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- BT R R O ik B AR N A PHB I
Poly-P L Rk RC1L, R 40 H sl 70 Hr %
AXEE TR H AT A e 208, T Ak RC11 SR8 T
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1.2 RI{LER

AW B (OLYMPUS 1X70) , 22403060t
1t ( THERMO SPECTRONIC HELIOS-v) , 4fi /K
#4(LABCONCO 9000602) , #t4 (SANYO MOV-
112F) | &5 R 2875 K 5% (SANYO MLS-3780) , £1
YR Al K 751 (B H 2R 1810D) , & B L
BLOR G435 TGLL-18K) , ¥ TAE & ( L1 iE
il # SDJ-OS )., H F K % ( METTLER
TOLENDO AB104-N) , i Ji it FE4%
1.3 fExgl)

A RE B R EAR R R (g/L) 4 RE 35
B 105724187k 1 000 mL; 3 105pH 7.0,

NGRS (L) A RE 3 BEE K
105 B BR 580 0.5; 2848 7K 1 000 mL;pH 7.0,

SRR KR F 3 (g/L) : (NH, ) 2SO0, 0. 1;
Na,S,0,,0.1;MgSO, - 7H,0,0.2;NaAc - 3H,0,
0.8;KH,PO,,0.06; [ EITHREW 1 mL,

R ERHE 7 5L (g/L) < [fk KNO, 0. 15 4b, Higk
BT A G UE K

TCAM MR UG I, Ak RCLL f s 1R £ £ 36 4
PR AE , 08 G BUE K 5 52 B (1) NaAc - 3H,0
1.4 &5

TR A% 0.5 g T 100 mL FRR
o, 20 mL ZEIRK AR

A BT PRI« OB X B HR 0.5 ¢
T 150 mL B2 (10% ) ; CWOERE o — Z5H 0.1
g T 20 mL ZEIRK SRS ARG B 2 (10% ) 150
mL

PR B R 5 SR B 0.3 g i
T 100 mL FE(70% ) , 1 /1435 , ik 53 08 LK
& TR N 0. 5% T 21K

B JR 3% PR OB R =2 0. 15 g, fL

A5 0.2 g BT 2 mL 95% L EE, FRAZE
7K 100 mL &z 1 mL ZFR, BCE 24 h 138 W
ENEBULAT 3 g % T 10 mL ZR48 K T, F gt 2
g, FESE ARG INZE 1R /K 2 300 mL,

ZEOBR RN PREHE =1 g T 95% &
Fi 2 mL finvk B8R 5 mL 7818 7K 95 mL {4511 8 5
CHHERT A4 0. 2 g 3T 100 mL,100 CZ
K
1.5 SHHTEREKNT

PHB: J5 FHB B e i 40 RV B . TR fE &
T W R RV B R A P4 6 O FE 1 NO,-N ik
B < W 86 R 43 56 W FE 7% 5 Poly-P: B /R 3% [
RPN NO,-N R E N - (1 - &%) - 4%
HEED .
1.6 RIHE

AREWEEE (1) HERERARUE 2R
B RAE—2H 50 mL F A b, A B A 4
SRS B2 R Z AR ERE K 0.0.10,0. 30.,0. 50
0.70.1.00.5. 00.10. 00 mL ( & Al fR £h % 0.
0.001 .0.003 0. 005 .0. 007 .0. 010 ,0. 030 0. 050 .
0.070.,0.100 mg) , 7K = #)40 mL,Jji1 3 mL 27K
T BB, W B ARER IR S o FEDE K 410 nm &b,
LIk A2, A 10 mm 0. 01 ~0. 10 mg L, €& L
SRR o EH AR R IR B A D s v B T
FEREAR, 430 225 AN ] Eb 20 LG R K 198 W Y 3 X
RIRER A & 1 (mg) BRI 2

(2) WV AHERER AR UE M 2 il a2 o T ]y 72 W)
AL H TP 540 nm £h, FDEFE K 10 mm Y LA
L, PR 2 b, I oG

(3) W MR AR AR o 1 2 1 i 2 o Tl 7 3 )
I, H T 700 nm AL, IR RIS H, T
HIROBEE

RS BUEEPE RCIL b B & W 2542 il
£ 50 mL RHHE A PRR ARG RIS 6 h 55
B3] 150 mL &8RN 7, $RIKE SR (30 C,150 1/
min)24 h 5, FE&#K T 10 CT,5 000 r/min 54 F
2.0 5 min, 2 FIER, UUUE IO B AR BRER K VR
WU i 2 9K T A R K T A P T 25 o

