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Forewor
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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 1SO 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
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Foreword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National Committee in
every member country. Every National Committee has the right to be represented on the IDF Standing Committees
carrying out the technical work. IDF collaborates with ISO and AOAC International in the development of standard

methods efanakysis-and-sampling-formitk-and-milkproddsts-

Draft Intefnational Standards adopted by the Action Teams and Standing Committees are circulated-to

Committe|
Committe|

ISO 5765

es for voting. Publication as an International Standard requires approval by at least 50,% of
bs casting a vote.

1| IDF 79-1 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittg

and milk products, and the International Dairy Federation (IDF), in collaboration with . A©AC Internation

published

ISO 5765
cheese —

—  Part
—  Part

All work
Standing

jointly by ISO and IDF and separately by AOAC International.

IDF 79 consists of the following parts, under the general title Driedmilk, dried ice-mixes an
Determination of lactose content:

|- Enzymatic method utilizing the glucose moiety of the lactose
P: Enzymatic method utilizing the galactose moiety of-the lactose

wvas carried out by the Joint ISO/IDF/AOAC ,Action Team Lactose and lactate determin
Committee on Main components of milk, underthe aegis of its project leader, Mr J. Labrijn (N

the National
DF National

e SC 5, Milk
al. It is being

d processed

ation, of the

).

© ISO 2002

— All rights reserved


https://standardsiso.com/api/?name=11a458ff96345e1b2ed8d2812b15ef36

ISO 5765-1:2002(E)
IDF 79-1:2002(E)

Introduction

This part of ISO 5765/ IDF 79 describes the enzymatic method for the determination of lactose utilizing the glucose
moiety of the lactose. It is complementary to 1SO 5765-2|IDF 79-2 which utilizes the galactose moiety of the

lactose.

The choice of whether to use the method described in part 1 or part 2 of ISO 5765|IDF 79 depends on the amount

of glucose ;

higher than| its lactose content, it is recommended to use the method described in ISO 5765-2
Conversely, [for a sample with a considerably higher galactose content than its lactose content, it.is_reco
to use the miethod described in this part of ISO 5765/ IDF 79.

For sampleq with a low content of both glucose and galactose, either method may be used\without prefe
samples with a high content of both glucose and galactose, the accuracy of the-lactose determ
considerably reduced for both methods.

In heat-treated milk and milk products, a proportion of lactose may have beenkconverted to lactulose.
cannot be d¢termined by applying the method described in this part of ISO 5765/IDF 79. If, however, the
ISO 5765-2|IDF 79-2 is applied, the lactulose will partially be determined &sylactose. Moreover, in intens
treated milk [(e.g. sterilized milk) or milk products, a proportion of the lactos€ may be bound to protein be
Maillard reagtion. In such cases the bound lactose cannot be determiined by the method described eith
ISO 5765/ IQF 79.

Only when the good laboratory practice (GLP) rules for enzymatic analyses have been applied strictly, W
results be oltained. The GLP rules are stated in annex A.
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Dried milk, dried ice-mixes and processed cheese —
Determination of lactose content —

Part 1:

Enzyn

1 Scope

This part [of ISO 5765|IDF 79 specifies an enzymatic method for the determination of the lactose g
types of dried milk, of ice-mixes in dry form in the presence of other carbohydrates and reducing sub
of procesged cheese.

2 Term and definition

For the pyrposes of this part of ISO 5765] IDF 79, the following term and definition applies.

2.1

lactose cpntent

mass fraction of substances determined by the procedure specified in this part of ISO 5765/ IDF 79

i hod-titizina-the-at tetv-of thetact

e

ontent of all
stances, and

stances:

present and

NOTE The lactose content is expressed as a-percentage by mass.
3 Pringciple
3.1 A splution or suspensiop. 6f the test portion is deproteinated to obtain a pure extract.
3.2 Thgq purified extractof-the test portion is reacted with the following enzymes and biochemical sub
a) pB-galpctosidase, t07split the lactose into glucose and galactose;
b) hexokinaséyand adenosine triphosphate (ATP), to phosphorylate the glucose (both that originally
that liberated by the B-galactosidase) to glucose 6-phosphate (G6P);
c) glucose 6-phosphate dehydrogenase (G6P-DH) in the presence of nicotinamide adenine dinucleotide

phosphate (NADP?), to catalyse the oxidation of G6P to 6-phosphogluconate, the NADP* being reduced to
NADPH.

