
Table S1: Immobilization of β-galactosidase on Gr@Fe3O4 NCs after optimizing all 
conditions

Enzyme activity bound on Gr@Fe3O4 
NCs

Enzyme:NCs
(mg)

Enzyme 
activity 

loaded, X, 
(U)

Enzyme 
activity in 

washes, Y, (U) Theoretical 
(X-Y) = A

Actual/Immobilized 
=B

Immobilization 
yield (%), B/A 

10:100 49.12 0.075 49.04 43.84 89.7
Each value represents the mean for three independent experiments performed in duplicates, with average standard 
deviations, ≤5%.
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Table S2: Kinetic parameters of free and bound β-galactosidase

Km (mM) Ki (mM) Vmax(µmoles/min/ml)
Free β-galactosidase 0.48±0.13 1.27±0.87 0.05±0.003

Immobilized β-galactosidase 0.42±0.07 3.33±1.22 0.06±0.005

Each value represents the mean of three independent experiments performed in duplicates, 
with average standard deviation of ≤5%.