ShR M B B 3t Bk RC11 B B2 24X, 3t 69 %
' (1) HUPUESR 24 h BRI 6 mL A
#) 150 mL & 8% W7, B IREE 77 (30 °CL150 1/
min)36 h, ¥ i EURE 53 B B 77 Jk b B R h vk B R
ANTR] B[] A5 0 B AR R 9 T (R T 5, TS AN [R] B
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(1) A3 240 VTR P A R o RS T EE 1 LU A8

(2) DASEH B 752 A IR F e 152 4G, A 1k
I BB AE] 150 mL & R K B bk h, B
FEIRYR G 559 6 h, 8 B URE 4 BT 1 5 S h e iR R
W EEARAL  FFEXT R ET T poly-P Yeth,

(3) LASERERVE N 1SR ) B IR AR iy
P IR B RN 25 s K (RTS8 o [ A 1R
B SRR R IR EL AR BEIA B 20 me/L A Ay, LA
VA BT 3 A 55 2 BT, S P 2 %8 P R 11
ATERAESN o R B HURE AT 3 i IR R S T A
FRER A Ak, JEXT IR ES T poly-P Jufh,,

T R bt Hkk RC11 69 B2 34X 34 4%

(1) DUAEAE by v 52 (A 0 i 2 46 Qe
P« B 7 47 1 TR B Pl & 2 Jff 250 mL 28R
AU 1A BUE K b B BEE, DR 3 h
J& TR ARSI R AR B >4 mg/L, BRI
6]k 6 h, 5 I} IURE 40 M7 8% 5% 3k v il 82 58 Ik )3 AR
&, FFRTRE AR AT poly-P Yefd,

(2) DIRSFERERAE S i 32 (RIS R i 1R 6 AT
R - O 5 07 1) R AR VR B P 22 2 Jff 250 mL 48
B AL B JS 15 BR K, 28 B E IR AR
3 hJE, R A L AR R R A ol R BE SR F 20
mg/L 7247, i ARSI T JBURE I
BRSO R AR PN IR £ VR B, JT X AR AT
poly-P (7,
2 GRS
2.1 fRAEHZNE

WA ER I 52 AUBRUENZE R ¥ =96. 196X ,R* =
0.999 3 ; AR ER I E IARTE I 2 ¥ = 14. 937X,
R* =0.998 5 ; WAl AR Eh 2000 5 bR i 28 Y =
0.117 7X, R* =0. 999 2, £ i £k 109 40 56 7k 15
R4f.
2.2 SMEMEBRIEXTEM RC11 BEEE R AT A =200

Btk RC11 75 & W R 7 55 77 4k b 4 480 8 57
36 h, AT M 25 mg/L BEn%] 700 meg/L, 1557
FEH B ERER VR B IR T R %) 295 mg/L R
FNRIRAE RIS 1Y 253 mg/L, B ERER o5 AR T 5 1L
(B R 15 S 15 F5  (B) A3 I S 220 L, B KA R
FERGFRESE] R 24 B (I 1) BURS TR P9 ) i
TR T% , T — B 20 B R PN R R
1% ~3% """ G54 IR 9 1 22 TR R e (45 R
(B2, 3) , #&/x itk RCLL ZESME IR G AE TR FE
USRI SR R e R A T R IS

BHRRCLL T BEG £6 by
HARTERS] /%
=R EIONOHICORD

ratio of phosphate in
dryweight of strain RC11

=]

5 10 15 20 25 30 35
HIFRETIE /h
incubation time
1 E# RC11 HhBiEs SEETEN
bE 1l Bl 1 R B R R 22 1L
Fig.1 The ratio of phosphate in dry weight of

strain RC11 at different incubation time

B2 EH RCI1 X & BRI AL x 1 000 £5
B WRIR A B SR A UG 3R 36 b BTUR B IR # Sk e b 2
Fig.2 The 1 000 times photo of poly-P in strain RC11
In pohosphorus-rich broth medium with aerobic 36 h, Albert’ s

Reagent, arrow indicates poly-P.

B3 E#k RC11 A & REEREFAL x 1 000 £
WA R R R ARG SR 36 h BRI, Wi ke N 2 R
Fig.3 The 1 000 times photo of poly-P in strain RC11

In pohosphorus-rich broth medium with aerobic 36 h, Nessler’ s

Reagent, arrow indicates poly-P.
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8 h, B FR I P R ER R A W W R AR (1 4) B
FALL Y M 24. 34 mg/L [& % 10.48 mg/L, B4
13.86 mg/L BEFRER M A UK K FERE 3 T A0 o

