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Abstract

Aim: The culture medium of Shewanella putrefaciens was optimized and its growth was promoted.
Methods: Single factor and orthogonal design experiment were conducted to determine the op-
timal medium of Shewanella putrefaciens by measured cell density (under 600 nm) and cell weight.
Results: Compared with medium CM0847, when the initial pH was 7.5, the glucose, beef extract
and sodium chloride added at 10%, 30% and 30%, respectively, the cell density and cell weight
were the highest. Conclusion: Cultivated Shewanella putrefaciens in the optimum medium and
CM0847 culture medium, the cells weight was improved by 11.1168 g/L.
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1 21 A IXA R R B RE IR, JE RATE A Tl R B AR i il — e A g5 4, b is—ut
AP AR AR IR & BT Y, Rl R EE B Y. X AR B LB V5 Yy nl@ad k. PRI
THAE S ZFORAHE NN, T ™ B b N S BRI E. H AT, =Ea RS Y mis K6 2R X,
HREN RS &R, EYTERILET . 24, B8, Mo im s EINEL] [2], HEED
AR BT 23 WA F L 1 B8 &) (Extracel lular polymeric substance, EPS) PR B A& Mk S5 M9 BR A 545 25, REWS
5B ESEE S, ARERAKE L LIRS ES R, AT Y, M R P E SR
NARI 63 . 75 FL KT & (Shewanellasp) J& T- 91 % £ (Vibrionaceae), H1 MacDonell #1 Colwell - 1985 4 1E
3w 44 o JB WA BL I B (Shewanella putrefaciens) {47 FG G & AL B - 1931 4 B Derby A1 Hammer
HRAEAAR, BT EZRIEAE, 2R, HEREa. B, D50, ik, 2—
FlUT AN T3] [4]. BEAANT T E &R TS Y AEYA B E L@ B . B JRZEHLHI[S] [6], A FIKHE A
B — R K AR T DU AL 2 P B AR [ 7], EPS B R R 5K &R B T HIRE ), fEE SR EPS
Xt H 4@ B R E £ /E 8], [MiE Fl EPS AbH i 4 & s e — DN S A Mia BT &, A
BT UK B WA B G B R B SR L (s R (I 15.0 g, KE AR AR 5.0 g, ALY 5.0 g, 7Z818/K 1.0 L,
pH 7.3 £ 0.2, 35°C, ¥ 150 rpm/min)iEAT oAk, =5 B I V8 I0AS (R BE Ao B () FR ) I &8 5 o 0k
CMO0847 HRFZEIR. B ToHLERXH B WA FO BB AR K 52, DU CAS BL K 1 1) R I 15 7 A
EPS 47 545 Bt it o
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Figure 1. Cultivating flowchart of Shewanella putrefaciens
1. BM&ERREERREE

CICC 22940,

2.1.2. 1L&&
& B e E IR R % %5 (DDHZ-300, 5/ i ks oSt e s A R A F): =il R B0 HL(Thermo FEBR ¢
/K, Biofuge Primo R); &3 UV-2450 284N 6ot Adekh mimss,

2.1.3. A5

R AR KEEAKRAETRIEREEDMBARARAT) HER. IR BB JURE. 2200,
D-ILiALEE . BEEHERY. FWE . AR, JRE. TR, KGR, PR a0, BiRE . &
A, AR, SAEES . IR, RN, K AR, BRI Hral.

2.1.4. EHE
DL CM0847 557 N B nl R B 724k . flisr: JREE AR 15.09, KO EMM 509, Ffkih509, I
fi§ 13.09, Z&M/K1.0L, pH7.3£0.2.

22. Bk

221 BWEHRIKENERL
U —20°C H il R A7 B P2 AP 2] CMO0847 WifAR: F73E I, I%TisLie 2 FCRE N 35°C, EIKRELHE 150
r/min, FEFE 4%)E5 9% 45 h JEIESEEEE 2 IR, FITAS TG AR T RhE St FE 1R Fb o T8 o 20 465 5 T o N S LA

TLIK B (Shewanella putrefaciens) .

222 BHAERKEEKRIE pH ENOHRE
PL CM0847 £5 373 N7 XTI, AcHl pH 4% 6.5, 7.0, 7.5, 8.0. 8.5 ) CM0847 Wi fA s 7754,
FETRSRIG 255 77 Ja I s i AR B, RRLH B E 3 A PAT

2.2.3. IEFEEIHIMRIL

LL CMO0847 1577 A2 AR IR, 435I LA 10% (Wiv) 75 2 84X CM0847 K973k i (U BRIR . IR . TEhL
Eho BRUE: RIATHE. FLBE. RIUME. EIAEPE. RZEFE. D-ILALEE. RUR: BERHEEU). FRE. WA
PRE . BEldc. ToMLE: KGR, SILH. BERE M. SULE . B 2. L miseie & s
JE N E AR B, R E 3 AT
2.24. BHFESESREHENTTE