3.3 The amount of NADPH is determined from the absorbance of the test solution at 340 nm.

3.4 The lactose content is calculated, which is proportional to the amount of NADPH if a correction is made for
the glucose present in the test sample at the start of the analysis.

© 1SO 2002 - All rights reserved
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4 Reagents

Use only reagents of recognized analytical grade unless otherwise specified. The water used for the preparation of
the enzyme solutions shall be of at least doubly glass-distilled purity. The water used for other purposes shall be
glass-distilled or of at least equivalent purity.

Take note of the production and expiry dates of the reagents given by the manufacturer.

If an enzyme suspension is applied with other than the prescribed activity, the volume of the suspension as stated
in the pipetting scheme (7.6.1) should be increased or decreased proportionally.

NOTE The reagents described in 4.3 and in 4.5 to 4.7 inclusive may be obtained commercially as a test combination, for
example, Boghringer test kit.!)

4.1 Potassium hexacyanoferrate(ll) solution, K4;[Fe(CN)g]

Dissolve 3,6|g of potassium hexacyanoferrate(ll) trihydrate in water. Dilute with water to 100"mI and mix.
4.2 Zinc gulfate solution, ZnSOy4

Dissolve 7,2|g of zinc sulfate heptahydrate in water. Dilute with water to 100 ml and mix.

4.3 Sodium hydroxide solution, ¢(NaOH) = 0,1 mol/l

Dissolve 4,0|g of sodium hydroxide in water. Dilute with water to 1 00Q)mI and mix.

4.4 Citratp buffer solution, pH 6,6 + 0,1

Dissolve 2,8|g of trisodium citrate dihydrate (CgH507Na3-2H50), 0,042 g of citric acid monohydrate (CgHgO7-H50),
and 0,625 g|of magnesium sulfate heptahydrate (MgS@z-7H,0) in about 40 ml of water.

Adjust the pH to 6,6 £ 0,1 at 20 °C with sulfuriciaeid (2 mol/l) or sodium hydroxide solution (0,1 mol/l). Dilute with
water to 50 ml and mix.

This solutior] may be kept for 3 months jf-stored in a refrigerator set at between 0 °C and 5 °C.
4.5 TrietHanolamine (TEA) buffer solution, pH 7,6 + 0,1

Dissolve 14]0 g of triethanolamine hydrochloride (CgH15NO4-HCI) and 0,25 g of magnesium sulfate heptahydrate
(MgS0,4-7H4O) in about 80'ml of water. Adjust the pH to 7,6 + 0,1 at 20 °C with about 5 ml of sodium [hydroxide

solution (5 mol/l). Diluteswith water to 100 ml and mix.

This solutior] may bekept for 8 weeks if stored in a refrigerator set at between 0 °C and 5 °C.

4.6 NADR*YATP/TEA buffer solution

Dissolve 65 mg of nicotinamide adenine dinucleotide phosphate disodium salt [C,4Hy6N7047P3Nay, (98 to 99) %
purity] and 170 mg of adenosine 5'-triphosphate disodium salt [C4oH14N5043P3Nay, (99 to 100) % purity] in 30 ml
of triethanolamine buffer solution (4.6).

This solution may be kept for 2 weeks if stored in a refrigerator set at between 0 °C and 5 °C.

1) Boehringer test kit is an example of a suitable product available commercially. This information is given for the convenience
of users of this part of ISO 5765 | IDF 79 and does not constitute an endorsement by ISO or IDF of this product.

2 © ISO 2002 - All rights reserved
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4.7 B-Galactosidase suspension (from Escherichia coli), suspension in 3,2 mol/l ammonium sulfate solution, of
pH approximately 6.

The activity of the suspension of B-galactosidase (EC 3.2.1.23)[3] shall be at least 60 units/ml (lactose as substrate
at 25 °C). The suspension may be kept for about 12 months if stored in a refrigerator set at between 0 °C and 5 °C.
When using the suspension, the vessel containing the suspension shall be kept immersed in crushed ice.

