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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations, governmental
and non-governmental _in liaison with ISO_also take part in the work 1SQ collaborates closely with the
Intermational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The main task of technical committees is to prepare International Standards. Draft\International Standards
adopfed by the technical committees are circulated to the member bodies fer -woting. Publigation as an
International Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attenttion is drawn to the possibility that some of the elements of this document may be the sublect of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13082 IDF 218 was prepared by Technical Committee ISO/TC34, Food products, Subconjmittee SC 5,
Milk and milk products, and the International Dairy Federation<(IDF). It is being published jointly by ISO and
IDF.
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Foreword

IDF (the International Dairy Federation) is a non-profit organization representing the dairy sector worldwide.
IDF membership comprises National Committees in every member country as well as regional dairy
associations having signed a formal agreement on cooperation with IDF. All members of IDF have the right to
be represented on the IDF Standing Committees carrying out the technical work. IDF collaborates with ISO in

the development of standard methads of analysis and sampling for milk and milk products
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Introduction

Lipases (EC 3.1.1.3) are the group of esterases that hydrolyse emulsified triacylglycerolesters, which are the
main component of milk fat.

Commercial pregastric lipase and some rennet preparations (paste or liquid) contain lipases from calf, kid-
goat . . A ; ; .

e.g. in Romano, Provolone, and Asiago and in other similar cheese varieties and in enzyme-
prodcts as described in IDF Bulletin 294061, Lipase is not allowed in Feta, but it is often-used|in Feta-type
cheesge.

form the FCCIV method is not sufficiently developed. As such, it does not provide adequate detgils in several
critical areas, most notably in sample and substrate preparation. However, the FCCIV method|served as a
usefdl model for the development of this International Standard.

The lgnethod is based on the principle of the FCCIV method for forestomach lipase &ctivityl”], but|in its current
I
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Milk and milk products — Determination of the lipase activity of
pregastric lipase preparation

1 3

This
prepd

NOTH
a refe

2

Bcope

nternational Standard specifies a method for the determination of the lipase activity (It is int
ration of pregastric lipase and rennet paste, both of animal origin.

No reference method was used to check this method as no stable standard can’be found. On t
Fence method can be omitted as the substrate is reproducible and well defined.

Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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ILU
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NOTH
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NOTH
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Trigly
tribut
defin

national lipase unit

nt of lipase activity that releases butanoic acid;~also known as butyric acid, at a rate of 1
r specified conditions

1 Lipase activity is expressed either in.international lipase units (ILU) per gram of product or ILU
Ct.

2  The definition is based on the*direct consumption of titrant while not considering that a small m
tyric acid (4 %) is not dissociated-and thus cannot be titrated. As such, that creates a small error in the

Principle

ceride esters afe)hydrolysed by lipase. The free fatty acids (as butyric acid) released from
yrin are titratéd-in a pH-stat with sodium hydroxide. The amount of sodium hydroxide consu
bd period/is Used to calculate the activity in ILU per millilitre or ILU per gram.

Due

to the non-existence of a reference standard, it is recommended that a control (knowr

ended for the

he other hand,

125 umol/min

per millilitre of

plar fraction of
definition.

he substrate
med within a

) sample be

inclu?ed in the test.

4 Reagents

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and distilled
water or demineralized water or water of equivalent purity.

The brand of chemicals can affect the result. Therefore, before using a brand other than the one mentioned,
verify whether it gives the same result.
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41
4.2
4.3 Lecith

4.4

Tributyrin (glycerintributyrate or glyceryl tributyrate), e.g. Merck No. 1.01958.0100") or similar.

Sodium caseinate, e.g. Sigma C8654") or similar.

in, from soya bean, e.g. BDH Prod. 29863") or similar.

No. 7174.1000"), or similar.

4.5

4.6 Sodiuj
follows.

Using a pipe
Dilute with w|

The 0,025 m
by use of a (
from the sup

When chang
new titrant, €

For samples
solution. As
Prepare the
If using the O

4.7
Use magnet
2 days of mi

liquid paraffin.

