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Fe(lll ) reduction characteristics of three iron reducers
using different carbon sources
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Abstract: [Objective] The effect of glucose, fructose,inositol,starch and cellulose as sole carbon sub-
strates on dissimilatory iron reduction in pure culture has been investigated. [Method) With Fe(OH), as
sole electronic accepter,different monosaccharide and polysaccharide as sole carbon substrate, the yield of
Fe(]l ) and residual reductive glycose were determined during the incubation under anaerobic condition at
30 C.[Result) Strain SC-al3,SC-al8 and SC-al9 attained the most growth after propagating 24 h in LB
culture medium. The Fe([l[ )-reducing rates of glucose.fructose and starch as a whole by the three strains
were 71.03% —82. 86%,80. 31% —85. 77% and 50. 81% —73. 21% respectively. However it was hard to
use inositol and cellulose to reduce ferrihydrite. pH reduced rapidly in the initial 2—5 d, then stabilized
from 3.5—4. 5 while using glucose, fructose and starch as carbon substrates but inositol and cellulose
changed little. The potential of Fe(lll ) reduction represented SC-al8>SC-al3>SC-al9;the Fe(lll )-reduc-
ing rate constant and the time corresponding to max reaction rate were SC-al3>SC-a18>SC-al9. [Conclu-
sion) Strain SC-al3,SC-al8 and SC-al9 from paddy soil can use glucose and fructose to reduce Fe(OH);

well, followed by the ability to use starch,and inositol and cellulose can not be used directly. The Fe(OH),
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reduction rate using different carbon sources among distinct iron reducers has notable discrepancy. pH fall

and residual reductive glycose can play as one characteristic of Fe([l] )-reducing reaction and estimate the a-

bilities of Fe(OH); indirectly.
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B BLAST 53R W28 1. B #k SC-al3 fil SC-al8 5
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rDNA A 8 w9 [ I BAE AL ¢ R bR G k2
I T R SC-a19 5 #iu B 18 4638 J7 B 8k Clostridium
sp. FRB1 A7 AR KA R PR 1 (% 1)

PRAF TR b IS SR F B T B R 85 95 R Ay« N
AN Fe(OH),; (ferrihydrite) 3.4 g/L,NH,Cl
1 g/L,CaCl, » 2H,0 0. 07 g/L,MgSO, « 7TH,0 0.6
g/L.K,HPO, « 3H,0 0. 72 g/L., KH,PO, 0. 25
g/L. & B 10 g/L. W3R 3 i) pH W = 6. 5~
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Table 1 Isolation and identification of Fe(]ll ) reducing bacteria
L7 P55 GenBank i 2 b £ [R5 1 1 ik ALY/ %
Strain Accession number Max identity in GenBank database Similarity
SC-al3 EU344959 Clostridium butyricum W4,5 ; NCIMB8082; DSM523 93
SC-al8 EU344961 Clostridium butyricum CGS1,2,3,4,6 99
SCoal9 EU344962 Clostridium sp. FRB1;C. akag ]l CK58; 97

Clostridium pasteurianum AFBR-G,B;CHI1,4,5,7

L2 HEkKH&E

PR AF T JE AL ER B 77 Jk o 0 B MR e 45 31 500
LB e dkrh, 30 CIREY B, KEEKEK R Y
ATE A T 3 000 r/min B0 15 min, 572 EIE

FHTC B K W i DT TE K BR 5% B8 9 LB, B .0 (3 000
r/min, 15 min) i A JC & KB U0 V€ B R i & —
WP I HE RN R R . SR FE YT BB ] R B AR 7E 502 LB
B A KM g v, AR &z M 600
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mL TG KD X R(CK) . o T % 88Kk & v oK [a] 8k
I JEARAE W A B R B R T RE D, B AR R ]
Vo M A TR A AR A AE R A8 bR AR AR R b e
R S I SR 5 S 0 T A ) Al U5 T B A A o
S AR ARAE . I JEURE S 1 090 E U7 Bk B DNS
(3,5- R4 KRR 43 o Bk .