NOTE A B-galactosidase suspension which contains not more than 0,001 % each of B-fructosidase, a-galactosidase,
glucose dehydrogenase, a-glucosidase and NADH-oxidase, calculated in terms of the specific activity of B-galactosidase, has
been found to be suitable.

4.8 HK|G6P-DH suspension (from yeast), suspension in 3,2 mol/l ammonium sulfate so6lution, of pH
approximately 6.

The activity of the suspension of hexokinase (EC 2.7.1.1)[5] shall be at least 280 units/ml at 25.°C. That of glucose-
6-phosphate dehydrogenase (EC 1.1.1.49)[5] shall be at least 140 units/ml at 25 °C.

The suspgnsion may be kept for at least 1 year if stored in a refrigerator set at between 0 °C and 5 °C{When using
the suspension, the vessel containing the suspension shall be kept immersed in crushed ice.

NOTE An HK/G6P-DH suspension which contains not more than 0,01 % each of-6-phosphogluconate dehydrogenase and
phosphoglticomutase, not more than 0,002 % of phosphogluco-isomerase and nét more than 0,02 % of glutathion reductase,
calculated |n terms of the specific activity of HK/G6P-DH, has been found to be suitable.

4.9 Lagtose standard solution, ¢(C45,H,,044-H,0) = 0,8 mg/ml.
Before usk, dry the lactose monohydrate to a constant mass in.adrying oven (5.13) set at 87 °C.
Dissolve 400 mg of dried lactose monohydrate in water. Dilute with water to 500 ml and mix. The sollition may be

kept for 4 days, if stored in a refrigerator set at between 0 °C and 5 °C. Warm the solution to abouit 20 °C just
before use.

5 Appparatus

Usual labpratory equipment and, in particular, the following.

5.1 Analytical balance, capable-of weighing to the nearest 1 mg with a readability to 0,1 mg.
5.2 Glass beakers, of capacities 50 ml and 250 ml.

5.3 Graduated pipettes, capable of delivering 5 ml and 10 ml, graduated in 0,1 ml divisions.
5.4 Pipettes, capable of delivering 10 ml, 5 ml, 1 ml, 0,2 ml and 0,05 ml.

5.5 One-mark volumetric flasks, of capacity 100 ml.

5.6 Filter paper, medium grade, of diameter about 15 cm.

5.7 Filter funnels, of diameter about 7 cm.

5.8 Spectrometer, suitable for measuring at 340 nm, equipped with cells of optical path length 1 cm.
5.9 Plastic paddles, suitable for mixing the sample/enzyme mixture in the spectrometer cells.

5.10 Glass rods, of diameter approximately 6 mm and length 150 mm, for macerating the sample.

5.11 Water bath, capable of being maintained at between 20 °C and 25 °C, with a rack suitable for holding the
spectrometer cells (5.8) (optional; see 7.6).

NOTE Incubation of the cells in the water bath is only necessary if the room temperature is below 20 °C.

© 1SO 2002 - All rights reserved 3
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5.12 Blending apparatus, suitable for preparing suspensions of test portions of processed cheese (e.g. Ultra

Turraxz)).

5.13 Drying oven, thermostatically controlled, capable of maintaining a temperature of 87 °C = 2 °C.

5.14 Grinding or grating device, capable of grinding or grating cheese and of being easily cleaned.

method is

maged or

1.7) or the

nd/or the
j.

vo 100 ml

uation (3)

6 Sampling
Sampling is
given in ISO|707.
It is important that the laboratory receive a sample which is truly representative and has not been da
changed duting transport or storage.
7 Procegdure
7.1 Test to check the procedure
7.1.1  Cary out the following test to check the recovery of lactose if one 6r'more of the following conditipns apply:
a) if usingla new batch of the NADP'/ATP/TEA buffer solution (4.6);.the B-galactosidase suspension (4
HK/G6P-DH|suspension (4.8);
b) if the NADP'/ATP/TEA buffer solution (4.6) and/or _the B-galactosidase suspension (4.7) a
HK/G6P-DH|suspension (4.8) have been stored in a refrigerator for more than 2 weeks without being use
c) if restarfing the analytical work after a period of analytical inactivity;
d) if circumstances justify carrying out such a test:
7.1.2 Pipdite 5,0 ml and 10,0 ml respectively of the lactose standard solution (4.9) in each of ty
volumetric flasks (5.5). Add about 50 mlof'water to each flask. Proceed as specified in 7.5 and 7.6.
7.1.3 Calqulate the lactose monohydrate content of the lactose standard solution (4.9) according to eq
(see 8.1), but using the following-values:

