
Main Materials and chemicals

Paper: regular weighing paper, normal filter paper, Cellulose Acetate membrane filter are
used to be the base where enzymes are immobilized. 1-Ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide (NHS)

Process

Resolve 1g of EDC and 0.6g of NHS in 50mL 50mmol/L sodium dihydrogen phosphate
anhydrous solution. The pH is about 5, considering the optimal pH of our enzyme and the
coffee is usually acidic.
Disperse 5 pieces of every kind of paper in petri dishes respectively containing the solution
above. Wait for 4 hours. Many bubbles are seen to appear on the paper during the process.
Then the papers are activated.
Rinse the activated paper with water. Regular weighing paper and Cellulose Acetate
membrane filter paper are cut into small squares with a size of 1cm by 1cm and immersed in
solutions with different amounts of enzymes. Different concentrations of enzymes are used
in the immobilization process. By concentrations with big difference, we want to know the
best choice of enzyme concentration for immobilization. 0.5mL centrifugal tubes are used in
this process. Several pieces of paper of the same kind are put into one centrifugal tube. In
total, 300U, 100U, 20U and 0U of enzyme are put into the tube. For comparison, activated
regular weighing paper, activated cellulose acetate membrane filter paper and inactivated
(i.e. not activated by EDC and NHS) cellulose acetate membrane filter paper are inserted into
the centrifugal tubes. Then the tubes are filled up with different concentration of enzymes
solution respectively. Thus 9 groups of tubes are used for one kind of
enzyme(300U,100U,20U and 3 kinds of paper).
Wait for another 4 hours. Enzymes are expected to be linked on the carboxyl group of the
paper if the paper have enough carboxyl group to be linked with. The solutions are stored at
4 ℃.
Put the normal filter paper in the coenzyme solution. And the coenzymes are expected to be
absorbed into the paper when the paper is put out of the solution and dried naturally in 4℃.

Evaluation of immobilization

Activity of enzymes can be tested to determine the result of immobilization. The pH, time,
temperature, linker, paper all are the causes. By comparing the 0U and other groups, we can
find whether the paper immobilization works for a certain kind of enzyme. By comparing
activated and inactivated paper, we can get the effect of linkers. By comparing different
paper, we can be able to choose the optimal one.
Glucose Oxidase, as we used for a test, has mature evaluating test box. But our Cdh and
CkTcs do not have mini-test box to use. Thus, the primitive methods of determine enzyme



activity should be adopted.
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