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Microbial Iron Reduction as Influenced by Fermentative Dehydrogenation and Hydrogen Production

JIA Rong, QU Dong", QIAO Sha-sha

(College of Natural Resources and Environment, Northwest A & F University, Yangling 712100, China )

Abstract : Fermentative microorganism is the major group of iron reducing bacteria in paddy soil. However, it is unclear how dehydrogena—
tion and hydrogen production impact microbial iron reduction. In an anaerobic incubation, dehydrogenase activity, pH, partial pressure of
hydrogen and iron( Ill ) reduction were investigated using paddy soil extract solution as microorganism source, Fe(OH ); as electron accep—
tor, and glucose, pyruvate and lactate as C source. Results showed that glucose was a dominant electron donator for microorganisms in dehy—
drogenation, hydrogenation and iron reduction in paddy soils collected from Jilin and Guizhou provinces. With Fe( OH ); as sole electron ac—
ceptor, the dehydrogenase activity peaked at about 4~6 d of anaerobic incubation with glucose, 15 d with pyruvate and 21~22 d with lactate.
The time when the peak of dehydrogenase activity occurred was negatively correlated with the maximum iron reduction rate(V,,,.), but posi-
tively with the time to reach the max reduction rate( T},,, ). There was a negative correlation between pH and the partial pressure of hydro—
gen as well as iron( Il ) concentrations. The change of pH caused by microbial fermentation was the major factor affecting iron reduction
process. Carbon sources had a great impact on hydrogen production, with the maximum hydrogen production occurred under glucose, fol-
lowed by pyruvate and the least under lactate. Addition of Fe(OH ); increased the consumption of hydrogen in the incubation. In addition,
an extremely significant positive correlation was found between the partial pressure of hydrogen and iron( Il ) accumulation.
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Figure 1 Changes of dehydrogenase activity in the solution extracted from two paddy soils under different C sources
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Figure 2 Influence of microbial iron( ll ) reduction on pH in the solution extracted from two paddy soils under different C sources
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Figure 3 Effects of C sources and amorphous Fe(OH ); on the partial pressure of H, in the solution extracted from two paddy soils
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Table 1 Kinetic parameters of microbial Fe( Il ) reduction under different C sources
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RS TG PR X pH (AR HBUR B H A A e T
A pH {ELFRBE 1) 15 Bk UM 0 TS R e B 2
TP EEMER  SHEEFRAR pH EFIE ST HRIFDC
M R B, FEE SR BE R AR R (1) pH (B AE 3.24~7.90
JEFEI R pH (EBRAIS, &0 ol , — 8 B R
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Table 2 The person's correlation between dehydrogenation—hydrogenation and Fe( I ) accumulation

T H Item Fe( Il ) 2FH Fe( Il )accumulation i B G M Dehydrogenase activity  }i##4A & pH {H pH of culture system  H, 43JE H, pressure
Fe( 1) R B 1 0.141 -0.68%% 0.676%*
It S i A 1 0.063 -0.119
HiFHAF pH 1 ~0.948x
H, 73 1

T 4 FIR P<0.01, Note: ** Significant at P<0.01 levels.

W R JEC IR () 0053 Rzt v F N R R 5k AN 7L R 55,
JRR AT R SR FRIA R pH AR U TG PR 52 A G

2B WA DR AR 00 3 % 3 ek R ey e T
PR A, — A EMP 1A% % I A AN
i 1 3 A v 28 5 AU ) AR £ NADIA )5 A= BUNADH
H, MG YA B NADH fl H* 2 R4 26,
NADH 2338 12 i 208 0 1 FKs v e B 45 HoRsTilc oy
T H—gE R NIRRT, K TR
RTS8 I T LR 2 38 5 i e 25 i TR g
MG, ZE BT B APAEREN BT
SRR A 2R Rk A B 1 SR T b A
TA; TR & 2 N R AE FF IR 24 i i VE
AR TR IR AN IR, SR 5 R R I i kAR B A
AR B CO, AN Hoo FLAR 7 LR 0 0 (1 1
AT LS DR R A O AR IR NAD* 5 NADH #1
HIHE AL . AE pH 5 Hy 23 s AR
FMA R (P<0.01), 3% 51 Yk B s N
PR R AN FLER ER 7= S B e Fe( 11 ) BER 5K
1 H, 4 S 2 IR A G (P<0.01) , i — A 13E
H, XA I B 19 DT kA < Lovely S5V BT s i H,
R SRR 30 ) 2 2 D DR el T S A e &Y
R AR S TR A T D SR AR
b5 R JE A FARAEE. . Conrad ®HiE , A & Z B h
XF 77 UBE R R (Y TTRRE A3 AN 33% 0 67% , F1X%FA%
KT R R ST AE R 2k A 7= e IR 5L, (R &
NS Y U B S i R0 AR S I AR E A 3l
AT BT LA A A B AL B P S0 R G R K
F14) S DR sl e L o B A e A 1 LR R K b T
7R, X AT RE RS D o TAE TN A R R A FR
SURTREAVE A A B SE  AH , Ir AL AR
N, T IR A G PR A B RN
FEER AL PR, A IR A 0 RIRE W DA SE 2o T AR S
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A W R IS 28 81 i DA IS 7 S 23 PG R ) ( Ty )
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BRURE 27, BEFRIR AR pH 5 H, 73T SR B 3%
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Uil pH il SRS 5 S0 S BGE IS R A e
Wy 0 2 LA R R AR A A Bl A 0l R PR32 e 2 el
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