V3 is the volume of the lactose standard solution (4.9), V3 = 500 ml;

V4 is the volumg of the lactose standard solution used (7.1.2), V4 =5 ml and 10 ml respectively;

Vs is thetotal volume of the diluted lactose standard solution (7.1.2), V5 = 100 ml.

7.1.4 Taking into account the purity of the lactose monohydrate, the recovery obtained for both dilutions (7.1.2)

shall be with

in the range 100 % £ 2 %.

If the recovery is not within this range, check the reagents, the operating technique, the accuracy of the pipettes
and the condition of the spectrometer. Take any action required to obtain appropriate results. Repeat the test to

check the pr

ocedure until satisfactory test results are obtained.

2) Ultra Turrax is an example of a suitable product available commercially. This information is given for the convenience of
users of this part of ISO 5765|IDF 79 and does not constitute an endorsement by ISO or IDF of this product.

© ISO 2002 - All rights reserved
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7.2 Preparation of test sample

7.21

Dried milk and dried ice-mixes

Transfer the test sample to a container, provided with an airtight lid, of capacity about twice the volume of the
sample. Close the container immediately. Mix the sample thoroughly by repeatedly shaking and inverting the

container.

7.2.2 Processed cheese

Remove tlwe rind, smear or mouldy layer of the cheese so as to provide a representative test samplé)g

as itis us
the groun
sample c3

If delay is
the volum
preservat

As soon 4
test samp
mixture w|

Lally consumed. Grind or grate the test sample using an appropriate grinding or gratingcdevic
(d or grated mass quickly and, if possible, grind or grate a second time. Again mix tharough
nnot be ground or grated, mix it thoroughly by intensive stirring and kneading.

unavoidable, transfer the test sample to a container, provided with an airtight\lid, of capacity
e of the sample to await analyses. Close the container immediately. Take_ all'precautions to e
on of the test sample and to prevent condensation of moisture on the inside surface of the co|

s possible after grinding, grating, or stirring and kneading, or after the forced delay, transfer

th the blending apparatus (5.12).

7.3 Test portion

Weigh, to
a beaker
50 °C, us|
quantitati
Consider
— the teg

— the co

— the ab

the nearest 1 mg, 1 g or more (see below) of the tést sample (7.2.1) or test sample suspens
(5.2). Dissolve or suspend the test portion in at'least 20 ml of water preheated to betweg)
ng a glass rod (5.10) or blending apparatus<(5.12) respectively. Transfer the contents o
ely to a 100 ml volumetric flask (5.5). Dilute,with water to approximately 60 ml and mix.

he following facts when determining-the'mass of the test portion to be taken:

t portion should be representative.of the complete test sample;

ntent of lactose in the spectrometer cell should preferably be between 5 ug and 100 ug;

sorbance (45) of thessolution in the spectrometer cell, for glucose in the test sample (see 8.

betweg¢n 0,1 and 0,4;

— if the 1
that c4
on the

nass fraction_of lactose in the sample is less than 0,2 %, more than 1 g of test portion will bg
se, the volume of fat, protein and other substances precipitated in 7.5.1 can have a signific
volume:of the solution (see V3 in 8.1).

f the cheese
e (5.14). Mix
y. If the test

about twice
nsure proper
htainer.

the obtained

le to a 250 ml glass beaker (5.2). Add the same amount of watér and form a thorough suspg¢nsion of the

on (7.2.2) in
n 40 °C and
f the beaker

), should lie

required. In
hnt influence

7.4 Reagent blank test

Carry out a blank test in duplicate. Proceed as specified in 7.5 and 7.6 using all the reagents but omitting the test

portion.

