+ 1% (Soils), 2009, 41 (5): 757~763

— R BB E GP44 BYTH 1%

LEREBEHFERR"

iR, #Fe

CEBURN I Rl 24 e, A 230036)

m =

KN ARG R4S i A PR V5 ACSEWUR F LT e e b 23 B0 L RE SRR (PO /9 11 MR P AT, S U IR I

BRI P BE SIS RN, GP44 [RAS P BIAH] 11.92%, BEAKENE P Gl IS %E W EE Rk GP44 g
JAT BRI S T A B R A TR K (Kterrigena). GP44 {EIE /K& BURFRHE LR P IRE 30°C. WITh pH N 7.5,
BRSSO 120 ml/250 ml AURSE C JLHIZE, M. KR Fe*" ATtk GP44 AR P.

EREIA:  RWEE O S BN
PESES: X172

W (P A=A EE IR EEE Y, K
h—HEE SR, UETIRAME N, P BFRn st
CLEERE . T, B A MG K BRPEA 32 EAT M Bk
AN 3 2. WV R PRI B, (HEL LG
BB, FP R I TR, A S,
BRE A, DRI JCyE A3 300 36 1 N M. A 232060 P
FERE R, A 75% ~ 85%, ACERCRREGE,
TG IRAEAL B ANAL B AR TP AN S BB RIRP  (HE R0
T AR BRI R A T 0 A 25 R g Dl kg g,
HI5YR =R, I AS R I AT KA A5 PEIL S 1 40
I, AW 2 R R A 0 0 A B Bl S BB P, LAk B
R, IBATHRABAR, V5 RRN, Wi
1, KRBT R EAE N .

H T 5 A B PRI R R K A R 3 i T AR A7 A —
ST PRI, DRIk i A A 9 2 4 H O AR R 7
TADIRPIITE T o fHJE K 2 B0 3 1 BT
AP L2 M e AN G, T X SR 1 P LA
T LRGBS o ) SR PHLII 5T 1) fo K B i S T o 1
PR IR D, oy B AR TR R R, T HLO % 1 2R
s AR e MR 22, HLAlib oy B 1 RN BEAESRP L &
RIS TP AN PR PI SR P PERT . IR A SR 1 7 1Y
T A A S i SR Tk 1R SR P 7 1 AR DR 3R N 5 T
o SR B R SR PR ORI T R B, 3
BRPSCR SRR -

ARSI S 3k A ST ] R JEC YR TP B B
R P OBE IR GP44, W HHHTAERAE LK E

ORETH: ZHAEET ARIEETE (2006K1214B) %),
EH I BMER (1958—), %,

FERHER P ORRPEREAT THIP IIWETL, 0 LURRARTST
Hfg P HLBELUSOE R ERARIR R P ORAES) BO5E
Bkfifho

1 #RIATE

1.1 #8

2006 4= 5 Iy, AT AR KA A A
T ) R e AT RA
1.2 FHik
2.1 KR (D R ERFREERD
PR AR TR R T AR S 5, O TR I e 3G 5%
B A E KA DME T4 B, R FREE T I 20
mg/L HIKH,PO4M,

(2) YG Ri7a3ll Bebhg s 1 g 4R 1 g,
K,HPO, 0.3 g, KH,PO, 0.25 g, MgSO, 02 g, pH 7.2
~7.4, /K 1000 ml.

(3) HIZFE-MOPS  [H 1859722 D100 ml 710
x MOPS JR&%) (8.372 g MOPS + 0.717 g Tricine + 30
ml KB 1K, 10mol/L ) KOH 17 pH £ 7.4, &
AFAF] 44 ml, A 0.01% 1 ml Bl FeSO M,
R HIF N #: Sml 1.9 mol/L NH,Cl, 1ml 0.276
mol/L K,S0y, 0.025 ml 0.02 mol/L CaCl,-2H,0, 0.21 ml
2.5 mol/L MgCl,- 6H,0, 10 ml 5 mol/L NaCl, 0.02 ml
R ICRE AW, 38.7ml £B 1K), H4AHE 0.1 g
F#HC 50 ml FAFE-MOPS K73 E T 2 4> 500 ml
=, m—A=MAmA 0.0087 g K,HPO,

