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Evaluation of the Stability of immobilized lactoperoxidase on graphene

oxide nanosheets

S.Z. A. Samsam Shariat, M. R. Mophid, J. Varshosaz and F. Borzouee

Introduction

Lactoperoxidase (LPO) (EC 1.11.1.7) is one of the most prominent enzymes in bovine
milk. This enzyme due to its anti-bacterial properties have great attention from various
industries. In order to its industrial applications, the enzyme stabilization is very
important. Enzymatic evaluation on graphene oxide nanosheets have demonstrated that
graphene oxide is an ideal matrix for immobilization of different enzymes. Therefore, in
this study the stability of immobilized lactoperoxidase onto graphene oxide nano sheets

was evaluated.
Methods

LPO was purified from bovine whey by two steps of ammonium sulfate precipitation
(40 % and 70%) and one step ion-exchange chromatography on CM-Cellulose resin
with 50mM Tris-HCI buffer (pH 8.6). For immobilization of enzyme onto the graphen
oxide nanoseets, 1000pg of GO nanosheets was incubated for 4h with glutaraldehyde at
room temperature (25°C). After this reaction, the glutaraldehyde modified GO was
_ separated by centrifugation at 15000 rpm for 10 min, the pellet was washed with 30mM
phosphate buffer (pH 6) for three times then, 1000ul of Lactope'roxidase (0.277mg/ml)
was added into the previous pellet and incubated for 1 h at room temperature. The GO-
LPO bio-conjugate material was separated by centrifugation at 15000 rpm for 10 min.
The obtained supernatant was collected and the amount of immobilized
Lactoperoxidase was calculated by subtracting the protein estimated in supernatant after

immobilization from the total amount of protein used for immobilization.
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The obtained pellet was rinsed three times with phosphate buffer and was resuspended
in 1000pl of 30mM phosphate buffer (pH 6). Following kinetic properties and stability

of free and immobilized lactoperoxidase was evaluated and comparded with each other.

Results

Lactoperoxidase was purified from bovine whey, 59.13 Fold with a recovery of 10.26%
and a specific activity of 5.78 U/mg protein. LPO was immobilized on GO nanosheets
with an immobilization efficiency of 69%. Optimum temperature of free and
immobilized LPO were 50°C and 60°C respectively. Optimum pH for free and
immobilized LPO was 6 and 7.5, respectively. Thermal stability of immobilized enzyme
was increased and after 60 min incubation in 75°C, 45% of its initial- activity was
remained while free enzyme had been inactive less than 5 min. Storage stability of
immobilized enzyme was raised and after 30 days storage in 4°C, it could save 64% of

its initial activity. Although free enzyme become inactive after 15 days.
Discussion

LPO enzyme was immobilized on GO nanosheets with an immobilization efficiency of
69%. Decrease in Km value of immobilized enzyme indicated that tendency of
immobilized enzyme to its substrate was increased. Increase in optimum pH and
optimum temperature showed that enzyme in high temperature and alkaline pH is in the
most active stat. high storage stability and thermal stability of immobilized enzyme was
illustrated that immobilized enzyme can be used in biosensors. All obtained result in
this study were similar to other studies, which immobilized other enzymes on GO

nanosheets, such as Alkaline-protease, Cicer a-galagtosidase and Acid pectinase.





