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cus) Z5
C:N( 10 15 20) , (
NH4-N  NO,-N) (
NH,4-N NO,-N  NH4-N NO,-N)
; (
NH4-N NO;-N) , (Z5)
GS NiR 3
1
11
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(Vibrio
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, : 1 000 mL , 30g
10 g 5¢g ,pH 7.2~7.6
30°C
24h (3 000 r/min, 5 min) ,
1.2
1.2.1 C:N , (Z5)
; ( )
NH4Cl  NaNO, 100 mL
) , C:N
5 10 15 20
(Whatman, GF/C) (121°C, 20 min)
(z5) 30C 12
h, 120 r/min 3 h
ODgoo NH4-N NO,-N
3
1.2.2 C:N , (Z5)
, 3 (
NH,CI "NaNO, "NH,Cl NaNO,)
100 mL ,
, C:N 5 10 15
20 1.2.1 (z5) ,
30C 12 h, 120

r/min 12 h ,

ENY 3
1.2.3 (Z5) NH;-N  NO,-N
C:N 10:1,
( ) NH4-N(NH4CI)
NO,-N(NaNO,) z5) ,
30C 12 h, 120 r/min
12h , ODgop NH4-N NO,-N
(TN) GS NiR
3
13
1.3.1 ODgyp NH4-N NO,-N TN
ODs0o
18] NH,-N
NO,-N
91 TN [20]
1.3.2 , 45
mL (8 000 r/min, 10 min),
) ) , -80°C
Gasbench-IRMS(Delta V advan-
tage), o 0(%o0)=
(Ryg/Rs—1)x1000, Ry, NN ,
Ry, NN ’ ENY
1.3.3 , 45 mL
(8 000 r/min, 20 min),
-80°C
1% KCl1 ,
) ) , -80°C
GS NiR
[21]
[22]
GS NiR
GS NiR
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20

[23]

3 : 1 min
1 ug 1
, U/mg ( ) 1 min 1
pmol - 1
GS , U/mg ( ) 1 min
1 pmol NO,-N 1 NiR
, U/mg ( )
14
ODgoo NH4-N NO,-N
TN GS NiR
+ (x £SD)
SPSS19.0 ,

(ANOVA), ,
Tukey )
P<0.05

2

2.1 C:N , (Z5)

21.1 (Z5) C:N
(P<0.05),

C:N , OD ( la) 12h

,C:N5 C:N10 C:N15 CN20 4
OD 0.22 0.29 0.44 0.56,
56.64% 100.40% 204.20% 288.11%,
(P<0.05) C:N 20
OD , OD

0.1 | n=3; xtSD
0 1
0 3 6 9 12
Ha]/h time
1 C:N (Z5)

> NH4_N (

Ib) 12h NH4-N
(P<0.05) C:N 20 , NHs-N 9h
,12h 2.68 mg/L C:N5
C:N 10 C:N 15 3 , NHs-N 6h
, C:N , NH4-N
12h 3 NH4-N
374 mg/L  1.82mg/L  0.60 mg/L
2.1.2 (Z5) NH4;-N C:N
, (P<0.05)
( 2a) C:N=5 C:N=10 C:N=15 , 0D
3h ,3h 12 h
OD 0.19 0.32  0.46,
24.67% 112% 206.77% C:N=20
, OD 6 h , 12°h
OD 0.67, 344.77%
C:N NH4-N (P<0.05)
( 2b), CN NH4-N 12h
, NH4-N C:N=5 |,
29.49%, C:N=10 NH4-N
80.42% 12 h , C:N=15 C:N 20
NH,-N ., NH,-N ,
(P>0.05) C:N=20 NH;-N
C:N=5 3.39
2.1.3 (Z5) NO,-N C:N
(P<0.05)(  3a)
C:N=5 , OD , 12 h
3Tb =3, ¥£SD

NH N (mg L)
concentration of NH,-N

[5F[E]/h time

(a) NH,-N (b)

Fig.1 The variation of water ODggo(a) and NH4-N concentration(b) under different C:N ratios
When Vibrio alginolyticus (Z5) absorbs organic nitrogen
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B [E]/h time

2 C:N

(Z5)

