29 ¢/L, ARWFFEMNE PN E] IX EL 73 R 4R
TR 58 £, PRI T 22 B R AR TR,
Horp HA P2 R 2 RE 1 B0, BE Y K B | B A
B RN, AT E Tyr 355 5% A
16SrDNA 434 F1 77 51 43 Mt R WL T 5 Streptomyces
puniciscabiei 1) 545 FRBS fe il , 5 — 3¢, P 1
¥k Ha V3K Streptomyces puniciscabiei , 1] UL 48 #p 56 3%
SRR 0 O A R A, BB A
K R AR B AR W bR S3, 248 5E 5 Strepto-
myces puniciscabiei F: A~ — B, W #k S3 W 7E LB,
2216E Tyr 7 f 555530 b RO R SR A
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Fig. 2 Response surface and contour plots showing the interactive effects of temperature, L-tyrosine concentration and pH on pro-

duction yield of melanin
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