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Effects of Different Phosphorus Sources on the Growth and Toxin Production of

Prorocentrum lima

YANG Wei-dong; ZHONG Na, LIU Jie-sheng, ZHANG Jie-ling, HE Yang
(Department of Biotechnology, Jinan University, Guangzhou 510632, China)

Abstract: To explore the nutrient properties of Prorocentrum lima and biosynthesis mechanism of diarrhetic shellfish poison (DSP), the growth
and activities of alkaline phosphatase of Prorocenirum lima were observed under different phosphorus sources. DSP productions were also
analyzed. The maximum growth rate gz, ) was slightly lower under B-sodium glycerophosphate than those under NaH,PO, and ATP as
phosphorus sources, respectively. The maximum biomass ( X) under ATP was higher than those under NaH,PO, and B-sodium
glycerophosphate as the phosphorus sources, respectively. When the concentration of NaH, PO, was below 2 pmol/L, the activity of alkaline
phosphatase increased significantly. However; the activities were much low in the all treatments when [3-sodium glycerophosphate used as
phosphorus source, whereas the activities increased with the concentration of ATP when ATP used as phosphorus source. The level of okadaic
acid COA) in Prorocentrum lima at the stationary phase under B-sodium glycerophosphate was higher than those under NaH, PO, and ATP.
These suggested that 3-sodium glycerophosphate could be utilized directly by Prorocentrum lima with lower efficiency; ATP could induce
alkaline phosphatase to produce inorganic phosphate for algae. DSP production in Prorocentrum lima were different under various phosphate
sourcess [-sodium glycerophosphate enhanced production of DSP. The difference in DSP production might be related with the physiological state
of Prorocentrum lima .
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F J5i FF 358 C Prorocentrum lima ), HH 3% E CCMP
(Provasoli-Guillard National Center for Culture of Marine
Phytoplankton)5& fit, 4 5 2579.
1.2 EEKH

Diarrhetic Shellfish Poison ( DSP) Quick Test Kit
( Panapharm Laboratories Co.» Lid., Japan) W H 1t 5t
WRIINT R ER A
1.3 SR 7E
1.3.1 i FE BRI s 57

PR RE IR H 17205 95 O R C U, S IR A DA
NaH, PO, «B- H J B % #h 5L ATP 1 Dy M — @ 5t 3L
fib TG ZE AL IR /2 15 IR WC 7 v 0. W S ANV B
0.5+ 1+ 2+ 5 F1 10 pumol /L. HOKF £ AR A AR 2 Ji F 35
TR IR, R BEZ 1.0 x 10° cells/L. &
TAREE (22 + 1)°C G HERE4 000 1xs D6 I 2R 4
L:D =12 h:12 h (N TAMGAE h 24T /e 9% . S ie i
LV 3 APAT, B R T8 I TR ORE , 0050 3 1
Bi WS T AR K R, T LA K R
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KA KTE R e, DO FEA TN KO MR A
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1.3.2  BlPEBE IR IS P 10 I
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P it 3% P )00 e 2 R SCHRC 4 130647 B 0.1 mL T RHL
FEHIIN 3.0 mL 55 55 U 75 37°C 7K T IR
30 min J&, SLRIAIOAN 0.5% BREALEY 2.1 mL, IBIH R
), B E 10 min, 76 510 nm BT D A, F Tris- %5

PFRZE MR CpH = 8.8 1 49 25 6 R 3% ) J A o X
H: 1 mL AR UBEA 1 h BT 1 pug XA ISR ) Ky — A
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1.3.3 #HHERI

WAL 17 & 30 1 ) 3 5 H R JR 0 10 mLs
3500 r/min5 L 5 min WA EEAN . 57 BT, B4R
DUEAWS 5 min. 7EWCEA BEA MM B0 PN
500 1. 90% F FHE A /b i S A0, AR A TR & A
ARG R A A A A A RE , 7 500 1/ min 250
5 min, BCETH I 500 L WZEK, A 15 Jm it
77 Z W €. DSP 1)K W4 Diarrhetic Shellfish
Poison Quick Test Kit, %1 71 & K FHHT OA 1) 5 5o B
P, 20 I P I 9 98 43 BT T V0 OA REAT R S 1k A
D900 5 e FE R A U B R

2 ER5SH

2.1 AS[RVBIE S AN AR 2 Ji PR s 1) AR RKOPR B
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ANTE) T 25 (R 8 0 S A S ol 9050 ) ) 30 i P S 1 2B K
RN 1 s

NaH, PO, 1 A M — il Y5 I, 25 94 8 4% 11 T 11 F)
H G FEEAE RN G 10d 38 TF 4R Do 4 24, 1E AR5
AT, RN M R B G OK, BF 46 ~ 49 d Bt SRk
NEKR W, WAERKERMNE KD EEE
NaH, PO, <5 (38 D0 8 TF 51 .05 pemol /LI EG ARG
RN, 0,051 d7 s B KA R EAR, N 1.2
x 10 cells/L. 10 pmol/LIN bt AF K3 # f K, 1% 0.061
d™s BRAEYEWEAR, 1.6 x 10 cells/L.

DA B-H e 5 P 0 A At I, %I P AL AE 4 7 ol
JaE AT EAEKI, AR H RIS 2, 5 46 ~ 52 d
i 20 N AR AR S BB B- T e ol 2 A A R 1 1
T R B DR 3 b A K e AT T B ARG, L e K B A i
W TE . 0.5 pmol/LIN Eb AR KR 05 K, A
0.067 d™'s S KAEDEFAR, 4 1.1 x 10 cells/L. 10
pmol/LI HEAE A A A /N, 2 0.051 d7's S KAEH
HIR, N 1.6 x 10 cells/L.