NH,-N

Fig.2 The variation of water ODggo(a) and NH4-N concentration(b) under different C:N when Vibrio alginolyticus absorbs NH4-N

0.16, —29.82% C:N=10 C:N=I5
C:N=20 OD ,12h OD
0.30 0.49  0.59, 24%
114.91%  158.77%, (P<0.05) ,
C:N 20 , OD
NO,-N NH4-N
( 3b) C:N5 NH4-N
, 12h 2.19 mg/L
CN15 CN20 NH4-N ,
3h , NH4-N
(P>0.05) 12h 2
NH4-N 0.84 mg/LL  0.66 mg/L,
(P>0.05) C:N10 NH4-N
6h ,12h 1.56 mg/L
C:N NO,-N (P<0.05,
3c), C:N=20 NO,-N
C:N=5 2.25 NO,-N
3h C:N=5 NO,-N 6h
, 12 h 8.00 mg/L,
29.89% C:N=10 NO,-N 9h
, 12 h 5.46 mg/L,
52.15% C:N=15 CN=20 3h
,12h 3.74mg/L.  3.71 mg/L,
6722  67.48%, (P>0.05)
2.2 C:N , (Z5)
NH4-N ( 4a),
C:N , PN ,

5%

i

Z

I fa]/h time
(a) NH,-N (b)
C:N=5 C:N=10 C:N=15 C:N=20 4 PN
25.09%

36.12% 40.25%  41.26% C:N=15  C:N=20

15N

(P>0.05) NO,-N (

4b), C:N , N
, C:N=5 C:N=10 C:N=15 C:N=20

ISN

19.44% 30.20% 36.89% 43.03%

(P<0.05) "“NHs,N  NO,-N
( 4c), C:N=5 N
, 57.53%, 3
(P<0.05); C:N=10 C:N=15 C:N=20 N
49.17%

47.90% 48.92%, 3 (P>0.05)

2.3 (Z5)

231 oD NH,;-N NO,-N
TN NH,4-N
oD , 027  0.28,
84.25% 87.67%, 2 OD
(P>0.05, 5a) NO,-N OD  0.23,

56.85%, 2 (P<0.05) NH4N
NH4-N , NH,4-N ( 5b)
NO,-N NH,4-N
NH,-N NO,-N ( 5¢)
NO,-N NO,-N :
1.74 mg/L, 84.83% TN
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U/ ( ) GS Fig.4 Composition of bacterial nitrogen when Vibrio algi-
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Fig.5 The variation of ODgoo, NH4-N concentration, NO»-N concentration and total nitrogen (TN) concentration of water in groups
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Nitrogen source assimilation of a Vibrio alginolyticus strain under
different C/N ratios
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Abstract: Nitrogen assimilation characteristics of a Vibrio alginolyticus strain (Z5) were investigated under both
single (organic nitrogen, NH4-N, or NO,-N) and mixed nitrogen sources (organic nitrogen and NH4-N, organic
nitrogen and NH4-N, or NH4-N, and NO,-N) at C/N ratios of 5, 10, 15, and 20 respectively. Activity of protease,
glutamine synthetase, and nitrite reductase, which are all involved in nitrogen metabolism, was also determined.
The results showed that both organic and inorganic nitrogen assimilation rates of V. alginolyticus were affected by
C/N ratio. NH4-N and NO,-N assimilation rates under a C/N ratio of 20 were 3.39 and 2.25 times higher, respec-
tively, than those under a C/N ratio of 5. There were no significant differences in the assimilation of NH4-N and
NO,-N between C/N ratios of 15 and 20 (P>0.05). The NH;-N and NO,-N assimilation processes may be
NH4-N—bacterial protein and NO,-N—NH4-N—bacterial protein, respectively. Inorganic nitrogen (NH4-N and
NO,-N) assimilation rates increased with higher C/N; the protein nitrogen content of the bacteria enriched from
NH4-N and NO,-N increased from 25.0% and 19.4% under a C/N of 5 to 41.3% and 43.0% under a C/N of 20,
respectively. In addition, glutamine synthetase activity was significantly regulated by NH4-N while protease and
NiR activity were not regulated significantly by the nitrogen species.

Key words: Vibrio alginolyticus; nitrogen source; assimilation; enzyme regulating; C:N ratio
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