7.5 Deproteination

7.51

— 5,0 ml of potassium hexacyanoferrate(ll) solution (4.1),

— 5,0 ml of zinc sulfate solution (4.2), and

© ISO 2002
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— 10,0 ml of sodium hydroxide solution (4.3), while swirling thoroughly after each addition.

Dilute with water to 100 ml mark and mix thoroughly.

Allow the obtained mixture to stand for 30 min. Do not remix the contents of the flask prior to filtration.

7.5.2 Filte

r the supernatant liquid through a filter paper (5.6), discarding the first fraction of the filtrate.

7.6 Determination

7.6.1 Schemeforprocedure

Carry out the¢ determination according to the scheme in Table 1, taking care to bring the citrate buffersolu

the NADP*/;

Table 1 — Determination scheme

tion (4.4),
ATP/TEA buffer solution (4.6) and the water to room temperature (20 °C to 25 °C) just before se.

Sample or standard Reagent blank test for
test for
lactose and lactose and
glucose I glugose

glucose glucose
Pipette info the spectrometer cells:

0,20 ml 0,20 ml 0,20 ml 0,2
Citrate buffer solution (4.4)
B-Galactgsidase suspension (4.7) 0,05 ml — 0,05 ml -+
Water — 0,05 ml — 0,0% ml
Sample of standard filtrate (7.5.2) 1500 ml 1,00 ml — -+
Reagent blank filtrate (7.5.2) — — 1,00 mi 1,0
Mix the cpntents of the spectrometric cells, using-thé plastic paddles (5.9), and incubate for 15 min at a temperature

above 20|°C, using the water bath (5.11) if necessary.

Then add|the following to the spectrometer ¢ells using a pipette (5.4):

NADP*/A[TP/TEA buffer solution (4.6) 1,00 mi 1,00 mi 1,00 mi 1,0

Water 1,00 ml 1,00 ml 1,00 ml 1,0]:

Mix the contents of the spectrometric cells; 2 min after mixing, measure the absorbance, 4, of the solution in each cell
against aif at a wavelength-of 340 nm.

Then add|the following.todthie spectrometer cells using a pipette (5.4):

HK/G6P-IDH suspedision (4.8) | oosm | oosm | o00sm | 00

Mix the cpntents/of the spectrometric cells and incubate for 15 min at a temperature above 20 °C, using the water bath
(5.11) if npcessary. Measure the absorbance, 445, of the solution in each cell against air.

successiv

After a further 5 min, measure the absorbance of each of the solutions again. If the reaction has not stopped, continue
to read the absorbance of each of the solutions at 5-min intervals until the absorbance increase remains constant over

e 5-min intervals.

7.6.2 Calculation of the absorbance

(1)

7.6.21 If no increase in the absorbance has occurred after 15 min of incubation, calculate the absorbance, 4,
of each cell content to be used for the calculation (see 8.1) using the following equation:

A=A, - Ay
where

© ISO 2002 - All rights reserved
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Ag is the numerical value of the absorbance, measured before the addition of the HK/G6P-DH suspension;

A, is the numerical value of the absorbance, measured after the incubation time of 15 min.

7.6.2.2

If the reaction has not stopped after 15 min, calculate the absorbance, 4, of each cell content to be
used for the calculation (see 8.1) using the following equation:

t
A=(4, —Ao)—g(At -4,5)

where

Ao

4,

A (-5

7.6.3 Varification

If the abs

aqueous dlilution of the filtrate (7.5.2).

8 Calc

8.1 Calculation

The lacto

wL H

where

W|_i

is the numerical value of the absorbance (calculated in 7.6.2) of the sample or standard tes

is the numerical value of the absorbance, measured before the addition .of,the
suspension;

is the numerical value of the absorbance, measured after an incubation time of ¢ min;

is the numerical value of the absorbance, measured after an incubatiofrtime of (- 5) min.

sorbance 4 exceeds 0,500, repeat the procedure specified in 7.6.1 and 7.6.2, using an

ulation and expression of results

be content, wy, is given by the following-equation:

[(41 - A3) (A2 — Ag)Ix M, (¥4 xXV3xV5 100
K x! V2><V4 m

5 the lactose content, expressed as a percentage by mass;

nd glucose;

