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SI Fig.1 Typical 31P-NMR spectra of environmental samples (Cade-Menun et al., 2005, 2006)
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SI Fig.2 Influence of different factors on dissolved organic phosphorus and its distribution were studied by FT-ICR-MS technology (Gao et al., 2021; Li et al., 2022a; Yang et al., 2022)
SI. Table 1 Extraction methods of organic phosphorus from different environmental media
	No.
	Sample source
	Sample types
	Extraction condition
	Pretreatment
	Analytical technique
	Reference

	1
	Tai Lake,Chao Lake, China
	Dissolved phosphorus and particulate phosphorus
	1 M NaOH+0.05 M EDTA at 25 ℃ for 16 h，extraction rate about 80%
	20L water samples, flocculation 4.0 g AlCl3, at 8000g, 20 min, freeze-dried, centrifuged at 8000 g for 15 min.
	Solution 31P-NMR (Bruker AV 600 MHz, Germany)
	Feng et al., 2020

	2
	Tai Lake, China
	Algal (Microcystis, Chlorella, Spirulina), aquatic plant 
	0.5 M NaOH+0.025 M EDTA, extraction ratio 1:60, 16 h. extraction rate 92.3%-96.2%
	freeze-dried, grind and sift, centrifugation at 8000g for 30 min at 4℃
	Solution 31P NMR (BRUKER AV400M, Switzerland)
	Feng et al., 2016

	3
	Tai Lake, China
	Foxtail algae, common reed and black algae
	0.5 M NaOH+0.025 M EDTA, 
1 M NaOH + 0.1 M EDTA，extraction rate 90.3%-95.2%
	 APase enzyme activity 1.0 U/mL. Tris-HCl buffer (0.01 M, pH 9.0), 1 M NaN3, 37 ℃, 18 h, 150 r/min. 2% SDS
	Solution 31P NMR (Bruker AVANCE 400 MHz, Germany)
	Feng et al., 2018

	4
	Ten lakes and reservoirs, China
	Water and algae
	1 M NaOH + 0.1 M EDTA (water), 16 h, 2000 rpm,20 min; 0.5 mol /L NaOH+25 mmol/L EDTA (algae)，25℃, 150 r/min, 16 h, centrifuge 10000 r/min, 30 min
	20 L water samples , through 1.20 micron GF/C filter membrane, 0.2g algae powder,  filtered by 0.45 μm filter membrane
	Solution 31P NMR (BRUKER AV600M, Switzerland) 
	Zhang et al., 2018

	5
	Tai Lake Dianchi Lake, China
	Sediments
	 0.25 M NaOH + 0.05 M EDTA
	NaOH-EDTA solution in a 1: 20 w/v rato, 16 h at 20 ℃. Centrifugation
at 10,000 rpm, 30 min
	Solution 31P NMR (Bruker AV400)
	Ding et al., 2010

	6
	Pawnee, United States
	Grassland soil 
	1 M H2SO4+1 M NaOH/KOH/NH4OH
	2 g air-dried soil，10 M H2SO4 for 3 h, 0.5 and 1.0 M each of NaOH, KOH and NH4OH for 6 and 20 h.1.0 M H2SO4 and extracted with 0.5 M NaOH 
	Continuous classification
	Bowman and Cole, 1978

	7
	Yangtze River, Yungui Plateau, Qinghai-Tibet Plateau, Northeast China, Mongolia-Xinjiang Plateau, China
	Sediment 
	1 M H2SO4+0.5 M NaOH+1 M HCl+0.5 M NaHCO3
extraction rate 84.71%-99.01%
	0.5 g, 50 ml 0.5 M NaHCO3 at pH 8.5, 16 h. 1.0 M HCl for 3 h, followed by 0.5 M NaOH for 16 h. pH 0.2, NaOH extraction at 550 ℃ for 1 h, followed by dissolution in 1 M H2SO4 for 24 h.
	Continuous classification
	Huo et al., 2011

	8
	Sønderby Lake, Denmark
	Sediment
	1:1 mixture of 0.25 mol/L1 NaOH and 0.05 mol/L1 EDTA with a 1:3 (v/v) sediment to extractant ratio, 16 h
extraction rate 62%
	ICP prior to 10 times pre-concentration of the extracts by rotary evaporation at 45 ℃. Five percent (v/v) of BD solution (0.11 M NaHCO3+0.11 M Na2S2O4)，
	31P NMR (Varian MercuryPlus, United States)
	Reitzel et al., 2006