il
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X-P; (50 ug/mD) AR P B5FRIE; a7 — AN
A 0.1732 g K,HPO, 1 X-P; (50 pg/mD) A P it
R W 2 FhESIREETEION VB, ¥ 0.1ml
FIJCHK 150 ml, 23 5l AN i 8 koK B, 3T
CVUKHR Y 250 ml =R . @HC 500 ml =) 2
AN, S HIINNZE B T7K 300 ml FIELE 10 g, 7 121°C
KW 30 min, K KRG KR FRAAHI % 50°C,
SRIGHGILIE K A1) MOPS JREMEIN, BT

(4 KA R %R 03 g, HAM 0.1
g, MEEF 0.01 g, CH3;COONa0.15 g, NaCl0.05 g,
K,HPO, 0.05 g, MgS0,2H,00.15g, NH,C10.18 g,
/K 1000 ml.

(5) FRERFREE: H TR R, W&k
1.2.2 REERIS 8 Kaith (D ®WMHSE: 59
PRI 5 g JRIRE T ORI 150 ml 4 RE R
WR A B2 3 1) = b, NN TR, T 30°C,
120 v/min FERIRGHEFE SR WI 5 ml FEFR Tk
A 45ml LKW =M, 1A, SRR,
10", 1072, 1073, 107%, 10°7°, 107 S (PR . MK
JEHERAH A 0.1 mlT YG PAL, MAFRE
WA 3 HUPAR, T 30°CRiFEMIRE 2 ~3 Ko W
BB ESARF TS, /£ YG ARG FRE AR
AT RISk, SRS P R A R AT R
b, F 30°C BEFRAERESR 2K KT IR A EL
t, T 4°C VKA -

(2) AP AT K SRR 5 31
HETW PR P WE MOPS-HIZA IR =L, T
30C Kigf 1~2 Ko WINEE B 2R KA
1.2.3 RN EDRE AR PP dE
(R A B -MOPS 1597 5L 1 4= 24 1 B 1) 1 bk e o 51
KA B AR IR B, 30°C N IRERTR 2 K, #ET
PHB 4¢fy, FRUF4EE5S% 2 K, AT poly-P Jefh.

(1) PHBYES, FRphmyetaik: FRBYLE 10
min, FZKPPSEH, FIIEA0R KT, F 2Rt
WA ELEOE, FHWEY 1 ~2 min, K,
Wt RBEER. RIER R RA, WkRELA,

(2) poly-PHetal, Albert Yefik. FH #0700
J, FFG 5 min, 902 O, F S e 25
G 1 min, JKYE, W, AuEEER. ARl R R
@, BRI R
1.2.4 BBEENRAS P Bz KikeEm
BRI R T 7 SRR AR IR (5 ml
VIR, 30T, RERFE 6 h, L 12000 r/min &0

10 min, WEETEIR, HHFIMALEE 100 ml FFRH001
250 ml #EIIE A, 30°C, 120 r/min J&3% 1557 24 h, M
EWARN S P . O 50 ml FEBT 50 ml (K
L, LA 12000 r/min 5.0 10 min, G HE KR,
AL, HE 3 RAWEAE, T 105C MefEE,

FREAT . QELHAM T, WO 25 ml HE S
BB CRIERE AR th D20 200 W, AR
i) 4 s, [AFEET 4 s, JLRERE 180 WO U5, FT
BT RRANIEAT AR, H S P OINE RIS PR
[11]

1.2.5 Wtk GP44 [F1ZR P HRPEWEFSY (1) Bk
o FOFEGPAA B R T- 2449 180 mlK /KA U 14
ERFRHE250 ml =R, 30°C RAESEEFE6 h, ff
FHKBE B0, LL12000 t/min 50010 min, 7555
.

