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Optimal Fermentation Conditions for Melanin Production by Streptomyces G-HD-4

ZHENG Chen-na! LUO Wan-mei' CHEN Hui-qin' WU Xiao-lan' FANG Bai-shan?
(1. Department of Basic Medical Science, Quanzhou Medical College, Quanzhou 362000, China
2. College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361021, China)

Abstract In order to improve melanin production by Streptomyces G-HD-4 fermentation, the optimal conditions for fermenting
L-tyrosine by this strain were investigate by single factor and uniform design methods. The optimal medium compositions (on
the basis of 100 mL medium) were 15 g potato, 2.5 g lactose, 2.07 g casein, 0.25 g KH2PO4, 0.11 g MgSOs4, and 0.25 g L-tyrosine.
The optimal fermentation process was that 25 mL of medium was contained in a 250 mL flask for 5-day fermentation at initial
pH6.0,28  and 150 r/min shaking speed. As a result, the maximum melanin yield reached up to (13.4 £ 0.05) g/L, approximately
2.3 times higher than that obtained using preoptimization fermentation medium.
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Table 1 Effect of various media on melanin yield 1 2
/(g/L) /g/L) ODuwmm  pH
A 3.92 4.88 8.07 5.14 5
B 2.57 0.00 0.13 6.85 8
C 0.95 0.02 0.17 6.56 5 L-
D 4.29 1.29 3.38 8.41
E 5.15 5.79 8.76 6.01
F 1.95 2.70 7.10 8.31 8
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Table 2 Uniform design for optimizing fermentation medium and
experimental results

Xi /X | Xs / XsMgS0+ Xs KH:POs/ Xs L- / el
(¢/100mL) (g/100mL) (g/100mL) 7H:0/(g/100mL) (¢/100mL)  (g/100mL) (&b
NI 25 1.7 2.5 0.05 0.15 0.15 533
N2 17 2.2 12 0.01 0.07 0.08 7.95
N3 20 1.9 1 0.13 0.35 0.02 343
N4 13 1.5 0.1 0.23 0.13 0.06 153
N5 5 0.4 1.6 0.07 0.17 0.04 7
N6 9 2.4 2 0.19 0.21 0.1 11.33
N7 22 0.2 0.7 0.15 0.09 0.12 4.8
N8 11 1 1.8 0.11 0.05 0.25 9.88
N9 15 2.5 0.3 0.09 0.19 0.2 37
NI10 7 0.8 0.5 0.03 0.3 0.14 2.73
NIl 19 0.6 1.4 0.21 0.25 0.19 8.46
NI12 0 2 0.9 0.17 0.11 0.17 3.23
252
DPS
Y=0.0366 0.0021X: 0.4142X:+0.00003X:>+
0.7894X:+0.013 11X X++0.03 78 X2Xo+0.067 4X:Xs
0.0064X:Xs  0.3482X:Xs
R=0.9995 F=232.7145 P=0.0043
(s) 0.0005 G-HD-
4 15g/100mL
2.5g/100mL 2.07g/100mL  MgSO:
0.11g/100mL KH:PO4+ 0.25g/100mL L-
0.25¢/100mL 13.7g/L
3

(13.4+ 0.05)g/L

(5.78g/L) 2.3
3
E G-HD-4
G-HD-4

15g/100mL 2.5g/100mL 2.07g/100mL
MgSO0: 0.11g/100mL  KH:PO: 0.25¢/100mL  L-
0.25g/100mL 6% pH6.0 25mL 28
150r/min ~ 5d (134+ 0.05)g/L

E (5.78g/L) 2.3

[1]

[2]

B]

[4]

[5]

[6]

[7]

[8]

]

[10]

[11]

FOGARTY R V, TOBIN J M. Fungal melanins and their interactions
with metals[J]. Enzyme Microb Technol, 1996, 19(4): 311-317.
HALAOULI S, ASTHER M, SIGOILLOT J C, et al. Fungal tyrosinases:
new prospects in molecular characteristics, bioengineering and biotech-
nological applications[J]. Journal of Applied Microbiology, 2006, 100:
219-232.

NOSANCHUK J D, CASADEVALL A. The contribution of melanin to
microbial pathogenesis[J]. Cell Microbiol, 2003, 5(4): 203-223.
BABITSKAYA V G, SHCHERBA V V. The nature of melanin pig-
ments of several micro- and Macromycetes[J]. Prikl Biokhim Mikribiol,
2002, 38(3): 286-291.

WANG Hengshan, PAN Yingming, TANG Xujie, et al. Isolation and
characterization of melanin from osmanthus fragrans’ seeds[J]. LWT,
2006, 39: 496-502.

AGODI A. Study of a melanic pigment of proteus mirabilis[J]. Res
Microbiol, 1996, 147: 167-174.

MACKINTOSH J A. The antimicrobial properties of melanocytes, mel-
anosomes and melanin and the evolution of black skin[J]. J Theor Biol,
2001, 21(1): 101-113.

SIMPSON T J, WEERASOORIYA M K B. NMR studies of tautomer-
ism in the fungal melanin biosynthesis intermediate 1,3,8-
trihydroxynaphthalene[J]. J Chem Soc Perkin Trans, 2000(1): 2771-
2775.

LEWIS F, GIBSON A M G. Melanin and novel melanin precursors from
Aeromonas media[J]. FEMS Microbiology Letters, 1998, 169: 261-
268.

NOSANCHUK J D, CASADEVALL A. The Contribution of melanin to
microbial pathogenesis[J]. Cellular Microbiology, 2003, 5(4): 203-223.
ROSAS A L, NOSANCHUK J D, FELDMESSER M, et al. Synthesis
of polymerized melanin by Cryptococcus neoformans in infected rodents
[7]. Infection and Immunity, 2000, 68(5): 2845-2853.



