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Abstract: Organic phosphorus is an important source of soluble phosphorus via enzyme hydrolysis. It is of great significance to study the bioavailability of
organic phosphorus in order to fully understand the mechanism of lake eutrophication. The surface sediments have been collected from a eutrophic coastal
lagoon-Swan Lake of Rongcheng. The enzymatic hydrolysis has been used to analyze the bioavailability of organic phosphorus and its temporal and spatial
variation. The results show that the contents of organic phosphorus in Swan Lake was 107.9~161.9 mgekg™' with mean content of 125.3 mgekg™'. The
content of enzymatic hydrolysis organic phosphorus ( EHP) was 21.8~100.3 mgekg™" with mean content of 53.2 mg*kg™! which accounted for 26% ~56%
of the organic phosphorus. The bioavaiability of EHP followed the order of phyticP( 21.5 mg*kg™") = Diester( 20.7 mg*kg™") >MonoesterP ( 14.1
mgekg™!) . The organic phosphorus was concentrated in the estuary and the center lake which was attributed to the different phosphorus sources the
distribution of aquatic animals and algae and the sediments grain size. Results of The correlation analysis suggest that organic phosphorus was mainly
combined with metal oxides ( Al Fe. Mg, Ca) which indicates that the content and the variation of metal oxides would control the hydrolysis and
bioavilability of organic phosphorus. In conclusion the hydrolysis of organic phosphorus played an important role in the source of soluble phosphorus and
to a certain extent caused the eutrophication of Swan lake. As a result much effort should be made on organic phosphorus in the amendments of water

pollution.
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. (2015)
1 ( Introduction)
( 10.02
2009) ( OP) tea”! Zhu  (2013)
( TP) 20% ~ 60%
( Zhang et al. 2008; 2013) . 12.1% ~27.2%
( 2012) . 14 ” . “ » 14 ”
( 2009) .
( Turner et al. 2005; 2013) .
( Wu et al. ( 2015) .
2016; 2010; 2013; 2003)
( Hu et al. 2009) .
. (
2003; 2014) Ivanoff
’ X ) 2 ( Materials and methods)
2.1 N
2015 9.12 2016 3.6
GPS 15
N N ( 2009) .
( 2013) . 2 mm
2.2
( Turner et al. 2005) . Sigma
( ) ( AlkalinePhosphatase APase) ( 28 Usmg™) .
( 2003; ( Phosphodiesterase PDEase) ( 0.02
2014) . Uemg™) ( Phytase) ( 0.03 Usmg™")
N 3 1 UsmL™
( 2014; .0.02 UemL™ 0.06 UemL™
2014; Zhu et al. 2013) 3 pH
1.
1
Table 1 ~ Combination of phosphatases
pH /C
APase Tris-HCI 9.0 37 +
APase+PDEase Tris-HCI 9.0 37 + +
APase+PDEase+Phytase Tris-HCI 7.0 37 + + +
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1:30 0.25 (
mol *L.”" NaOH + 50 mmol *L.™' EDTA 2007) .
8 h. 5000 remin”' 15 min
( 2017) . 2 mL 25 ( Zhang
mL 0.5 mL et al. 2008) .
( 1. 0.05 mL MgCl,( 0.002 mol*L™") | 3.2
0.05 mL 0.1 mol*L™"  NaN,( Feuillade and Dorioz 3
1992) . N 374.7 ~
(1 16 h 496.8.262.3~334.9  107.9~161.9 mg-kg'
424.0.298.6  125.3 mgekg ™.
( EHP)
: 21.8~100.3 mg-kg™ 53.2 mgekg"'.EHP
: ) SMT - ( 26% ~56% 26% ~56%

2013) ; pH ( .

1:2.5) ( Monoester-P) 7.5~17.7 mg-kg™'
Mastersizer2000 () 6% ~ 12%; ( Diester-P) 12.4~27.1
Ca.Fe.Al.Mn.Mg ICP-OES-7500 —— 10% ~ 24%. ( PhyticP)
2.3 10.9~33.0 mgekg™' 13% ~ 18%.