(2) AN[FARFRG X AR GP44 & P 4SPEMI R0 o
CLIR /K B AR 22 58 Ry S, FeARRR LG 5% mLesl,
I S ml B59R, BB, K GP44 MR
F] 100 ml 532 250 ml =fRA, BT 4°C. 107C.
20°C. 25°C. 30°C. 35°C. 40°C. 45°C ¥R LI,
#3120 r/min, K597 24 h, W@ EARKAE K S (FH OD
7)) FIREFE BIEWI P & .

(3) AR EXT L GP44 B P RePE I,
CLIR 7K A5 A5 37 0 A JiE i, 42 AR R 5% 1R Ll
U 1.50 2,50 4.00 6.00 7.5, 9.0 F110.5 ml B5373,
B BEAA, B GP44 IR H A2 3] 250 ml #7H 4)
5% 30, 50, 80, 120, 150, 180 A1 210 ml H5F#WH,
B4 120 r/min, 30°C FEKKEFR 24 h, W KA
A KA R LVEW PR

(4) BRI pH X FERE GP44 % P 4y
PERIRE M . LUK K G OB ARG 75 O Ak, ) HH R ik
WA YG Ji 9758 pH {5 4.5~ 11.0. LL 0.5 WEREREE
FApH R, KB 2R 5% BILbf], TH 5 ml
Wi, B0, ¥ GP44 (KRR F] 100 ml
BEFRHEN 250 ml =S, BT 120 t/min, 30°C
FEIRKEFE 24 h, W@ WARAEKERESE LR P &

=

Ho

(5) AR[E CYEXT Rk GP44 58 P FPEMISEmT . L
AN IR ) YG WA RRFREE R LA, 23 A A 1% 1)
SR HIERE . FURE. RTEMETERY . RERE. 2 2RRE.
LI CGRERE KD AR N R IR e — C Y. %
AR 5% LB, BUH S ml BEFEM, BRI,
¥ GP44 I AL 3 100 ml FEF53E0 250 ml = A
W, B THEH 120 r/min, 30°C FEIKRGSE 24 h, WE
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MRAE KRR B P &,

(6) INFIG: 8 B T X B RGP44 2 P FrPE 2.
CABE /K & OB AR R 7R AL, 3 ild% 0.1% #RIEn
ANaCl. CaCl,. AICl;. CoCl,» MgCly. Fes(SO4)3+
CuS0,4MgS0,4MnSO4.ZnSO,.K2S0,. CH;COONa.
CH;COOK. CH;COOCa. CH;COOPb. fZ/AFLL 5%
FILE, WU 5 mIBE TR, B TBRAR, KrGP44 [T
AREERS F] 100 mIEF TR 250 mI = A, B THH
120 r/min, 30°C FEIKELFE 24 h, 5E R4 K RIS
F& LW P o E.

2.1 SYBRHEKRNFEMS S

SRAR SN AN R MR TRy G IR, AT B AR
5K, BE2IRRNL, s Eaith it 66 AN LA 1 H
W o PR IR 30 #RA0 & 70 ) s R 2B P A1 P
[ 45 B -MOPS 15773 1, 30°C fHIEEFE 2 K, M
KW HIE R 1 i, e P etk B2
BEFIE P ORG R B R OB 9 bR, 75 2 BRI
¥R AR 10 #k, 76 2 P it B R ERE 1
PRo 2 FhEEFRHE 38 5 W B (1) b ok R A 400 077 56 1l v
s lén4 4 GP1. GP2. GP10. GP12. GP15. GP16.