When stored

4.8 Contrq
Collect the rd

The control s

When carryir
the first sam
control samp

NOTE It

Lecithin solution, with a mass per volume fraction-aof 10 %. Weigh 10,0 g of lecithin in a suitable &

Soda lime granules [Carbosorb')], e.g, BDH no 331104 ") or similar.

te (5.1), add 25,00 ml of 1 mol/I sodium hydroxide with an accurately known titre into a cont
Ater to 1 000 ml.

pl/l NaOH solution can be kept in a closed container, protected against carbon dioxide in t
LO,, trap with soda lime (4.5) at room temperature for at least 1 month. If necessary, seek g
plier of the equipment or reagent. Change the soda lime at least once a-year.
.g. using a control sample.

with low activity and manual titrations, use a 0,010 mol/l:NaOH instead of a 0,025 mol/l N
such, the 0,010 mol/l NaOH solution gives a higher and more useful consumption of t

D,010 mol/l NaOH solution freshly before use (unless-the titre has been checked) as it is uns
,010 mol/l NaOH solution, correct the calculation according to the formulae in 8.1.

c stirring to dissolve it in approx. 95 mk.6p liquid paraffin, which may take between 1 day
xing. When the lecithin is completely dissolved, make it up to a total volume of 100 ml wit

in a refrigerator, the lecithin solution is stable for 1 year.

sults and use them forthe evaluation of the variation of the test.

ample can be thellast sample analysed or another well-known sample.

g out the methaod for the very first time, use a control sample obtained from another laborat
ple analysed being kept as control sample for the next series of analyses. If needed, stor

le(s) in<a-freezer.

can-be difficult to get a suitable control sample for rennet paste.

Liquid paraffin. Use paraffin which is highly liquid (or similar light mineral oil), e.g. Merck

ed as

hiner.

e air
dvice

ng the sodium hydroxide batch, check the actual stability of the, titre by comparing the olg and

laOH
trant.
able.

ottle.
and
h the

bl sample. Include a controt’'sample of known activity in each series of test for lipase sanples.

bry or
e the

5 Apparatus

Usual laboratory equipment and, in particular, the following.

The laboratory equipment can be substituted by other equipment verified as giving similar results.

5.1

1)

document and

does not constitute an endorsement by ISO of this product.

Micropipette or any other pipette, of capacities 1 ml and 10 ml with a repeatability of 0,5 % or higher.

Example of a suitable product available commercially. This information is given for the benefit of users of this

© 1SO and IDF 2011 — All rights reserved
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One-mark volumetric flasks, of required capabilities, ISO 10423 class A.

5.3 Water bath, capable of circulating the water externally and of maintaining a constant temperature in the
reaction vessel of 42 °C + 0,5 °C.

5.4

5.5

Blender, Warren?), Ultraturax!) or any equivalent apparatus.

pH stated equipment, including the following components:

a) athermostated reaction vessel capable of stirring effectively, e.g. mechanical or magnetic stirring;

b) 3
C) 4

A Mg
canr

For cl

5.6
Sewd

6

A rej
chan

Samj
is giv

Test
store

7 1

71

Dispée
(4.3)
itatr

'uwcttt: fUI tltl dtiUI I,
recorder, printer or computer.

trohm 718 Stat Titrino") is suitable for the purpose. A manual titration set-up may, dlso be
educe the precision of the method.

pntrol purposes, therefore, mention the equipment used in the test report(

Stomacher and stomacher bags, for dissolving rennet paste,le.g. standard bags B]
rd") or equivalent.

sampling

bresentative sample should have been sent to the.laboratory. It should not have been
jed during transport or storage.

ling is not part of the method specified in this' International Standard. A recommended sam
en in 1SO 707 IDF 50021

samples may be stored at a temperature of 5 °C or lower for 2 months. In case of a long st

the test samples frozen, e.g. at -=18°C, as that will significantly improve the stability of the i

Procedure

Substrate

brse 600 mg-0f sodium caseinate (4.2) in 95 g water in the blender vessel. Add 0,5 ml leg
and 1,0 mltributyrin (4.1). Blend for 60 s at low speed. Pour the substrate into a flask or bea
bom temperature on a magnetic stirrer using slow speed.

Ised but that

A 6041 from

damaged or

pling method

brage period,
pase powder.

ithin solution
ker and keep

Use qhe substrate within 4 h.

