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Phospholipase

Definition PPhospholipase includes Phospholipase As Phospholipase D, and Phospholipase B.
Phospholipase A is an enzyme obtained from an extract of pig pancreas tissues. However,
dilutant or stabilizer can be added for the purpose of activity adjustment and quality
preservation. Phospholipase D is obtained from the culture of Streptomyces griseus.
However, dilutant or stabilizer can be added for the purpose of activity adjustment and
quality preservation. Phospholipase B is an enzyme obtained from the culture of Aspergilius
niger.

Compositional Specifications of Phospholipase

Description Phospholipase is white ~dark brown powder, particle, paste or colorless = dark
brown liquid.

Identification When Phospholipase is proceeded as directed under Activity Test, it should
have the activity as Phospholipase.

Purity (1) Arsenic ! It should be no more than 4.0 ppm tested by Arsenic Limit Test.

(2) Lead : When 5.0 g of Phospholipase is tested by Atomic Absorption Spectrophotometry
or Inductively Coupled Plasma Emission Spectroscopy, its content should not be more than
5.0 ppm.

(3) Coliform Group : When Phospholipase proceed as directed under Microbiological
Methods for Coliform Group in General Testing Methods in  "Standards and Specifications
for Foods  , it should not contain more than 30 per 1 g of this product.

(4) Salmonella :© When Phospholipase proceed as directed under Microbiological Methods
for Salmonella in General Testing Methods in  "Standards and Specifications for Foods ) |
it should be negative (-).

(5) E. coli © When Phospholipase proceed as directed under Microbiological Methods for E.
coli in General Testing Methods in  "Standards and Specifications for Foods, , it should
be negative (-).

Activity Test (activity) Phospholipase A, is done by Method 1, and Phospholipase D is done
by Method 2. Phopholipase B is applied by Method 3.

Method 1

o Analysis Principle @ Activity test is based on hydrolysis of the substrate at 40T for 5
minutes and pH 8.0,

e Preparation of Test Solution : A suitable amount of sample is diluted with water so that
the solution contains 3—~5 IU per 0.5 mL.

° Test Procedure : 25 ml of substrate solution is added to a beaker, which is maintained in
a 40T water bath for 10 minutes to equilibrate. 0.5 mL of Test Solution is added to the 4
0T substrate solution. After exactly 5 minutes, 10 mL of modified alcohol is added and
stirred immediately to stop the reaction. It is then taken out of the water bath and titrated
with 002 N sodium hydroxide solution to pH 80. The consumed amount is S (mL).
Separately, 25 mL of substrate solution, 10 mL of modified alcohol, and 0.5 mL of Test



Solution is sequentially mixed. This solution is tested by the Test Procedure above and the
consumed amount of 0.02 N sodium hvdroxide solution is B (mL).
Activity of an enzyme(phospholipase Az) is calculated by the following equation.

The phospholipase Ay Activity (U/g)(S - B) N*10°*F
- 5 W

N : Normality of sodium hvdroxide solution

10* : Conversion factor from mmol to mmol for acid
W o Weight of sample(g)

5 © Reaction time(minutes)

I Dilution factor of test solution

Definition of Activity : 1 Phospholipase Az Unit(U) corresponds to an amount of enzyme
that frees lumol of acid (H+) from substrate per minute under the test conditions above.

Solutions

+0.016 M Sodium Deoxy Cholate Solution @ 6.7 g of sodium deoxy cholate (C24H39NaO4) is
dissolve in water (total volume = 1,000 mL).

°0.32M Calcium Chloride Solution : 4.7 g of calcium chloride (CaCl2 - 2H20) is dissolve in

water (total volume = 100 mL),

o Substrate Suspension : One egg volk is homogenized in 100 mL of water, which is filtered
through a twofold gauze. 5 mL of 032 M calcium chloride
solution is added to the filtrate.

o Substrate Solution : 100 mL of substrate suspension and 50 mL of 0.016 N sodium deoxy

cholate solution are mixed, where water is added to bring the total
volume to 250 mL. pH of the mixture is adjusted to 80 with 0.5 N
sodium hydroxide solution.