L4 ZhhFEs

Sl FedlD i FEBUEY A T Y 2 e
] R A W A K B ) S 1 Logistic Jr A2, X
AR EE FeClllD i o #2 i Fe Il 5B FIS
] 5¢ R AT A . Logistic Tr BRI R IK N

e e
K.y IR ZIA Fe 11D W, « R ],
abe Y RSH, Wik BEE, ATK H Fe D if
SR e R B FeC D e K R & (BESE TS
B oa, Bl mg/ L) s S R BB S T S8
) VA K die R 3 28 B8 B 18] T » BO(H 55 T
Inb/c. il A,

2 HER5Mr

2.1 3SHBTEERAFEHEKMLZE

A& 1 A AL Bk SC-al3.SC-al8 f1 SC-al9 7F
50% LB EEFEFEPAK 10 h )5, o] fiiR g 8 ik A XS
BOER W I DU R B R A K43 24, 24 h e i
AFEA KW T B ARk B PR A K K,
il 55 TR B 48 —7E 30 CRE 3R 44 50% LB B
FRHEY 24 h,

031 03 " Sc-al9
SC-al8 . °
SC-al3 0.4
0.4 ‘ ® o 0.4 4 ° 0 °
[ ]
£ 0.3 203 203
Q (J o g
© .21 0.2 0.2
0.1 0.1 0.1
0.0 T T T T 0.0 : r . 0.0 ¢ T T T T
0 10 20 30 40 10 20 30 40 0 10 20 30 40
B¢ 1 El/d 3381 l/d B H)/d

Incubation time

Incubation time

Incubation time

13 RERIE R B Y A K 46

Fig. 1
2.2 AEBRBEMBEDKERENRER pH B

A1)

TEAEIE TR 50 v, 3 Bk 43 B9 45 B 09 Bk 58 Jt TR
FAARTRRIER Fe( 1) B8 & pH 2 El 2 fir
e MR 2 P, 3 P IR AL B L & FE AR FeC ) i
R BRI R Iy« JO0 = 50 > T R . R I R R
T 5 R0 I A A A R A e A 2 R R
BE AR AL T 1 75 Y L KOk i JiL Fe COHD . o h
SC-al3 fil SC-al8 Xt i iy FeCIl) RFAGIEL 3 Kl
K F) e RAH B 5 Bk SC-al9 1042k 348 J50 35 14k AH o
EEAVR o TR AT 5 AR SR AR ) Ak 0 B 8 3R I AR 6

Growth of strain SC-al3, SC-al8 and SC-al9
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Fig. 2 Effect of different carbon resources on Fe(OH); reduction and pH
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Table 2 Kinetics parameters of Fe([ll ) reduction of different carbon resources

T A - Logistic TSR Fe( D R/ %
Carbon 7 . Logistic model parameter T omax/d Fe([ll) reduction
Strain -
resource a b ¢ CV/% R? rate
i SC-al3 551.75 1. 04E+11 8. 83 0. 966 3 81. 14
Glucose SC-al8 563. 43 8. 04E+07 6. 32 84. 28 0.951 3 82. 86
SC-al9 482.99 1. 41E+01 0.35 0.935 8 71.03
s SC-al3 568. 61 1. 63E+07 7.46 0.988 2 83.62
Fructose SC-al8 583. 25 3. 46E+07 6. 01 81. 40 0.952 3 85.77
SC-al9 546.11 4.72E+01 0. 36 0.978 11 80. 31
Wk SC-al3 491. 32 2.72E+01 1.16 0.962 3 72.25
=
Starch SC-al8 197. 84 1. 40E-+01 0. 64 65. 98 0. 960 1 73.21
SC-al9 345,49 1. 63E+01 0. 26 0. 980 11 50. 81

128 2 T AL 3 B R ) A R L SR B R UE A AR
g L T A R Fe(OHD 5 13 72, B4 b Lo-
gistic FAEHLG  Hipt g R B (R*) 4 0. 935~0. 988,
FI A R BR PR Fe COHD 5 38 J5E 52 I 8 % 0 5 i 7
SAKCV) K, 65. 98% ~ 84. 28% ., it B 7F
Fe(OH) ;i J5 i 78 43 85 45 2 (19 3 MR 42k a0 I 40 7

Xof A — B U 0 A3 AR FEE R R 2 R R R G2 R
M RM — (R D, B F #RxT 3
Fofr sk YA %) R T 66 1 AT A& B, B RR SC-al8 i Fe (D
WA (S o) e K, B i3T5t nr s, o Ak
SC-al8 7 ) FH 4 % Ml L S 8 A0 3E By by ik U B 1) Fe
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Fig. 3 Trend of reductive glycose in microbial iron reducing process
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