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Effect of Phosphorus on the Production of Microcystin
SHI Hong-xing, WANG Geng, WANG Chen-yu, LI Yan-li, BAI Yun
(Research Institute of Chemical Defense, Beijing 102205, China)

Abstract: Effect of phosphorus on the production of microcystin was researched. The effects of soluble reactive phosphorus( SRP) on
the growth of cells and on the production of Microcystin were studied. In addition, the efficiency of four different phosphorus
compounds was researched. The results showed that microcystin increased with the increase of SRP, and ¢(TP) = 0.55 mg-L™' was
the best growth concentration. When ¢(TP) <0.55 mg-L ™", the microcystin production increased with the increase of phosphorus
concentration and was the lowest without phosphorus. Moreover, when ¢(TP) >0.55 mg-L~", the microcystin was restrained by the
content of phosphorus. At the same time, the effects of three inorganic substance of different phosphorus forms( K, PO, ,K,HPO, and
KH,PO,) were no significant difference, but their effects on the production of microcystis were larger than organic phosphorus of
sodium B-glycerophosphate (GP).
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Fig.1 Growth curves of total Microcystis
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Fig.2  Growth curves of absorbency of Microcystis

oy TR B, A B 0.275 mg- LT & 2
i, CLLC2 ko vk B2 AR T C3 0, C1 R B vk 2 0
0.078 mg-L™",C2 EMEW)E A 0. 11 mg-L™",C4 . C5
LB U JEE T C3 )L, C4 MWV 0.55 mg-L™',
C5 B BE ML £ 5.5 mg- L™ 0L BL B2 AMEK
i 2 7T, A A KA AT — B 7R — B R
JEE G TR P, 355 KBl P A P T AR I R e R T AR
Ko, B v VR e DA R B O TR O BB AH Y
(g9 R8I DN 4 B Sl A o 7 A R O AR KL T
77 D T OO 98 T VA R AT — A I Y T 2 Wl Ak
RT3 A 90 Bl I 7 2 1k 8 8 19 A K LT A T 45 iR
A, C5 MR IR i DL SR B 2R A8 N 1, T S
P W BEAE 0. 55 mg- L' 28 A5 INF 958 40 i 5L AT B K
T T I D SR R RO B e v, R K. SER R
FIN ) TE AL R i v 5 R A KM IS S A
N R BB,
2.2 St A B A R 1 ) A

SrEC3 AN A FE A3 B3 C3, I AH [ S50 4
PEREAT S50, DA R b TR v 80 2 Tl 1 R B Dl A A B
LU IS [0] Sy R A A, A ] T 4 358 35 00T Tl 118 W8 i )
oL 3).

i Bl 3 w) WL, 3 AN SR — BUPE AR 4F  UF B A



2918 7N i) i s 32 %
6 0.30
@ 1025 ¢
T 4} 1020 g
b £
® 3 1015 ¥
£, | e
= 0.10 £
R 1 -1 0.05
o I . . . . . . . 0 0
1] 5 10 15 20 25 30 35 40
I} [F)/d
3 VRN T R T AL B MM ( mg-L7") .1 5052 4 0.07;
Fig.3  Absorbed curves of Microcystis on phosphorus 300.1454 750.275; 5 4 0.55; 6 4 5.5
Pl 4 A [ 99t TR S A AR R I A 382 B 11 7 113 26 56 1
E](] ;FH %,ri }LF/)? ﬁ} , ﬁiﬁﬁ E]/‘] af %E E(ﬁ"&éﬂi H@é’i&ﬁﬁi Fig. 4 Effects of Microcystin rate in different
o 5 " soncentration of K, HPO
TR TR T AR BRI AR RS | BT B B AR T AE conemen e T T
T R BRI AT 2 IR B, — IR T d A
" Ej‘ﬁr’;fmf&ﬁ -2 jj N 22 REIRE S S %
&E ’ % g(j\ﬂzﬁ% 15d &E I JE ﬂ He e, PR Table 2 Microcystin rate of different phosphorus substrates
FW?EKIE@KJ% /ﬁﬂm(ﬁé,%ﬁ\{%éﬂﬂﬂﬁ HAMEBE T Re BH MBI BERRAT BEMRA AT BEMR AU
TSR MR, P B G AR T T, B im0 o o0 00

I T R T
2.3 TR TRl R B R R

AL LK P 7K A FE Gt 15 77 R 1R B R S R B,
AR KN, B AR D R OB 5T 0 i B
7RI R ZE AR AN L LU B ) . PRk, O 1 B
Tl M I Tl ) A T 9 5 2R A B I, S 56 v K I K
BRI BE A 1 20 92 5 AUk 1) MA RS SR AR B L Stk i
MA £ 3% 3£ 4 & NaNO, 50 mg, KNO, 100 mg,
Ca(NO,),-4H,0 50 mg, Na,SO, 40 mg, MgCl,-6H,0
50 mg, Na,EDTA 5 mg, FeCl,-6H,0 0.5 mg,
MnCl,-4H,0 5 mg, ZnCl, 0.5 mg, CoCL,-6H,0 5
mg, Na,MoO,-2H,0 0.8 mg, H,BO, 20 mg, Bicine
(N,N- R CHEH M) 250 mg.