Method 2

> Analysis Principle : Activity test is based on hyvdrolysis of Lecithin at 37C, pH 5.5.

o Preparation of Test Solution © A suitable amount of sample is diluted with Tris-maleic acid
buffer so that the solution contains 0.1—~0.2 Units per 1 mL.

* Test Procedure : Weight accurately 0.1 ml of substrate solution, 0.1 mL of Tris-maleic acid
buffer, 0.05 mL of 0.1 M Calcium Chloride, 0.15 mL of 7.5% Triton X-100 solution, and mix
well. Equilibrate the mixture at 37C for 5 minutes. Add accurately 0.1 mlL of test solution
to this solution, and shake immediately. Set it aside at 37C for 10 minutes precisely, and
add 0.2 mL of Tris-EDTA solution accuratly. Mix this solution, and heat for 5 minutes in a
boiling water bath precisely. After cooling, add 4 ml. of colorizing solution accurately and
shake. It is set aside for 20 minutes at 37C. Absorption of the this solution is measured at
500 nm using water as a reference. Separately, absorption (Ap) is measured using water
instead of test solution under same procedure. Separately, absorption (A.) is measured using
0.1 mL of Choline Chloride standard solution instead of test solution by proceeding same



procedure.
Activity of an enzymel(phospholipase D) is calculated by the following equation.

the phospholipase D Activity (U/g)_A-As 143 1
- As-Ap 10 W

A Absorbance of enzyme test solution

Ap © Absorbance of enzyme blank test solutio

As @ Absorbance of Choline Chloride standard solution

1.43 = Content of Choline Chloride standard solution(mmol/L}
10 : Reaction time(minutes)

Definition of Activity - 1 Phospholipase D Unit(U) corresponds to an amount of enzyme
that 1pmol of Choline from substrate per minute under the test conditions above,

Solutions

o Standard  Solution - Dissolve 0.2 g of choline chloride exactly in water to make 1,000

mL{1.43mM).

o Substrate Solution : Dissolve 0.5 g of Lecithin(Epikuron 200 of Cargill Inc., or its equivalent)

in 95 mL of water. Set it aside for a day.

o Tris-maleic acid Buffer(pH 55)  Weight separately 112 g of Tristhydroxy

ethvDaminomethane and 1,16 g of Maleic acid, and
dissolve each samples in water to make 1,000 mL.
Measure 25 mL of the solution, and add 0.IN Sodium
Hydroxide solution to adjust pH 55. Add water to make
100 mL.
°(.IM Calcium Chloride Solution @ Weight 1.47 g of Calcium Chloride in water to make 100
mlL.
o Triton X-100 Solution : Weight 7.5 g of Triton- 100polvoxyethyvlene(10) octyl phenyl ether
in water to make 100 mL.
° TrissEDTA solution @ Dissolve 226 g of Ethylenediaminetetraacetic acid in Tris-Chloride
Buffer Solution(pH 8.0) to make 1,000 mL.

° Tris-Chloride Buffer Solution : Dissolve 12.1 g of Tris in water to make 100 ml, and add
32 ml. of 2M Hyvdrochloric acid and 800 ml. of water. If
necessary, adjust pH 80 by adding Sodium Hydroxide
solution or Hydrochloric acid, and make 1,000 mL with
water.



°0.IM Calcium Chloride Solution @ Weight 1.47 g of Calcium Chloride in water to make 100
mlL.
o Triton X-100 Solution : Weight 7.5 g of Triton- 100polvoxyethylene(10) octyl phenyl ether
in water to make 100 mL.,
* Tris— EDTA solution @ Dissolve 226 g of Ethylenediaminetetraacetic acid in Tris-Chloride
Buffer Solution(pH 8.0) to make 1,000 mL.