Ay i

b the numerical value of the absorbance (calculated in 7.6.2) of the sample or standard test f

()

HK/G6P-DH

appropriate

(©)

t for lactose

r glucose;

A3 is the numerical value of the absorbance (calculated in 7.6.2) of the reagent blank test for lactose and
glucose;

Ay is the numerical value of the absorbance (calculated in 7.6.2) of the reagent blank test for glucose;

M, is the relative molecular mass of lactose; for anhydrous lactose, M, =342,30, and for lactose
monohydrate, M, = 360,31;

K is the molar absorption coefficient of NADPH at 340 nm (i.e. K = 6,3 x 108 cm2/mol);
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is the numerical value of theoretical path length of the spectrometer cells, in centimetres (1 cm);

is the total volume of liquid in the spectrometer cell (7.6.1), in millilitres (3,30 ml);

is the volume of the filtrate (7.5.2) or its dilution (7.6.3) added to the spectrometer cell (1,00 ml), i

millilitres;

is t
is t
If a negative

NOTE If

V3 =10

where P is th
using the fol
ash).

8.2 Expression of results

Report the r

9 Precision

9.1 Interl

Details of an

The values f
with ISO 572
given.

NOTE
ISO 5725.

10

9.2 Repe

pboratory trial

is the volume of the solution prepared in 7.5.1 (100 ml), in millilitres;

is the volume of the filtrate (7.5.2) taken for dilution (7.6.3) as appropriate, in millilitres;

ne volume to which the test solution was diluted (7.6.3) as appropriate, in millilitres;

ne mass of the test portion (7.3), in grams;

value is found for (4, — 4y4), take it into account.
the mass of the test sample is greater than 1 g, V'3 may be calculated using the equation:

0-P

b volume of the precipitate, in millilitres. P can be calculated from the approximate composition of the f
owing formula: P =1,1 x (grams fat) + 0,73 x (grams protein) + 0,65 % (grams starch) + 0,55 x (gram

bsult to three significant figures.

interlaboratory test on the preeision of the method have been published (see reference [6]).
or repeatability and reproduicibility derived from this interlaboratory test were determined in a
5-2. The values obtaihed may not be applicable to concentration ranges and matrices other {

F 135 provides-Specific guidance for interlaboratory tests on methods of analysis and milk products. It

patability

The absolut¢ difference between two independent single test results, obtained using the same method o

est sample

5 insoluble

ccordance
han those

s based on

h identical

test material in the same laboratory by the same operator using the same equipment within a short interval of time,
will in not more than 5 % of cases be greater than:

— for dried milk and dried ice-mixes:

— for processed cheese:

3 % of the arithmetic mean of the test result;

6 % of the arithmetic mean of the test result.
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9.3 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical test material
in different laboratories with different operators using different equipment, will in not more than 5 % of cases be
greater than:

— for dried milk and dried ice-mixes: 6 % of the arithmetic mean of the test results;

— for processed cheese: 14 % of the arithmetic mean of the test results.

10 Test report

The test report shall specify:

a) all information necessary for the complete identification of the sample;
b) the sampling method used, if known;

c) the tgst method used, with reference to this part of ISO 5765| IDF 79;

d) all operational details not specified in this part of ISO 5765 IDF 79, or regarded as optional, tbgether with
details of any incidents which may have influenced the test result(s);

e) the tgst result(s) obtained or, if the repeatability has been checked, the final quoted result obtained|
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Annex A
(normative)

Good Laboratory Practice (GLP)
rules for the performance of enzymatic analyses

A.1 Introdluction

Good Laborptory Practice rules for enzymatic analyses are often less well known than those for ethed chemical
analyses.

It is advisaljle to pay more attention to such rules in order to obtain results with a satisfactory accyracy and
precision.

Therefore, before the analyses read the GLP rules described below conscientiously:

A.2 Reaggents

A.2.1 Use|only enzymes of the prescribed grade (specific activity,_concentration, contaminants with enzymatic
activities, sojvent).

A.2.2 Use|only coenzymes of the prescribed grade (purity gfade, salt or acid form, contaminants).

