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Abstract : This paper focused on the activities of nitrate reductase and nitrite reductase of Paracoccus denitrificans and its inorganic nitrogen
control for aquaculture water under different dissolved oxygen conditions. The results showed that Paracoccus denitrificans was an aerobic
bacteria, and when carbon sources and three different forms of inorganic nitrogen coexistenced in water, the concentration of DO determined
the rate of cell growth and the transformation efficiency of inorganic nitrogen. The higher the DO concentration, the faster the growth, the big—
ger the cells biomass. Paracoccus denitrificans had good conversion efficiency for different forms of inorganic nitrogen, it always transformed
NH:-N via assimilation, while almost transformed all NO;—-N and NO;-N via denitrification. The degree of denitrification depended on the
vitality of in vivo dissimilatory nitrate reductase and nitrite reductase of Paracoccus denitrificans. And the vitality of these two enzymes was
significantly affected by the concentration of NO3;—N, NO; =N and DO. Judging from the aspects of conversion rate and efficiency, the con—
centration of water DO should be kept at least 3.6 mg- L. Paracoccus denitrificans (viable counts = 10°+mL™") was used to control the ni—
trogen pollution of aquaculture water , when the concentration of Paracoccus denitrificans in aquaculture water reached to 0.75 mg-L", 1.50

mg- L™ and 2.25 mg- L™, the NH{-N of aquaculture water decreased by 39.71%~49.33%, NO;-N decreased by 50.00%~64.39%, NO;-N
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decreased by 44.44% ~60.00%, CODy, decreased by 7.81% ~21.49% within 38 days. The results indicated that Paracoccus denitrificans

could effectively control nitrogen and organic pollution of aquaculture water. The details of the aerobic denitrification of Paracoccus denitrif—

icans provided a new idea for nitrogen removal of aquaculture water.

Keywords: Paracoccus denitrificans; denitrification; nitrate reductase; nitrite reductase; aquaculture water; inorganic nitrogen
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Figure 1 The growth of Paracoccus denitrificans and the changes of
inorganic nitrogen contents in mixed inorganic nitrogen source

medium under a high dissolved oxygen condition(6.6~7.3 mg-L™")
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Figure2 The growth of Paracoccus denitrificans and the changes of
inorganic nitrogen contents in mixed inorganic nitrogen source

mediumunder amoderate dissolved oxygen condition(3.6~4.8 mg-1.")
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Figure 3 The growth of Paracoccus denitrificans and the changes of
inorganic nitrogen contents in mixed inorganic nitrogen source

medium under a low dissolved oxygen condition(0.85~1.79 mg-1.")
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Figure 4 The changes of dissimilatory NAR and NIR in the interior
of Paracoccus denitrificans in mixed inorganic nitrogen medium

under a high dissolved oxygen condition (6.6~7.3 mg-1")
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Figure 5 The changes of dissimilatory NAR and NIR in the interior
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2407r1

£200F

g mi

160

—_
e N
[« (=)

T T

TG P /mmol NO3 +m,
b
S

00200 400 600 800 1000
HiFRit e /b
~O- SAHIRIRER IR I A MEANRRER A 5L
B 6 RBEME0.85~1.79 mg L)EHT, BN AR E R
REIEKE A R B ER 2 [R B AN I A ER 20 1 R BB E 1R 2L
Figure 6 The changes of dissimilatory NAR and NIR in the interior