Excel 2007 SPSS
19.0 Surfer.11
e (21.5 mg+kg') = (20.7
3 ( Results and discussion) mgekg™') > (14.1 mg-kg™") .
3.1
) ( Turner et al.
2003; 2004) .
Al.Ca.Mg.Mn, Fe
Phytic-P > MonoesterP > Diester-P ( Paytan et al.
W s 2009
( OM) PhyticP> Monoester-P > Diester-P

2

Table 2 The physical and chemical properties of sediments in Swan lake

2.8% 17.8% 10.3% 5.5% 0.5%
14.7% 73.3% 44.8% 21.2% 0.5%
10.2% 81.7% 44.9% 26.5% 0.6%

Al/( g kg™) 0.8 4.17 2.1 1.0 0.5
Ca/(gekg™) 0.6 13.6 3.8 3.2 0.8
Mg/( g+kg™") 1.0 7.2 3.1 1.6 0.5
Mn/(g-kg™)  0.006 0.4 0.1 0.1 1.1
Fe/( g-kg™") 0.6 6.2 2.8 1.7 0.6
pH 75 8.1 7.8 0.2 0.02
oM 21%  12.6%  4.5% 2.6%  0.6%

PhyticP < MonoesterP <
Diester-P.

( Turner et al. 2003) .

( 2015)

2013;

“« o 2012) .

Diester-P: Monoester-P

( Bai et al. 2015) . Diester-P:
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Monoester-P 0.7~1.5 1.0. (p>0.05).EHP( Monoester-P « Diester-P
Shinohara Lake PhyticP) (p<0.05). EHP
Kasumigaura  Diester-P: Monoester-P 0.54 ( Monoester-P « PhyticP)
1.05( Bai et al. 2015; Shinohara et al. 2012) . .EHP
( 2015;
2004) .
EHP EHP
Diester-P (
2017) Diester-P:
Monoester-P Diester-P ( 2013) .
Diester-P: Monoester-P
( Wallenstein et al. 2010) .
( 3) TP.IP.OP EHP
3
Table 3 The content of phosphorus in sediments of Swan Lake mgekg™!
TP 13 op EHP Monoester-P Diester-P PhyticP Diester-P :Monoester-P
374.7+65.3"  262.7x45.1"  112.0£32.7"  62.6+19.4°  16.5x1.3"*  16.9+5.6™  33.0+19" 0.8+0.4"
423.5+£135.5" 315.6+100.6° 107.9+78.8" 49.0+18.4" 14.7+11.4%%  24.3+8.7B 13.8+7.5% 1.5+1.9*
401.0+155.7% 281.3+103.4° 119.6£56.1°  30.8+14.7°  7.5:¢3.4"  12.4:4.8% 1394145 1.0+0.7°
496.8+102.0"  334.9+64.4 161.9+58.5* 70.3£10.9¢ 17.7+5.7" 27.1+10.2°% 25.4+11.6" 0.7+0.3*
+ ; P<0.05; P<0.05.
3.3
( 1. .Monoester-P



12 4633
1 (mgekg™)
Fig.1 The spatial distributions of organic phosphorus in sediment of Swan Lake( mgekg™")
Monoester-P Diester? ~ PhyticP)  Al.Fe.Mg.Ca
.Diester-P (p<0.05) .
.PhyticP
( 2010) . 2015) .
. ( 2015) .
. Ca
. Monoester-P ( Celi et al.
( 2015) . 2004) . pH
(Ip et al. pH
2007) . ( p<0.01)
. ( 2014; 2011) .
4
Table 4 The properties affecting organic phosphorus in sediments
3.4 opP EHP MonoesterP  DiesterP  Phytic-P
0.561 0.558" 0.296 0.640"  0.246
0.635"  0.527" 0.252 0.667**  0.196
4 . -0.623°  -0.538" -0.263 -0.668** -0.208
*x *k * Kk *%x
(P<005) Al 0.829* 0.801 0.605 . 0.741 0.729I
Ca 0.659 0.888™*  0.832°* 0.467 0.799**
(P<005) . ( 2015) Mg 0.8217*  0.887** 0.716™*  0.705™*  0.804™*
Mn -0.427 -0.032 -0.236 -0.081 -0.204
Fe 0.841°*  0.595" 0.414 0.703**  0.575"
pH -0.354 -0.067 0.011 -0.329 0.226
OM 0.800™*  0.872** 0.747°*  0.710™*  0.273

( 2015) . ( EHP.

" p<0.05 ¥ p<0.01.
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4 ( Conclusions)

1)
107.9~161.9 mgekg™'
25% ~40%.
21.8~100.3 mgekg™
26% ~ 56%.

( EHP)
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