AR JRE o 8 S 6 TN, 5% 5 R mR 0 A AN o gl PR A
LB, A R e L R R R Rl AE 0 0,07
0.14.0.275,0.55.5.5 mg-L™"; BB A& 5w sz i6
I, 0 mlasin B H h ik R 4k (A HLIE C,H,04PNa, ) |
T PR A Tl P 2 PRI PR B U, A
AR B F 7 0. 55 mg- L™ I sg Y G , 76 AN TR
A E4T25°C | 12 he 12 h o [ RIS A2 B 8 0R &
i A A BB T A B I K, M E R AN T
A3 6y W98 A% S8 68 B Xk 2 1 7 B A, G R A 4 P

1B 4 R DL ATV RE Y [ P, TS AL Bk B )
IR HE T 7 B A (K B vy, (H B PR v S AT PR, G
I 7= 2 % A, FEBE R E 0. 55 mg-L7' i, P 8 R
OB 5 (B A 5.5 mg- L7 I 2 L4 41 g -
B A, 3 AL v T ALl Ak L N A ) 7 2 1 45 SR A
— 50, R S A A K LA — B

2 LB RIS N M 5 R LG
L, IR A0 F R BRI A I R R e, R PR
AR — VAR 2, B H i I A o AR 3K [ e 35
WY, R BT L R A B R IR X 3 R ML
T AR BT 2RI AR R 5 w22 ) AN K e AT T
B H W A T 5 AR R e R A

3 4t

(1) AE— 2 W VG [ A, 3 K n] s 1 B B i 9
JRE T LSR8 7 BT 00 2 (0 A g i K
A ) 40 1 T A 2

(2) FEAIG R J32 9 B 1A, T WL B3 A 2 1) 348 m s sk
fEHE T 77 35 2 H T W I 7 2 AR R A, S
WIEAE 0. 55 mg- L™, 7= 2l S AT X B i 5 BEUR B A
5.5 mg- L7 I S B 40 a7 5 40 4.

(3) BETR AT W 1R 2l — A AN R — &40 3 Bl
BUBE T A& 0) B 75 3R 7 ARl B A0 58 i g 8 3% vk 2% 5
HECAT HLIETE 2 B H Wtk R 40 1) 5 Wiy s 8 =%

2% 30K :

[ 1] Jochimsen E M, Carmichael W W, An J, et al. Liver failure and
death after exposure to microcystins at a hemodialysis center in
Brazil[ J]. New England Journal of Medicine, 1998, 338.873-
878.

[ 2] Carmichael W W, Azevedo S M F O, An J, et al. Human
fatalities from cyanobacteria chemical and biological evidence for
cyanotoxins[ J]. Environmental Health Perspectives, 2001 ,109
(7): 663-668.

[3 ] TR ool B R, 45, 7R [ W U5 R I C Th ) 4 ¢ 1k 78



10 4y

SRALR AR AR TR R AL R T B R AT O 5 AE RS

2919

AR KA OV K R[]
32-36.

AR AR, TR DG, S R IT K P R A B R
WEFCLT] . e S A Ak % 441 ,2005,26 (9) :1653-1655.
PR, FITKEMBERERRTEESN R D]. dbat:
o[ R 2 Bt A A BRBEE S R0, 2005.

Lawton L A, Edwards C. Purification of microcystins [ J].
Journal of Chromatography A, 2001,912:191-209.
SR M ORE. R T K B B BE R 2R W LC-ESI/MS g 4
HrlJ]. 3R, 2005, 26(6) :97-100.

ROV N, 3R, AN, A5 v OB £ 1 2 R U K A b A
WEFE[)]. LR, 2010, 38(5) :740-742.

SRR, R — B, 20w Y, . N A G B A R ot 4 A R
KB KGR Em 1], KAELEY %M, 2006, 30(3):
318-322.

IRAEZ AR, 2010, 3(3)

[10]

[11]

[12]

[13]

[14]

[15]

Lee S J,Jang M H, Kim H S, et al. Variation of microcystin
content of Microcystis aeruginosa relative to medium N: P ratio and
growth stage[ J]. Journal of Applied Microbiology, 2000 ,89 :323-
329 .

R B K, W e, B A SR R A 4t Tl 2 T A AR K Y
S )], FRBL S aEEE e, 2007, 24(9) : 675-679.

F5%, EUFE, B, 55 6 L B 4 % ok B AR KA
HAEMII]. A2 580K, 2010, 33(4) :35-38.

M K, W e e, T B AL SIS 1R R R IR A B U R 3
s I]. BAWFTT, 2008, 37(2) : 149-154.

A P I, AR RE SR AN T T A B U R A S Rl U Y AR
B P R A RO S [T]. FREEREEE, 2005, 26(3) 18-
121.

AREGHE, X228, it A0, &5 0 RS x4 2 1ok 3 o 2R KR
FERERI R [ T]. PRI AL E 4, 2008, 28(9) :1739-1744.