2 HBREDH
ARSI GP19-1. GP36. GP38. GP44. GP61.
F 1 EAMEERHE
Table 1  Screening phosphorus accumulating organism by blue and white spot method
Figrdk TR B FIBEE I

P % E-MOPS
M P A% HE-MOPS
47,56, 61, 62

1,2,10, 12, 15, 16,19-1, 36, 38, 44,61
1,2,6-1, 10, 11,12, 15, 16, 18, 19-1, 26, 35, 36, 38, 42, 44,

6,6-1,9, 11, 18,25, 26,30,33, 35, 42,47,52,55, 56, 62,65,60,65
6,9,25,30,33,52,55, 60,65, 65

2.2 BBEMARYLRE

WFFT W], fE1L P AIPR P () % B -MOPS 15 5%
B AR AR, AW T O A R R 2R
IR VSEE, ARIER P BE I 5 IRA R #7451 PHB
(I BE ) RO L4597 6 A polyP BB WA P

Ko Jr DAL IE 1 PR AULF UG 97 Sk A PHB 1 polyP
B B B0 RO AR PR AT I 2 . PHB e (g
Wi 2a, WAAERAE, KIEREE B A polyP
et g W mE 2b, WAARSM, ZERBRLEEE
.,

Bl RHEARYEIRE (a: PHB, b: polyP)

Fig. 1 Result of dying inclusion of phosphate accumulating bacterial( a: PHB, b:polyP )

WELFT A, BAE GP1. GP2. GP15. GP16. GP19-1.

GP36. GP44 ¥J&45 PHB fl polyP, E#k GP10. GP30

Fl GP61 &N PHB, HHk GP12. GP30 #l GP61
RN A polyP.
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2.3 BHEEMASPENE

WA RS I B 2R # e %2 1) PHB 1 polyP
(1) 7 BRANRHEAT & PRI, JRiIE 2R P RE B s
IR, e S Rangk 2. & 2 al%n, 7 MRRwEE
PR Pty e T bk, #ikS P EAE

3.21% ~ 11.92%2 [H], Btk GP1. GP2. GP36 5 GP44
PR ARS P I T 6%, Bk GP44 [ AS P
ik 11.92%, fEIX 7 PRAHE P de oy, #IPE GP15 1Y
P Rk AFTOR R GP44 1E ik — P AT
PO

R2 RUHEMEKSPENE

Table2  Phosphorus contents in PAO
k5 GP1 GP2 GP15 GP16 GP19-1 GP36 GP44 RIGFF B O 1)
TP E(%) 10.41 7.54 321 4.16 5.65 6.97 11.92 224
2.4 Tk GP44 IEIBELETE ALt

PIPEGPA4 10K G s IR bt FIGFE, BTRHIE A
BJE, RIMGH, WGP, ANEW, Wi, A5k,
GREE L, RUHEERER, EEanE. B TR
FW R ZEEAIR CRAS, WA, MEE, THE, 1%
JE, K/NA 0.75 pm x 2.25 pm, #5224 [CFATE . #ARGP44
(10 25 B AR AR I S e 4 AN 3R 3 s X B A A
FEELTRES . V-PIREG . JEM KRR« FUBH A IR LG
L- U R IR 2 B A R . AR R340 50k
5y WREERES 2 R R I e S Ay A R k8 J
N SEBAYE, WAL BEIR GG . PR R R I R A . 1]
WA IR IRE . TSRS . 183 R
19 G 2 D PR I S N S B o AT AR P AT R AT
VR A TE AR AE R LA B AR AR S N AR AE 08T, HA0 4%
JE BIRGP44 J& b B R 0 v B AR R A v
HIKE (Kterrigena) &',

2.5 Btk GP44 BIBE PAFMEMIR

2.5.1 ANEEIFEFEX GP44 FEK5E P BURINE
M) UL EE 2 L T A A A0 A RS ) 9 B P T AR )
K37 B P 52 e Bl A= 400 1R R A R o B R AR 2 —
AUV LT F 0 FE AN RN, S B 75 A —
(1030 3 S T PR R AT o TR I, X T By o R B A
SURBAE — e BV Bl AR, B 1 PR BR 23 Sl
N A ) S ARCR g e A L B o I T B T I
B m AR B, R R AR R T

M 2 ATLLE Y, Witk GP44 76 10 ~40°C FHIfig
Ak, HAE20 ~ 35°C AERAENRLF, A KIERE
Sy 25°C; FEMLE N 20 ~ 35°C R P BURER LA LT, 1
10C BLFY 40C BAE, Br P IR ZE. 30°C I
bR PO B RAKRYF, WPk GP44 1 20 ~35°C AR