A.2.3 All reagents other than the enzymes and the coenzymes shall be of analytical grade.

A.2.4 The|water for the preparation of the enzyme solutions and the other reagents shall be douply glass-
distilled.

A.2.5 The|water for the preparation of the.sample solutions shall be glass-distilled or de-ionized.

A.2.6 Storg the reagents and enzyme.suspensions/solutions according to the instructions (usually betiveen 2 °C
and 8 °C).

A.2.7 Do njot freeze enzyme.suspensions.

A.2.8 Whgn the expiry date’of a reagent has been exceeded, either discard the reagent or check the efficiency of
this reagent|by examinifig-standard solutions with varying amounts of analyte. The absorbances obtained shall be
proportional to the cancentrations.

A.2.9 Buffer solutions taken from the refrigerator shall be warmed up to room temperature before being added to
the assay m|xture.

A.3 Photometric and spectrometric cells

A.3.1 Use
NOTE
— theyare

10

glass or plastic cells with an optical path length of 1 cm.

Plastic cells have the following advantages over glass cells:

cheap (disposable);

greater numbers of analyses may be run;

within one batch, plastic cells agree very well regarding the absorbance.
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A.3.2 Whenever a new batch of cells is put into use, check the optical path length of the cells against that of a

precision

cell (e.g. quartz cell), as follows.

Fill the precision cell and plastic cells with water and measure the absorbance (44) of each cell against air. Fill the
cells, after rinsing, with a solution of NADH (approximately 0,15 mg/ml) and again measure the absorbance (45)

against ai

r.

For both the precision cell and the plastic cells, calculate (42 — 44). The differences (4, — 44) between the two types
of cells shall not deviate significantly. If the differences (42 — A1) exceed 0,5 % of the net absorbance measurement
for the precision cell, calculate the average percentage difference and take this into account for the path length, /, in

the calcul
A.3.3 A

A.3.4 D
informatia
absorban

A35 D
diffusion).

ption (see 8.1).

ways use clean and unscratched cells. Dry or clean the optical sides of the cells with aysoft ti
o not measure the absorbance of the sample test cell against that of the blahk test cs
n will be obtained about the order of magnitude of the absorbance of the blank test itself.

ce of both the sample and the blank test cell against air and calculate the difference.

p not measure the absorbance of a sample or blank test cell againstVan empty cell (bec

ssue only.

bll, since no
Measure the

huse of light

A.3.6 Mix the contents of a cell with a plastic paddle or by sealing the €ell'with parafilm and gently swirling.

A.3.7 Remove air bubbles from the walls of the cells using a paddle: Avoid scratching the optical sidg of the cell.
A.3.8 Always use the same kind of cells for the measurementiof the sample test and the blank test.

A.3.9 Always place cells in the same position and orientation in the cell holder. For this purpose, mark one optical
side of the cell.

A.4 Photometers and spectrometers

A.41 Upge a spectrometer (bandwidthix< 10 nm), provided with an interference filter (bandwidth <|10 nm) or a
spectrum |line photometer, equipped‘with a mercury vapor lamp. Measurements, carried out using a gpectrometer
or filter photometer, shall be made‘at the absorption maximum of NADH or NADPH, i.e. 340 nm; thosg carried out
using a spectral line photometerwith a mercury vapour lamp shall be made at 365 nm or 334 nm.

NOTE The molar absorption’ coefficients of NADH and NADPH measured at 334 nm, 340 nm and 365 nm are [as follows:

— NADH gnd NADPH.at’334 nm (Hg): 6,18 x 108 cm2/mol;

— NADH gnd NABPH at 340 nm: 6,3 x 106 cm2/mol;

— NADPHLat365 nm (Hg): 3,5 x 106 cm?/mal;

— NADH at 365 nm (Hg): 3,4 x 106 cm2/mol.

A.4.2 A linear relationship up to an absorbance of 2,0 shall exist between the absorbance and the concentration
of NADH or NADPH. Check this as follows.

a) Pipette 2,00 ml of distilled water into a cell. Measure the absorbance 4y against air.

b) Pipette 0,10 ml of NADH solution (0,5 mg/ml) into the cell and mix. Measure the absorbance A;.
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