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Abstract: Shewanella decolorationis S12 is a strain which can perform anaerobic respiration by using vari-
ous electron acceptors under the anaerobic environment. In this study, to obtain the enough biomass and sat-
isfy the need of scientific research such as membrane proteomics, we used the inorganic small molecule (so-
dium nitrate), metal ion (ferric citrate) and organic macromolecule (azo dye amaranth) as sole terminal elec-
tron acceptors, using different concentrations of electron donor and carbon source for anaerobic static culture
and anaerobic fermentor culture of Shewanella decolorationis S12. The cells were cultured by fed-batch cul-
tivation mode to confirm the optimal concentrations of electron donor and carbon source, finally the method
of anaerobic fermentor culture for S12 was established. Comparing to the traditional anaerobic static culture
method, anaerobic fermentor culture method not only ensured a high rate mass-transfer efficiency resulting
in the effective reduction of electron acceptors, but also greatly increased the cell growth density, the max
cell growth densities were increased to 325, 304, 369 times and cell growth times were decreased 26.5%,
17.6%, 7.5% separately. This method provided an effective way to culture a large number of cells and pro-
tein under anaerobic respiration condition. The procedure described above would be significance for the
studies which need biomass cultivation of Shewanella genus bacteria and other anaerobic microorganisms
under fully controlled conditions.

Keywords: Shewanella decolorationis S12, Anaerobic fermentor culture, Electron acceptor, Cell growth
density
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Table 1

Growth of S. decolorationis S12 reduced three different electron acceptors with different electron acceptor concen-

trations under anaerobic static culture conditions

T R4 Tyt R TSR
WL T e Sodium nit‘rate _ i Ferric citrafe _ i Amaranth‘ _ i
Electron acceptor gy SIS g gy PO gy gy ARSI
: . Time of reduc- . Time of reduc- . Time of reduc-
concentration Maximum cell den- i leted Maximum cell den- i leted Maximum cell den- i leted
sity (10%/mL) ton compiete sity (10%/mL) ton compiete sity (10%/mL) ton compiete
(h) (h) (h)
1 mmol/L 1.32 25 1.23 25 1.21 28
2 mmol/L 1.33 25 1.32 31 1.22 31
4 mmol/L 1.41 34 1.34 34 1.22 40
6 mmol/L 1.50 34 1.45 34 1.26 40
16 /3\._,4 (6 mmol/L)AY HL F 32 A b A JF A IR % (1 mmol/L)#Y)
1.4 I — » \ By o
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S 1.0
= os! ot sodmnie K TS KBTBUE AR K, A SR G
g A ——6 mmol/L Sodl.um.mtrate EE,%%%{ZUEF%% mmol/L)iZ;%%EfE{E&(l mmol/L)
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Fig. 1 Anaerobic growth curves of S. decolorationis S12 in

defined medium with three different electron acceptors un-
der static culture conditions
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Table 2 Growth of S. decolorationis S12 reduced three different electron acceptors with different electron donor concentra-

tions under anaerobic fermentor culture conditions

fis R4 Fre ek TiSRAL
i, R A B 2 4 e ) Sodium nitrate (1 mmol/L) Ferric citrate (1 mmol/L) Amaranth (1 mmol/L)
Electron donor for- . VR JE 52 % - S B 5 BBt . i J5 52 B
mate concentration T R A0 A ﬂ.)ﬁxﬁ T B A % B LEEEE il o KA it 2% B L.ﬁjnﬁi el
. Time of reduc- . Time of re- . Time of reduc-
(mmol/L) Maximum cell . Maximum cell den- . Maximum cell den- .

gty (107 ) tion completed s (1107 L duction com- i (0T tion completed

Y (h) v pleted (h) y (h)

10 20.94 13 23.445 13 13.392 19

20 2.52 96 2.430 96 2.120 96

30 2.41 96 2.170 96 2.020 108

40 2.12 96 2.130 96 1.460 120
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Table 3 Growth of S. decolorationis S12 reduced three different electron acceptors with different carbon source concentra-
tions under anaerobic fermentor culture conditions

W B H R B v RN Fria PR Bk AL
i) SEuTEE Sodium nitrate (1 mmol/L) Ferric citrate (1 mmol/L) Amaranth (1 mmol/L)
succinate concen- g e Anf A A i 58 AL ] R EE 5SS U ] e R AN 2 I J5 58 G [
tratlcl)/ri Maximum cell Time of reduction Maximum cell ~ Time of reduction Maximum cell Time of reduction

(sl density (10’/mL)  completed (h) Density (107/mL) completed (h) density (10”/mL) completed (h)

10 20.94 13 23.445 13 13.392 19

20 2.12 96 2.330 108 2.150 96

30 1.98 108 2.270 108 1.880 108

40 1.97 108 2.230 108 1.250 108
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[i) [ s D] PR~ SZ AR AN R A2 Ak . FEAMINEN S 5 Ik
(R B i, 200 L AN P, e 00 A A4 % B
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Fig. 2 Anaerobic fermentor culture growth curves of S.
decolorationis S12 reduced three different electron acceptors
under fed-batch electron acceptor conditions
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