LA CMO0847 $5 773 =3 IRt R, FH UG Hh R ) S LA . & ToALER 43S EA 10%. 20%. 30%. 40%.
500K FEBE FE VA N 28 CMO0847 $5 7Bk o # S Es 2% (3 75 J5 M AR 1, RFAHRE 3 41T
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3. B{RESH
3.1. EFE pH EXRYA RREE KR

Hlsl 2 /AW, BEE pH BT RS 2 BT m A FRRRE S, 7 pH By 7.5 ik IR
WA B PR & ELAE S9SN AR, T AN iE B R IR B B PR ARG . PR AE SR I SE e, A
pH B9 7.5 FY 56 AF N B 77 I oA L IR A
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e 3, SxFHEAAREL LSRR AL T AR B R PR, T2 20 D-1li 2R D-FLBEAL 50 4]
FLE AR Z AR, R D-FFUREZL 5 0 B AR b A L 25 it ven, L0 4 2L T A o T 0
s YO AR RCA A TR LR AR K. R F AT, dTEElNiTZ, Haskas, o
LA S0 ST 560 32 5 1 4 WA R BRUSAS I 4) «

3.3. NEIFEH R E KA R EE KERE

Hlsl 4 wra,  SXTRRALAHEE A R . BEERYE . BN A L ROIR R 2, R R AL R AR A
T H At A e, PR S IR SRR e A VB R N RIS I . B RESE . IR A5 0T IR B AR
PR T B2 e AN, L R 3R A A A B IR T o0 2 0 R A BL IR B AN i B AR R AR K

34. FEFH RN EYA RREE KRR

AL EEGRIE LS R4 5 "I, L/AKEHER. SALH. BRI A0, SUILFS. BRI — A4l ik
BREAR TR A, b IR — SV A A T A PR 2 (K T A, 0 D WA L B AN T P e
TEHLER, TSN AL B A R R v TR R AL, D S B R A R TR AR TR ARG . RIS
A2 S8 16 FH SR ALANAE N TE ML &R A A0 o

35, FEIFAEREREXEMARREE KRR

RIS 6 RIT, B AR R B A T BRI FEE A B ) s T SR I S T v S B B S, i BRI FE A B2 1Y)
R AT WA BU R 2B K, IR AT 10%. 20%. 309 R I FE A B & Wi s in B A o8 IR A8 1R
B = AN KT o S A PREY VR B Ao P58 () I8 P R R T A T o o 2 PR AR B FEE P T v T T
BB A B IR & T 1E = R BB B2 2R B IR AR K, TRIBi ] 30%. 40%. 5001 ik B8 166 82 2
B R INEAE R TE A REG R = AN KT o TR % FE T A S FE A0 B2 (0 T s g P vy s R B FE 1Y)
SRENZE 5 BEZE 2 [RDAH Lb B A R 4 o IR R P A R A 2 IR AN 35 . (R, 3% 7 30%.
40%- 50% ) f= i 5 o FE S AAR VS I B AR IE 2S5 ) =N Ko

3.6. IEFEMUTIRLER

CLB AR T BAR AP fE AR, thR LIRS R MR 458 IR s e L4169 A1BICL, R £ CM0847
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IEA
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M £ /) o

TEFARI IS4 TR CMO0847 1537 5 5 AL 1 3s 77 B 15 SR P WOAs PLIR TR, FLAK 5 (1 77 5 B A
Bhny 11.1168 g/L (.4 2).
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Figure 2. Effect of pH on the growth of Shewanella putrefa-
ciens
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Figure 3. Effect of different Carbon Sources on the growth of
Shewanella putrefaciens
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Figure 4. Effect of different Nitrogen Sources on the growth
of Shewanella putrefaciens
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Figure 5. Effect of different Inorganic Salts on the growth of

Shewanella putrefaciens
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Figure 6. Effect of different concentrations of Glucose, beef extract and
Sodium Chloride on the growth of Shewanella putrefaciens
6. FEIREEEE, FRATRSLHAIE KA LKEEKNEZN

Table 1. Orthogonal design and the results of orthogonal experiment

1 ABEFEERRAEER

LR GV (B) ©) AT H (g/L)

1 1 (10%) 1 (30%) 1 (30%) 19.29
2 1 (10%) 2 (40%) 2 (40%) 13.29
3 1 (10%) 3 (50%) 3 (50%) 11.29
4 2 (20%) 1 (30%) 2 (40%) 13.76
5 2 (20%) 2 (40%) 3 (50%) 13.05
6 2 (20%) 3 (50%) 1 (30%) 8.232
7 3 (30%) 1 (30%) 3 (50%) 10.11
8 3 (30%) 2 (40%) 1 (30%) 8.408
9 3 (30%) 3 (50%) 2 (40%) 8.110
K1 14.623 14.387 11.977

K2 11.681 11.583 11.72

K3 8.876 9.211 11.483

R 5.747 5.176 0.494
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Table 2. Verification of orthogonal test results
= 2. EXIRILERIIE

KRR B AR IR (ODeoo) BATHE (g/L)
CMO0847 #5774 0.608 8.173
bttt 0.769 19.29
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(EPS)FR L 1 H:Aitk o
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