	9
	Northern Sweden, Sweden
	Forest humus soils
	0.25 M NaOH+0.05 M Na2EDTA, 16 h,  Centrifuged 30 min, 14000 g
extraction rate 94%
	1.5 g dry and milled soil, -80 ℃, 600 mg lyophilized material.
	1D 31P NMR (Bruker DRX 500, Germany)
	Vestergren et al., 2012

	10
	Lake Erken, Sweden
	Sediment 
	0.1 M NaOH, 1:3 (w/v) ratio, 16 h,25℃
extraction rate 65%-85%
	Sequential fractionation
	ESI-MS-MS, mass spectrometer (PE SCIEX API III+)
	Brabandere et al., 2008

	11
	Dianchi Lake and Tai Lake, China
	Sediment 
	APase /PDEase/Phytase dissolves in 0.1 M Tris-HCl/0.1 M NaAc-HAc
extraction rate 93.9%
	APase 1 U/mL，PDEase 0.02 U/mL,  4℃. Dialysis, phytase 0.06 U/mL, pH=7, 37 ℃
	Enzymatic hydrolysis
	Zhu et al., 2013

	12
	lowland tropical forest, Panama
	Topsoils 
	0.02 M citric acid+0.02 M maleic acid+0.02 M oxalic acid
extraction rate 91%
	Deionized water, 180 oscillations/min,16 h
	Enzymatic hydrolysis
	Darch et al., 2016

	13
	Coastal lagoons Thau and Méjean, France
	Sediment
	CaEDTA, Na2EDTA, H2SO4, 2 M NaOH
	2 M NaOH, 90 ℃ for 30 minutes. Collected on a filter (Whatman, GF/F)
	Enzymatic hydrolysis
	Paing et al., 1999

	14
	Pelham Bay Park in New York City, United States
	Sediment 
	0.4 M NaOH, 20 ℃ for 16 h, Centrifuged 30 min, 10,000g. extracted with NaOH mean 77.36 %
	Vacuum rotary evaporator, 35 ℃. Spiked with 0.1 mL (1 mg P/ mL) of KH2PO4) as an internal standard
	Solution 31P NMR (Bruker 300 UltraShield) 
	Pant et al., 2015

	15
	Dovrefjell, Abisko and Joatka, Sweden and Norway
	Topsoil 
	0.25 M NaOH + 0.05 M EDTA,16 h,20 ℃, centrifuged 10,000 g, 30 min. Diluted extracts 100:1, Extraction recovered between 61 and 96%.
	Freeze-dried
	31P NMR (Bruker AMX 600, Switzerland)
	Turner et al., 2004

	16
	Florida Everglades, United States
	Benthic floc and underlying soil 
	1 M NaOH + 1 M HCl+0.5 M NaHCO3, 16h, 1:50 soil-to-solution, extracts ranged 12 and 74%
	The acid extraction step removes inorganic phosphate and cations, centrifuged (7000 g, 30 min), filtered 
	Solution 31P NMR (Bruker Avance)
	Turner et al., 2006

	17
	Acacia mangium plantations at the Itatinga experimental station in Sao Paulo state, Brazil
	Soil
	0.1 M NaOH, 0.1 M HCl, 0.1 M citric acid, 1 M NaOH, 0.1 M HCl in 0.03 M NH4F
	Sequential fractionation， 6 N HCl (1/300, v/v) to precipitate the humic acids required for glucose-6-phosphate.  Enzyme assay (Sigma, Ref MAK014).
	Ion chromatography
	Waithaisong et al., 2015

	18
	Haplustult, United States
	Fine sandy clay loam
	Sephadex powder+1.0 M Tris-HCl buffer, 110 °C for 16 h
The extraction rate is not less than 95%
	1g Sephadex G-25 (fine) gel powder, 1 mg myo-IP6. 20 °C. Centrifuged 5 min at low speed (<500 g). 
	31P NMR（Bruker Advance DRX400, Germany
	Turner et al., 2002
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