of Paracoccus denitrificans in mixed inorganic nitrogen medium

under a low dissolved oxygen condition(0.85~1.79 mg- L")
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Table 1 Inorganic nitrogen control in the pond water by Paracoccus denitrificans
g o O emann TR YR /mg - L
JBE AR BRI T i /mg - L G )/d 0o prmm———— NN NON NON
0 0 4.25+0.12 5.25+0.23 0.72+0.08 0.21+0.05 0.18+0.04
1 4.31+0.15 5.25+0.20 0.75+0.09 0.25+0.05 0.16+0.03
7 4.21+0.10 5.53+0.19 0.96+0.06 0.32+0.06 0.16+0.04
16 4.08+0.21 5.84+0.24 0.92+0.08 0.34+0.04 0.18+0.02
22 4.18+0.16 6.02+0.18 0.78+0.12 0.38+0.06 0.22+0.05
31 4.35+0.08 5.72+0.12 0.76+0.10 0.28+0.08 0.24+0.03
37 4.42+0.10 5.68+0.15 0.76+0.10 0.32+0.06 0.25+0.04
0.75 0 4.18+0.15 5.38+0.22 0.68+0.09 0.16+0.04 0.18+0.03
1 4.22+0.19 5.28+0.18 0.58+0.11 0.18+0.03 0.18+0.03
7 4.28+0.16 5.25+0.23 0.55+0.12a 0.12+0.05a 0.16+0.02
16 4.31+0.12 5.35+0.12 0.50+0.08a 0.16+0.02a 0.14+0.02
22 4.32+0.15 5.23+0.17 0.48+0.12a 0.10+0.01b 0.12+0.01a
31 4.42+0.13 5.15+0.15a 0.46+0.15a 0.11+0.01b 0.10+0.01a
37 4.52+0.09 4.96+0.25a 0.41+0.08a 0.08+0.01b 0.10+£0.01a
1.50 0 4.22+0.10 5.32+0.15 0.84+0.07 0.15+0.02 0.12+0.02
1 4.25+0.12 5.25+0.14 0.82+0.06 0.18+0.04 0.15+0.03
7 4.48+0.09 5.02+0.19a 0.65+0.08a 0.12+0.06a 0.18+0.03
16 4.45+0.08 5.08+0.24a 0.71+0.11a 0.10+0.01b 0.16+0.02
22 4.58+0.10a 4.78+0.22b 0.51+0.15a 0.06+0.01b 0.10+0.01a
31 4.86+0.09a 4.48+0.18b 0.44+0.09a 0.06+0.01b 0.08+0.01b
37 5.02+0.10a 4.25+0.10b 0.44+0.15a 0.06+0.01b 0.05+0.01b
2.25 0 4.38+0.12 5.18+0.15 0.75+0.08 0.28+0.06 0.25+0.04
1 4.35+0.18 5.25+0.18 0.78+0.06 0.32+0.02 0.26+0.05
7 4.52+0.15 4.86+0.25a 0.66+0.08a 0.20+0.05a 0.22+0.03
16 4.51+0.12 5.02+0.21a 0.62+0.11a 0.18+0.03a 0.18+0.02a
22 4.66+0.09a 4.82+0.18a 0.51£0.16a 0.10+0.01b 0.16+0.02a
31 4.96+0.08a 4.51+0.18b 0.41£0.09a 0.10+0.01b 0.12+0.01b
37 5.10+0.10a 4.08+0.22b 0.38+0.14b 0.10+0.01b 0.10+0.01b

RS AR LEBIE SR, Hob a: P<0.05;b: P<0.01,

NO;-N Fil NO;-N. MFALHARFIRAE FRF, KK
DO Z/DIAFEFTE 3.6 mg- L7 L |

(2)JLFATR DO 25644, B RIBR B X NOs-N
FINO; =N [y 4% Ak 2B 35 238 i S il AL AR AT 1 o
SAH A AE FH AR B B~ 40 T 1A PN S A Uil R 6 8
Jer PRI A PR R 3 Sl 1 3% 7, T Sk U R kA8 i
Tl 0 IV i i 5 340 D5 i 1) 356 ) 32 BK AR H NOS =N Al
NO;=N B A K DO 7K1 5 25 5

(344 1% 1/ £ = 10° 4~ - mL~" /9 6 20 Rl 3K 7
0.75.1.50.,2.25 mg- L™ ) FE AR ZK I FRAE K4,
1€ 38 d N AT FRFE K AR i NHi-N F F% 39.71%~
49.33% ,NO;-N T F& 50.00%~64.39% ,NO; -N T [%
44.44%~60.00% , 1= i FRELFE EUCT [ 7.81%~21.49%
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