R 3 Fk GP44 ByE IR L4

Table 3 Biological and chemical identification of GP44

YE I H YoE i
el AR
Pefuh B a0 +
SRR R B R
V-P 4 +
W 56
TER KRR +
BB AL T
[ R
U R B +
TR 4128 S5 50 +
L- Bl AR Wl R I +
BEER K
Bl R IR FEERR
JUR Tt +
R R R ik 6 +
FrREIR Eh R 5 +
FIALLLR I +
SR BRIREER S

PEE R P 1 e | Ecam o] ¥

2.5.2 ANEREERN GP44 [ P RCRIGE W
LR, WP (S B SRR B OB PR R S 4
Ko T SUE =MD TR e, AT AR
XTBEE GP44 K EHER P ACRIAR:, e s
GRS IR DAL SRR, &R
Kl 3 PR,



%5 0 XGRS FEWE T GP44 IMIfIE . %58 K ILR B T 51 761
oSS 0D SEE SR, L AR S R B v 1,
07 . —k—PIERE PN HE 4 W LUEH, FPEGP44 #EpH 6.0 ~ 8.5 ¥7E

z 80 KIEH, MUWIiHpH<S.5 50>9.5 i, B4 KB,
S 05 % , | g & HEARALK, BISLKNpHIY 7.5, MERPIHIAR
1 N 0 4 KF, WIHpHTE 6.0 ~ 8.5 M APXUR LLELF, EpH=
3 % 03 7S RERPHIEEE, S EIERINP A RA 1034 mel
§ 20 BEZE 2.86 mg/L, ¥IiHpH<<6.5 5(>8.0 I, Pk
§ 0 HUE W, IPSLEIIE R, R R

40 45

4 10 20 25 30 35
HEECC)

B2 FEIFFREMEMK GP44 BIEKFRR P BYFNT
Fig.2 Effects of different temperatures on growth and P accumulation

of strain GP44

— ODf}

0.6 - —®— PMEEE 4 80

05 | T 1 = 1 70
1 60 &
S
g 04 i i 50@5
= 03 E 1 40%

=)

© o2 130 g
- 20 Ay

01 410

0 0

30 50 80 120 150 180 210
B ml
3 AREREEXE# GP44 BYE KT P BOELNE

Fig. 3  Effects of different aerations on growth and P accumulation

of strain GP44

M 3 I, SRR 150 mil, B KR FI
Ko BEREHN 30 mIb, AEKEEDN, BB EE
GP44 A KFEME N o MERPRUR KR, BN 120
mlff, PHIEBRFEH KN 70.56%, 4% H>150 ml
BL<<80 mlftf, PHIZFRAH] BRI, TELpr I,
TERAMT B, AT RS AN R A PR,
With T AR A SR PHB, A, /et
EER IS SR = I = R R (B I S R N g
PHBR JBON f: 1 i it i ok et
2.5.3 HFREEMIAFWIL pHATGP44 PR IN 2
M R K pHIE K 2 HUEEpH 5 ~ 9 2
], AFEREEHAEDEA L REpHEK, KL, Xf
SRR A K P 1 pH ez A . pHANUR A1 ik A
FLEER ), o i AN R T e . i
Wi 5 R TR R B B AR RS, AN e il A=)

N % i R RO ihpH=7.6 LtpH = 6.8 1 LSR5
U IIBRPRICR

3 ODfi

oD i (A)

B4 TREIE pH X E#k GP44 BI4EFNME P B0

Fig. 4 Effects of different initial pH values on growth and P accumulation

of strain GP44

2.5.4 ANJF CYEX GP44 IR PRI CH
I S IR E AT B AR I R R 2. C R
RGP T AP M E Y 4 ST
., WL, ARIE C U SRR I A KRR P IRk
RS HL W