SRARU I 14 A N JE A BT A3 Sk R B Bt
S — Wy BRI FR ER 5 A0 R UGS R R B B, A A
JIVHT 5 b, IR R R B (R B b

FWETRER R 1 T % DL SRS R AR A AR B W
fEREL AU 0 mg/L 1 F+%) 20. 61 mg/L, Bk
NIy 24. 53 mg/L 3§/ K 18. 56 mg/L, TR T
5.97 mg/L, 5 FIEAT HOAF AL B, LR
W B AR LAY 60% 5 55 B Bk T A R 4R 5 1
WA, WSS PR R W S T

—+— NO,-N(#t4, anoxia) _

—0—PO,~P(lf4 aerobic) | 2° =
I 128 5=
L21 E s
L1018 9 &
QMo 2
174 28
gEE
ol =
13 E §
w2
s11 % S
H

& 4
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eh —X— :—P(%fh anoxia)
2 25F PO
~ Z E |-
g T 5 20 -
KiNeRS|
Z Q
g bl E) 15+
ZEST
2270
r8S
EE2 5|
+
%‘ﬁ 0 1 2 3 4

]

5 6 7 3

BEFEIFIA] /h incubation time

RE/IFRIFFHEN RC11 FFEP T HER R/ R 2SN TUER (SMNERIER)

Fig.4 Changes in nitrite and phosphate concentration in the medium during aerobic or anoxic incubation of

strain RC11 with the presence of external carbon source

2.3  FAbmiRiERE#Ek RC11 BEER b 4514
K5 Bk RCI1 7E28 7 R4 o B BB R
HACHIE DL . R FRIE PR BRER W B AR AT 2 h ik
M 20 mg/L [N 0 meg/ L, BERRER VR BE R T
Rt B JE BN B AR R B 1 T R, iRk
WA B TS I 45 A, B R S B R
BT

R 1 R BRI T R I IR

AT I G SR B IR 4, BRRAE 28 D7 IR SR R
BEBYBLG , 77 88 BN ek i v s 75 32 b 1 i e £
SRR TR, BRI EE R, IRy
WA AR e B A JF LR B AT 9% , B RE 3R 2 v
90% MBERERFE RS B T itk RC11 AL o

25 1 : . -
anoxia / aerobic
anaﬂgfbic —a—NO,-N ——PO,~P(H& anoxia)
9 ——NO;—-N —8—PO,~P(IF 4 aerobic)
T 120

in the medium

4

concentration of NO>,—N/NO3;—-N

BrFRE R UANREE S & / (mg/L)

concentration of PO4—P in
the medium

RFRETHRESE / (mg/l)

1 2 3 4

5

6 7 8 9

RESEMHE /h incubation time

& 5

Bk RCI1 - B AR B AN AR BR 2h/ BRER B & B U ( TSMMERIR , R E— R E—IF 5 5T)

Fig.5 Changes in nitrate and nitrite /phosphate concentration in the medium during anaerobic-aerobic and

anaerobic-anoxic incubation of strain RC11 with no external carbon source
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Influence of carbon source on phosphate metabolism characteristics of
denitrifying phosphate-accumulating organisms RC11

ZHENG Zong-lin'*, YE Jin-ming’, LIU Bo', YANG Xian-le'* ; ZHOU Xing-hua', XIANG Xiao'
(1. Fisheries Breeding and Healthy Cultivation Research Centre ,South-West University ,Chongqing 402460 , China ;
2. Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes ,Ministry of Agriculiure
Freshwater Fisheries Research Center ,Chinese Academy of Fishery Sciences ,Wuxi 214081 , China;
3. Yangzhou Fishery Technology Entending Station ,Yangzhou 225000, China;
4. Aquatic Pathogen Collection Center of Ministry of Agriculture ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract; Because of the trait of denitrifying and phosphate-accumulating simultaneously , the requirement of
carbon resources for denitrifying phosphate-accumulating organism ( DPAO ) will be minimized , which may
provide a new routine to resolve the problem of lacking carbon resource. The discovery attracts many
researchers’ attention. In this paper,a simple method of isolation for DPAO has been established. One pure
denitrifying phosphate-accumulating organism ( RC11 ) from pond sediment has been adopted, and the
influences of external carbon resource and nitrate on the pure strain RC11 were studied. The results indicated
that the strain RC11 could acquire energy from oxidizing external carbon resource using oxygen as electron
accetpor directly to produce polyphosphate ,but in anaerobic stage ,the strain RC11 could not use nitrite as the
electron acceptor to carry out denitrifying phosphorus uptake. With no external carbon resource, the strain
RC11 could acquire energy from oxidizing PHB using nitrate as electron acceptor to produce polyphosphate,
but phosphate will be released from cell in high concentration of nitrite because nitrite nitrogen could not be
the electron acceptor to replace molecule oxygen; the strain RC11 could use nitrate as electron acceptor to
produce polyphosphate in anaerobic stage.
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