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Supplementary Material 

 

Additional methodological details 

 

Conversion of p-nitrophenyl phosphate (pNPP) to p-nitrophenol (pNP) using alkaline bovine 

phosphatase. 

To quantify pNPP concentrations in experiments examining biochar effects on the 

concentration of pNPP under enzyme assay incubation conditions, alkaline bovine 

phosphatase (Sigma-Aldrich) was used to convert pNPP to pNP.   The concentration of the 

yellow pNP chromophore produced could be quantified using a spectrophotometer (400 nm) 

and the effect of biochar on pNPP concentration calculated from pNP concentration data with 

the knowledge that 1 mole of pNPP is hydrolysed to 1 mole of pNP.  After removal of soil 

from pNPP incubations by centrifugation (see section ‘Biochar effects on concentrations of 

assay substrates and products’, main text) supernatant (0.3 ml) was added to 2.7 ml 

Diethanolamine (DEA) buffer (1 M in 0.5 mM MgCl2; pH 9.8) to which 0.1 ml bovine 

phosphatase (0.1 unit ml
-1

) was added.  Samples were incubated (37 
o
C) for 16 hours, a time 

shown in preliminary experiments (Fig. S1) to be sufficient to allow complete hydrolysis of 

the maximum theoretical amount of pNPP possible in the enzyme mix (0.3 ml x 23 µmol ml
-1

 

= 6.9 µmol).    After incubation, the concentration of pNP in 1/50 diluted samples was 

determined spectrophotometrically at 400 nm (Cecil CE 292 digital ultraviolet 

spectrophotometer series 2) against a 1/50 diluted blank of DEA buffer.  Enzyme-only and 

pNPP-only controls were included in the incubations. 

 



Time (h)

0 2 4 6 8 10 12 14 16 18

C
o

n
v
e

rs
io

n
 o

f 
p
N

P
P

 t
o

 p
N

P
 (

%
)

0

20

40

60

80

100

120

 2.3 umol 

3.45 umol 

4.6 umol 

5.75 umol 

6.9 umol 

 

Figure S1.  Kinetics of conversion of differing amounts (2.3 µmoles to 6.9 µmoles) of p-

nitrophenyl phosphate (pNPP) to p-nitrophenol (pNP) using alkaline bovine phosphatase as 

quantified by spectrophotometric detection (400 nm) of pNP production.  Production of pNP 

was negligible in enzyme-only and pNPP-only controls; control data are not plotted for clarity. 

 

 