7.2

7.21

Preparation of lipase test solution

Liquid lipase sample

Accurately pipette the required amount of the liquid lipase sample or control into a 100 ml one-mark volumetric
flask (5.2) to obtain a 100 ml lipase solution with a concentration of (4 = 1) ILU/ml. Make up to the mark with

water.
NOTE Volumetric flasks of different capacities can be used or the sample can be analysed undiluted if the lipase
activity is 5 ILU or below.
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7.2.2 Powder lipase sample

Lipase powder may be inhomogeneous. Therefore, mix the powder gently in order to take a representative
sample. Weigh the required amount of each powder lipase sample or control into a beaker to obtain a 100 mi
lipase solution with a concentration of (4 + 1) ILU/ml.

Dissolve or suspend the lipase test sample or the control sample in approximately 90 ml water with constant
and efficient stirring. Check the pH and adjust, if needed, to 8,50 + 0,1 at suitable intervals with a sodium
hydroxide solution of appropriate concentration, i.e. 0,1 mol/l NaOH solution. After a total dissolution time of
20 min, transfer the content to a 100 ml one-mark volumetric flask (5.2). Make up to the mark with water.

Transfer the

after preparation of the lipase sample. No

possible, but/ no later than 2 h or d (= total'vglume
in millilitres per gram or millilitres per millilitre sample).

Lipase powdgr often has a poor solubility, which varies with pH. The high pH facilitates the dissolution and it is
critical for the reproducibility that the same pH is always used during dissolving of lipase powder.

NOTE Valumetric flasks of different capacities can be used, if necessary.

7.3 Renne¢t paste samples

Mix the rennget paste to obtain a homogeneous paste. Dissolve 15 g + 1 g.ef rennet paste in a stomacher bag
(5.6) in 40 ml of water. Adjust the pH of the solution obtained to 8,5 £ 051 using a 0,1 mol/l NaOH solption.
Using a stomacher (5.6), homogenize the solution at a recommended.speed of 230 r/min for 60 s. Readjlst its

pH to 8,5 an
preparation.

Alternatively,
60 s.

Record the
significant di

Set the diluti
the paste) di

Typical renn

solution, an4g
report that th

7.4 Testq

d analyse the rennet paste sample obtained as soon-as possible but not later than 2 h afTer its

the paste dissolution in the plastic bag can also be done manually in the stomacher bag ¢
exact amount of sample taken andthe total amount of diluted sample, in grams, to
its.

bn factor d (8.1) of the rennet paste to: the total mass of the diluted sample (including the ma
ided by the mass of paste.

bt paste has a low activity. If the required activity of (4 + 1) ILU/mI cannot be reached in th

lyse the rennet paste)test solution without further dilution. In that case mention also in thg
e activity of the test)solution was below the required activity range.

rocedure

uring

three

ss of

b test
b test

7.4.1 Preparation-of equipment

mn
L]

7411

Z 41 2%
B Y

O
o

Z 417
L i

7.4.1.2 Preheat the water bath (5.3) in order to obtain a temperature of 42,0 °C throughout in the reaction
vessel. If needed, adjust the water bath temperature slightly so as to obtain a temperature of 42,0 °C + 0,5 °C
in the reaction vessel.

7413 Fill the burette (5.5) with sodium hydroxide (4.6).

7414 Calibrate the pH electrode.

7.41.5 Set the titration pH to 6,20 or select the user-defined lipase titration program.

7.4.1.6 Place the reaction vessel on the titrator and start the stirrer.

4 © 1SO and IDF 2011 — All rights reserved
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7 Mount the pH electrode and thermometer, ready for the analysis

IMPORTANT — Effective stirring allows the reaction to proceed optimally.

7.4.2
Start
a)

b)

Test

the test as follows.

Using a pipette (5.1), add 10 ml of substrate (7.1) to the reaction vessel.

Using a pipette (5.1), add 1 ml of lipase test solution (7.2) or rennet paste test solution (7.3) to the

c)

If the
manu
4 min

The 1
insuff
surfa
cons
com

Norm
so lo
wate

was Ibelow the normal value permitted for the:method.