» Tris-Chloride Buffer Solution @ Dissolve 12,1 g of Tris in water to make 100 mlL, and add
32 mL of 2M Hydrochloric acid and 800 ml. of water. If
necessary, adjust pH 8.0 by adding Sodium Hydroxide
solution or Hydrochloric acid, and make 1,000 mlL with
water.

e Colorizing solution : Dissolve 3 Unit of choline oxidase, 6 Unit of peroxidase, 0.001 g of

phenol, 0.0006 g of 4-aminoantipvrine in 4 ml of HEPES Buffer
Solution(pH 7.4).
* HEPES Buffer Solution(pH 7.4) @ Weight 119 g of N-2-hydroxy -ethylpiperazine
- N'-2-ethanesulfonic acid and dissolve it in water to make 600
mL. Adjust pH 74 with 0.05 N Sodium Hyvdroxide solution, and

make 1,000 mL with water.

Method 3

* Analvsis Principle : This activity test is based on measurement of violet-colored product
that is obtained by acvlating non-esterified fatty acids, obtained by hvdrolysis of
lisophosphatidic choline at 55°C, pH 4.5, with coenzvme A and acyl coenzvme A svnthetase
and then activating by oxidase and peroxidase using spectroscopic method at 550nm.
Preparation of Test Solution : Phospholipase B is dissolved with distilled water so that the
solution contains 0.4-~0.9 Units per 1mL.

Test Procedure : Place 0.5mL of substrate solution into test tube for enzyme test and allow
to stand for 5 minutes at 55+0.1°C. Separately, 0.5mL of colorizing solution A is transferred
into test tube for colorizing solution and isothermalized at 37+0.1T. Pipette 50p] of test
solution into test tube for enzyvme test and react for 10 minutes. 50pl of reacting solution is

-]

o

transferred into test tube for colorizing solution isothermalized at 37C. After having a
reaction for 10 minutes, add ImL of colorizing solution B and react for 10 minutes. Then,
shake each test tube to mix well. Using distilled water as a reference, absorbance of each
solution is measured at 530nm. For substrate blank test, add 50unl of distilled water, instead
of test solution. Process in the same manner with enzvme test.

Preparation of calibration curve @ 1.0 pmol/mL oleic acid in NEFA C kit is diluted to each
concentration to 0.25, 05, 0.75, and 1.0 pmol/mL. These solutions is used as standard
solution. Transfer 50ul of each of the standard solution into 0.5mL of colorizing solution A
which is previously isothermalized at 37T, React for 10 minutes and add 1.0mL of
colorizing solution B. After having a reaction, shake each test tube to mix well. Using

°

distilled water as a reference, absorbance of each solution is measured at 550nm and
prepare calibration curve, The activity of the enzvme preparation is calculated by the
following equation.



The activity (Units/g) = —————
W xT

P ! Amount of fatty acid that is produced by enzyme reaction{pmole) =

Volume of enzyme reaction
solution((.55mL)

Volume of colorizing reaction
solution(0.05mL)

* Amount of the produced fatty acid’

W ! Amount of enzyme in enzyme lest solution =

Weight of the sample(g) )
% Amount of enzyme test solution(0.05mL)

Volume of diluted solution(mL)

« © The amount of the produced fatty acid is the value of the absorbance of the sample less
that of the blank test solution

T @ Reaction time(minutes)
Definition of Activity : 1 unit of phospholipase B is the amount of enzvme that decompose 1u

mole of fatty acids from the substrate per minute under the test condition as above.

Solutions

Substrate solution @ 0.05g of L-a-lysophosphatidyl choline(Sigma L-4129 or its equivalent) is
dissolved in 5mL of buffer solution and is diluted with water to make 10mL of substrate
solution.

0.05M Acetic acid buffer solution(pH 4.5) :© 6.ImL of 0.5M acetic acid and 3.9mL of 0.5M
sodium acetate(4.1g of sodium acetate anhvdrous is dissolved in water to 100mL) are mixed,
and adjusted to pH 45 by using 0.5M acetic acid. Then dilute the solution with water to
make volume of 100mL.

Colorizing solution A, B © Use the solution A and B in NEFA KkittWako chemical, Wako
Diagnostics).

Standard solution @ Use oleic acid standard solution in NEFA Kit,

Storage Standards of Phospholipase

Phospholipase should be stored in cold and dark container.



