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INULINASE ACTIVITY QUANTIFICATION
Aim:

To check the inulinase activity of the powder or liquid inulinase formulations.

Methods and Meterials:
The DNS method was used to determine the enzyme activity in the product, and

fructose was used as the substrate.

1. Preparation of the reagents
1.1. Liquid DNS (3,5-Dinitrosalicylic acid) agents preparation:
Solution A-- Dissolved 6.3 g DNS in the water at 45 °C. Add 262 mL 2M NaOH
solution, and stir till the solution becoming clear.
Solution B—Dissolved 182 g potassium sodium tartrate in 50 mL water.
Mix Solution A and Solution B together, and then add 5 g crystalline phenol and 5 g
NaHSOj; (no water) till them dissolved totally (yellow color).
The DNS work solution was kept at room temperature for about 7 days to make it
stable and then could be used for the following inulinase activity determination. The work

solution will be stable for half a year.

1.2. Standard fructose solution (1 mg/mL) preparation.
Dissolved 0.50 g fructose into the distilled water to make the volume to be 500 mL in

volumetric flask. The final concentration was 1 mg/mL.

1.3. Preparation 5% inulin solution.
1.3.1. HAc-NaAc (pH4.6, 0.1 M) buffer.
1) 2 M NaAc stock solution: Dissolved 272.16 g NaAc into distilled water and
make the final volume was 1000 mL.
2)2 M HAc stock solution: Dissolved 120.10 g into the distilled water and make

the final volume was 1000 mL.



3) Aliquot 24.5 mL 2M NaAc stock solution and 25.5 mL 2M HAc stock
solution, and then mix together. Add distilled water to make the final volume
as 1000 mL. The 0.1 M HAc-NaAc (pH 4.6) buffer was prepaed.

1.3.2. Add 5.00 g inulin into 0.1 M HAc-NaAc (pH4.6) buffer, and add the distilled

water to make the final volume as 100 mL.

2. Making the standard curve of fructose by DNS method.

Take 6 tubes (with 25 mL volume), and preparing the glucose solution as the below
list. And then make these tube went to the DNS reaction, and then the ODs,¢ of every tube
was recoded. The standard curve of glucose was depicted by using glucose amount as the
X-axis, and the ODs,( value as the Y-axis.

According to the OD520 value, the regression equation Y=aX+b was finally got.

Tube number 1 2 3 4 5 6
Fructose solution 0 0.4 0.8 1.2 1.6 2.0
(mL)
HAc-NaAc buffer 2 1.6 1.2 0.8 0.4 0
(mL)
DNS solution 2 2 2 2 2 2
(mL)

Put into the boiling water for exact 5 min, cooled with water, then add water into the tube

to make the final volume 25 mL

0OD520

3. Determination of the inulinase activity.
3.1. Sample preparations.
For the powder inulinase formulation, we recommended you dissolved 1 g powder into
100 mL into the 0.1 M HAc-NaAc buffer buffer, stir to make the powder solved.

For the liquid formulation, you can take 1 mL liquid into 0.1 M HAc-NaAc buffer.



3.2. The steps for inulinase activity checking was following:

Take 100 uL diluted inulinase solution and added into 900 uL 5% inulin solution,
mixed and incubated in 50 °C water bath for exact 5 min.

Take out the reaction mixture and immediately put into the boiling water for 5 min to
inactive the enzyme.

Aliquot 50 uL reaction mixture, and added into 2.0 mL DNS+1.95 mL 0.1 M
HAc-NaAc, mixed, and then put into the boiling water for exact 5 min to make the DNS
reacted with the reductive sugar. We can see that the color of the liquid becoming dark
brown.

Cool the tube with water, and then add the distilled water into the tube to make the
final volumn was 25 mL.

Then the OD value was determined at ODsyy nM.

Then refereed the standard fructose curve and the regressive equation, the amount of

the reducing sugar was calculated (A= mg/L).

3.3. The control experiment.

The inulinase supernatant was firstly put into the boiling water for 5 min to inactive
the inulinase.

Described as above, 100 uL inactive enzyme solution was put into 900 uL 5% inulin
solution, mixed and then put into 50 °C water bath to react for exact 5 min.

Take out the tube and then put into the boiling water for exact 5 min to inactive the
reaction again.

Aliquot out 50 uL reaction mixture, add 2.0 mL DNS+1.95 mL 0.1 M HAc-NaAc,
mix together, and then put into the boiling water for 5 min to make the reducing sugar
to react with DNS.

Cool the tube by the water to terminate the reaction, and then add distilled water into
the tube to make the final volume as 25 mL.

As a control, the solution was taken out as the blank for ODsy¢ determination.



Enzyme Unit defined:

One unit was defined as the amount of enzyme need to released one micro mole
reduced sugar from the inulin in one minute. The activity of our products was described as
the enzyme unite per gram powder or milliliter liquid.

The equation was listed as:

Ax1000 "
180 x 5

U=
U: inulinase activity;
A: The concentration of the fructose in the reaction mixture (mg/mL), This value comes
from the regression equation Y=aX+b, A=X;
180: Molecular weight of the fructose;
5: Reaction time (5 min in this test)

N: Total dilution fold.