HIE 5 nl5, AFECHEXTRRGP44 14K FIRP
BRI ZE T U 2 . S CURX BIARGP44 14 K%
PRI LRRAN > 24 > el > 22 2 fl > Ll > n)
WETER > AHE, LR R T RKGP44 1R K,
KB AF T R ARGP44 (I/EK . MBRPRRRE, LA
HATHE N CURIN W HEGPA4 [HIRPRUR IR LS, 55 IR P
ZBRFER 59.12%, HCURIMBRPRIIRT A %50 >
LRI > L > 22 2588 > el > JU8E > v vk >
Ao ZIREAYE N ME— CURIN BRPRUR 2= T2,
LR SRR P SRR A CURAI I Z )5 v
Na' Ji 8 HORAE ARG 7R P W pHAE T iy, 580 1 0%
RPN AR AT TCHOE AR, IR BN E A CE,

mm OD {E

1.4 —A— P [ ERR - 70

1.2 - 60
- 50 -
1.0 <
= - 40
< 08 ¥
= -3 €
a 0.6 T _— — .I. _'_4
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Bl5 K[E CIREME GP44 By KFIR P 893200
Fig.5 Effects of different carbon sources on growth and P accumulation

of strain GP44

2.5.6 AFEEEETFX GP44 K P RURKIM

& 8 BTN TR E D R ILAE BT e 2 Ty
Mo EAMUSE T UM ANV Z 5> T 25 4R, 161
ohy FRER A B ) UM BAARVSE R I 4ERE . pH BT
FOE MBS S AT . (R — 2w e 75
WIRN I —2 KT 456, SRR A2k,
AR KOy T a2 AR AR (R R AR
KRR R E &8 B, X Le4 8 B 1 0 SR
IER P SUR A A R REFE I 5

M 6 T4, Mg™. K g S EFkGP44
4K, AP, Na® FiCa® % #EHRGP44 [EKAT—5E
(FEIE A . 48 BT Co™ . Cu*'y Zn®'. Mn®" Al
P> o B R A KA 25 W 2 AR T o B P25 R
K&, Mg™'. K FIFe’ (il HIEGP44 B EP, AP,
Na" FICa> XTI FEGP44 [FBRPRCR AR, Mn*',
Cu®*, Pb*™, Co™" FIZn™ X} WIkkGP44 FRPEIA 4 W
(sl vE A, LM A MR . T4
J BT 5 EMIBRP I TG B /b, AT SRS T
R, WREREK RSN (L SR W A P . I e
X 4 B TR EMIRRP R ST, RIZn* . Cu®'
FIPO™ FEARFIFLSE %t EMIBRPA — 2 (I E .

3 it

SUBUASEZ D VA RIS L7 SRk 9 FER L
TP IE, AR A e b oy B R
PR P RE I I R GPA4. 20 %5 58 b 2 e TR A G

0N
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—o— P IIERE
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Bl 6 TREERESFIE GP44 BIEKFRR P B
Fig. 6 Effects of different metal ions on growth and P accumulation

of strain GP44

[ s o] BRT AR PR 5 A BRP AR AR EA T WL (R 5T, i T o
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Screening and Identification of Phosphate Accumulating Bacterial Strain GP44

and Its Characterization

ZHAO Hai-quan,

(School of Life Sciences, Anhui Agriculture University, Hefei

Abstract :

HU Zi-quan

230036, China)

Eleven kinds of bacteria with high capability of accumulating poly-P were isolated and screened from the bottom muds of Chaohu

Lake and South Feihe River by using the pure culture and blue and white colored screening methods. Their phosphate accumulating capacities were

investigated aerobically in synthesized sewage medium. The results showed that the total phosphorus in the GP44 cells was 11.92%, indicating a

higher level of phosphorus accumulation, and it was identified as K.terrigena. GP44 grew in synthesized sewage medium with the optimal phosphate

accumulating temperature, initial pH value, aeration ration and carbon source was 30°C, 7.5, 120 ml/250 ml and glucose respectively, and Mg®*, K*

and Fe** could promote GP44 to accumulate phosphorus.

Key words :

Phosphate accumulating bacterial, Screening, Identification, Accumulating phosphate characteristic