CL ATP A SR IN, #5010 ~ 13 d J5 & E T A
ol o PR S T U6 MG 1y, B 49d A A TR R A gk
NG, A K R i K AR b ATP KR JE
(R HE I T 5. 0.5 pemol /LIS LG AR K TH A B /N,
0.047 d™'s AKRAEYEWBEL, K 1.3 x 107 cells/L.
10 pmol/LIF U A KT A B K, 34 0.054 47" e KA
YK, 4 1.9 % 10 cells/L.

2545 4y §, NaH, PO, d5 K HAE K 5 K, -



F} 2% 29 &

2762 E7S
2 000
—— 0.5 pmol/L
—&— 1 pmol/L
T —h— 2 1
Q1500 | pmol/L
2
3
-t
2
< 1000
"
S|
=
g 500
"
0 | | | | | |
1 10 19 28 37 46 55
2 000
—— 0.5 pmol/L
_:._] —&— 1 pmol/L
3 1500 |- —A— 2pumollL
] —B— 5 umol/L
§ —A— 10 pmol/L
%1000
il
S|
=
g 500
"
0
1 10 19 28 37 46 55
2500
—— 0.5 pmol/L
T o000 - W 1 pmol/L
= —A— 2 pmol/L
@ —B— 5 umol/L
£ 1500 - —A— 10 pmol/L
&
g 1000
s
® 500

|
1 10 19 28 37 46 55
HiFri 1)/d

1 TRBRFGETHIBRERERMEKHE
Fig.1  Growth curve of Prorocentrum lima under

different phosphorus sources
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ST, 6k P Tl 2 it % 1 e AP RS NaH, PO, 9 S8 11 34
PRI BEARG S T4 > 2 pumol /LIS, B P Tl 18 g 1% 1 AR 4L
AN AR SE PO ASCAR . DL R o B9 I 0 Ay W98 050 T, 7 S
00 A S5 0 1] PR k2 1 R T P 3 P S LG AL ATP A
W AU IS, 0P Tl T 9 M B b R T v s
IR TS BEAG ATP W JEE 1 3 e 20 W 438 o
2.3 AR ER A N T R D R A i 0A
1) 75

M3 A 4 sl DUE H, EiR2 0A B3 &
M PR BEAN ML OA &5 5, 3 412 (M3 A7 A8 o 35 1k 22
S, B-H VB R EA 24 5% 51 » NaH, PO, {KZ, ATP 411K
(p <0.05) . NaH, PO, 1 p-H i 12 44 2H 57 35 41 i
B O B SR BE AT PR B, ATP 4 ERA
AN M 7 2 ) ZE IR OK

3 W

AL B I B T BRI A 2, AR A
Berpo IR 0 A A B AR A BRI
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Table 1~ Maximum growth rate( zz,,,, Jand half-saturation constant ( KsJof Prorocentrum lima under different phosphorus sources

IR [ 5 7 WEEER Lo/ ™! Ks/pmol*L™!
NaH, PO, y=1.420 15 +16.833 23.362 04 > F} .05 (10.13) 0.059 0.084
B H ke I y= —2.8102x +20.905 34.73585> Fl05(10.13) 0.048 0.135
ATP y=1.4857x + 18.692 19.692 89 > Fi ¢ 45 (10.13) 0.053 0.079

% 2 Student-Newman-Keuls 3% #1758 898 B tL 5"
Table 2 Intercomparsion among the equal counts

of maximum biomass using SNK-q

TR KAEYEWE(X)  X-1618 X-1301
NaH, PO, 1376 242" 75
B-H i e 1 1301 317"

ATP 1618

D * FRI8 p<0.05
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(7 25N JSE 18 198 s 0 ) B8 Jt PP 7 B A A 1) 5%
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Fig.2  Alkaline phsphatase activity of Prorocentrum lima
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R B 5, Bl NaH, PO, ¥R 38 = i B > 2
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(5 B AT 3 JSE () 18 o 11 18 v VA 2R 25D i
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sp. M1 Isochrysis galbana JAES ) 31 J5F g AT DAAS
T A A P LR R R D BT i PR . A T 9
UESE, 8246 JE Y FH 38 A8 B 1 WML K A A 4 23 6

DOP, 5% HFT R 3 B 5 8 AR (9 DOP A ok
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SR SRR AN [ Sh 4 N B R I G U O 5 AR
R, ARV SR A N BEER WA T W s 2 S, JER DA
B-H il B PR M 21 5% /=1 NaH, PO, 41ik 2, ATP A5 %
KV BAR p < 0.05) . AR R 4 A 1 F 5t HA 35
(A2 AR 0 AH X, BT BUR B, LA NaH, PO, 1 ATP
AR Wl I, ) B D P g 1 2R KA BB UE, PR R IR
s DL B-H S IR A A A RN B 1 A KA X
22, R REEWN . X5 McLachlan 252 1} 5%
g8 JARARL A AT TN Ay 5 ) 3 Jt HE S 1R A A 41 i 4y 4
TSR 2R I AR A2 RN R T s, R
K22 BB, 55 2 KCF W 38 0 . DSP 42— 28 R i
KRN BERAA Y, Hah kb AN S, w2 B %
Z: 55 DSP LW G P AT BETEAR /N Wi 3 XS DSP & B
(R R BE 55 SRR A % 3 4 N AR KR LA
ORI Je PR SR I 2 K 7 3 R R 1 PR B, 7
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4 it
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