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1. Introduction –  β-Glucosidase from the hyperthermophilic bacterium Thermotoga maritima (Tm) and 

trypsin from bovine pancreas were immobilized on the functionalized surface of green magnetic 

nanoparticles occurred from an olive leaf extract. The immobilization yield, specific activity, and 

enzymatic performance on DESs binary systems were investigated. The aim of this work was to assess 

the activity of the immobilized hydrolases on different aqueous choline chloride DESs solutions. The 

effect of DESs as co-solvents on the enzymatic hydrolysis of substrates and the apparent kinetic constants 

of immobilized enzymes were also evaluated. 

 

2. Experimental - β-Glucosidase from Thermotoga maritima (BGL) was obtained from Megazyme (E-

BGOSTM). Trypsin from bovine pancreas was obtained from Sigma. A hydrogen bond acceptor (HBA) 

and a hydrogen bond donor (HBD) were mixed in specific molar ratios as described before [1].  

Immobilization of hydrolases on green hybrid zinc oxide-iron oxide nanoparticles was proceded 

through covalent bonding using EDC/NHS, as described before by Chatzikonstantinou et al., with minor 

modifications [2]. Hydrolysis reactions of phenolic glucosides or peptides were monitored and quantified 

by high performance liquid chromatography (HPLC) equipped with a μBondapack C18 reversed-phase 

column (particle size 10 μm, length 300 mm, diameter 3.9 mm) and a diode array UV detector. 

 

3. Results and Discussion - In with work, a variety of ChCl-based DES with different hydrogen bond 

donors were prepared in order to evaluate the catalytic activity of immobilized Tm as well as immobilized 

trypsin. At lower concentrations of DESs, a favourable effect on the immobilized enzyme activity was 

observed. More specifically, HBDs with hydroxyl groups enhanced remarkably the enzymatic 

performance in some cases. The apparent kinetic constants were also affected with the inclusion of DESs. 

In particular, it was observed that Km and Vmax values were increased in any case. 

Regarding the hydrolysis of phenolic glucosides, immobilized Tm was able to catalyze the cleavage of β-

1-4-glucosidic bond in different aqueous DES solutions (10% v/v) . However, reaction rates were 

substantially affected. A possible explanation is that in aqueous DES solutions occur mass transfer 

limitation issues. 

 

 4. Conclusions - The results of this study showed that green nanoparticles are robust and environmental-

friendly nanocarriers for the effective immobilization of hydrolases. The new nanobiocatalytic systems 

(immobilized enzyme) were able to perform enzymatic reactions in aqueous DESs solutions. In particular, 

immobilized Tm’s activity was screened on different choline chloride-based DESs solutions with 

substantial observations. The hydrogen bond donor and the % DESs concentration (v/v) seemed to affect 

the hydrolytic activity of immobilized Tm. ChCl:BG had a profound impact on the enzymatic 

performance of immobilized enzymes and so, it is considered a promising co-solvent for biotechnological 

reactions of interest. However, in the cases of salicin and esculin hydrolysis (phenolic glucosides), 

reaction rates were afflicted with choline chloride-based DESs as co-solvents. 
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