Perfg
posit
due t

Ifar
sam

NOTH

NOTH
consu

NOTH

ubstrate.

btart the titration and run it for 15 min. The first 5 min is used to adjust pH to 6;,20)anq
ydroxide consumption is not used for the calculation. Make sure that the pH reaches.a stab
,20 during the first 4 min of titration. Record the sodium hydroxide consumptiomduring th
cin 8.1).

al addition of drops of hydrochloric acid (HCI) of 0,1 mol/l or 1 mol/I*to-obtain a pH of 6,2
of titration. Repeat the test if needed.

ate of sodium hydroxide consumption shall be linear. If the cohsumption is not linear, this co
icient stirring, which is critical. Ensure effective stirring _by<observing that there is move

Imption of sodium hydroxide solution for two consecutive periods of 5 min, instead of leas
are the consumption during each period to demonstfate linearity.

ally, it is not necessary to determine the blank¥alue. However, if the lipase activity in the t
v that the stipulated activity level of (4 £ 1) IEU cannot be achieved, then analyse the blank
sample which should then be subtracted.\Record this action in the test report indicating th
rm the determination of the blank-before analysing the samples. If the last sample being

b contamination of the substrate with traces of lipase.

paction vessel of 10 ml is'not available, the analysis can be done on a larger scale, e.g. by
le to 20 ml substratésIn that case, the result obtained should be divided by two.
1 The consumption of 0,025 mol/l sodium hydroxide (c in 8.1) is typically between 1,5 ml and 2,5 n

2 Thel limit of quantification is typically 0,04 ILU/ml corresponding to a 0,025 mol/l sodi
mption ©f-0,020 ml.

the sodium
e level of pH
b last 10 min

pH does not reach a stable level of 6,2 during the first 2 min of titration,-then adjust the pH as needed by

D + 0,02 after

uld be due to
ment on the

ce of the liquid in the reaction vessel. Check the linearity of the titration curve, e.g. by fecording the

10 min, and

bst sample is
value of the
bt the activity

analysed is

ve, measure a second blank _value as a final test for getting assurance that the positive re¢sult was not

adding 2 ml

l.

um hydroxide

the pH is fully

Preferably, the pH should already be stable during the test after 4 min in order to be sure that

£ 6 20 wha aotiial Hit t3 forte ~ft Ay
O

stable

nt o
yZ o e tCattuartttator-startoarntCr—o Tt

8 Calculation and expression of results

8.1

Calculation

Calculate the lipase activity of the test sample, a;, in international lipase units (ILU) per gram or in ILU per
millilitre, by using the equation:

Vefid
at = —f1
112
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where
vV is the volume, in millilitres, of the consumption of sodium hydroxide solution (7.4.2) consumed;
¢ is the concentration, in moles per litre, of the titrant sodium hydroxide titrant;
f1 is afactor, to convert milligrams of butyric acid to micrograms;
f> is afactor to convert the activity per 1,25 ymol/min according to definition;
d is the dilution factor for the sample;

t istHe time, in minutes, for which the sodium hydroxide consumption is noted.
The equatior) can be simplified by introducing the known values as follows for: ¢ = 0,025; f; = 1-000; 1, =|1,25;
t=10, giving

a;=Vxp,00xd

8.2 Expression of results

Express the

results to three significant figures.

9 Precisjon

9.1 Interlaboratory test

The values for repeatability and reproducibility derived~from this interlaboratory test were determingd in
accordance With 1SO 5725-114] and 1SO 5725-205. Détails of the interlaboratory test on the precision ¢f the

method are {

The values &
and matrices

If, in the lon
improvement

9.2 Repeatability

The coefficig
independent
conditions o
greater than

hown in Annex A.

re expressed for the 95 % probability level and may not be applicable to concentration r3
other than those given.

g run, significantly less'than 95 % of the cases are within the values given in 9.2 ang
in execution of the méthod is recommended.

ent of variation of repeatability, C),,, as a percentage, which expresses the variabil
analyticalvresults obtained by the same operator, using the same apparatus under the

0.9 % relative to the arithmetic mean of the test results.

nges

9.3,

ty of
same

 the \same test sample and in a short interval of time, will in not more than 5 % of casg¢s be

If two determinations are obtained under these conditions, the absolute difference, r

between the

rel’
two results should not exceed 27,7 % relative to the arithmetic mean of the test results.

9.3 Reproducibility

as a percentage,

The coefficient of variation of reproducibility, C) z, as a percentage, which expresses the variability of
independent analytical results by operators in different laboratories, using different apparatus under different
conditions for the analysis on the same test sample, will in not more than 5 % of cases be greater than 24,5 %
relative to the arithmetic mean of the test results.

If two determinations are obtained under these conditions, the absolute difference, R, as a percentage,
between the two results should not exceed 68,7 % relative to the arithmetic mean of the test results.
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