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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
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Cheese, cheese rind and processed cheese — Determination
of natamycin content —

Part 1:

Mg

1

This
fract

NOT

2

For the purposes of this document, the following terms'and definitions apply.

21

natamycin content

mas

NOT

2.2

surface-area-related natamycin mass in cheese rind

surfs
ISO

NOTE

chee

23

cheégserind

oute

lecular absorption spectrometric method for cheeser

Scope

part of ISO 9233|IDF 140 specifies a method for the determination«in_cheese rind of nata
on of above 0,5 mg/kg and surface-area-related natamycin mass of above 0,03 mg/dm?2.

E It is possible that the method may be suitable for detecting migration of natamycin into the chees|

Terms and definitions

5 fraction of substances determined by-the procedure specified in this part of ISO 9233|IDF 14

E The natamycin content is expressed in milligrams per kilogram.

ce-area-related mas§ )of substances determined by the procedure specified in t
D233|IDF 140

E The surface-area-related natamycin mass is expressed in milligrams of natamycin per squarg
5e rind.

layer of the cheese of thickness 5 mm, excluding the coating layer, if present.

nd

mycin mass

his part of

decimetre of

3

Principle

A known quantity of sample is extracted with methanol. The extract is diluted with water followed by cooling to
between —15 °C and —-20 °C to precipitate most of the fat, followed by filtration. The natamycin content or
surface-area-related natamycin mass is determined in the filtrate (after concentration, if necessary) by
molecular absorption spectrometry.

© I1SO and IDF 2007 — All rights reserved
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4 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified, and only distilled or
demineralized water or water of equivalent purity.

41

4.2

Methanol (CH;0H).

Methanol, aqueous solution.

Mix 2 volumes of methanol (4.1) with 1 volume of water.

4.3 Natarlnycin standard solutions.

4.31

Immediately

content, cor:ﬁsponding to 50 mg of pure natamycin (C33H,7NO43), in a 100 ml one-mark-volumetric flask

Make up to

4.3.2 Natamycin standard working solution, of concentration 5 mg/l.

Pipette 5,0 ml of natamycin standard stock solution (4.3.1) into a 50 ml one-mark volumetric flask (5.1). O
to the mark yith aqueous methanol (4.2) and mix.

Pipette 5,0 ml of the thus diluted solution into another 50 ml one-mark volumetric flask (5.1). Dilute to the
with aqueoys methanol (4.2) and mix. The concentration of:this natamycin standard working soluti
5 pg/ml.

This concengration shall be close to that of the test solution measured in 8.3.3. Adjust the standard wo|
dilution by plpetting and diluting another quantity, if required.

5 Appanatus

Usual labors

Natamycin standard stock solution, of concentration 500 mg/l.

before use, dissolve in methanol (4.1) a quantity of a natamycin preparationf-Known natan

e mark with water and mix.

tory equipment and, in particular, the following.

hycin

(5.1).

Dilute

mark
DN IS

rking

5.1 One-mark volumetric flasks,/of capacities 50 ml and 100 ml.

5.2 Slicer or similar apparatus, capable of cutting cheese portions of thickness 5 mm and of width gbout
30 mm (Figyre A.1 shows an“example).

5.3 Fine slicer, capable of cutting thin cheese slices of maximum thickness 1 mm (Figure A.2 shows an
example).

5.4 Grinderer blender

5.5 Sharp knife, capable of cutting cheese slices into small pieces.

5.6 Magnetic stirrer or shaking machine.

5.7 Conical flasks, of capacities 100 ml and 200 ml, made of coloured glass and fitted with ground-glass
stoppers.

5.8 Syringes, disposable, of capacity 10 ml.

5.9 Membrane microfilters, of pore size 0,20 um and 0,45 um, resistant to attack by alcoholic solutions.

2 © I1SO and IDF 2007 — All rights reserved
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Folded paper filters, fast speed, of diameter 150 mm [e.g. S and S, No. 595 1/2")].

5.11 Funnel, of diameter approximately 70 mm.

5.12 Freezer, capable of freezing at a temperature of between —15 °C and -20 °C.

5.13 Extraction cartridges, to concentrate the filtered extract, if necessary [e.g. Sep-pack C18") or Waters
No. 51910")].

5.14 Spectrometer, suitable for recording an ultraviolet (UV) spectrum between 300 nm and 340 nm,

equi

5.15

6

A re
chan

Sam
meth

The

7

71

If ne|
more
slicin

bped with cells of optical pathlength TU mm and a recorader.

Sample jar, of suitable capacity.

Sampling

presentative sample should have been sent to the laboratory. It should not have been
ged during transport or storage.

pling is not part of the method specified in this part of ISO 9233[IDF 140. A recommend
od is given in ISO 707|IDF 50.

aboratory sample shall be a whole cheese, or a segment of a cheese representative of the w

Preparation of test sample

Cheese rind

cessary, cut the test sample into secters or smaller portions so that the width of the chees
than about 30 mm. Using the slicer’(5.2), remove the whole rind from all obtained sectors o
g off a maximum thickness of 5, mm.

Fronp the rind obtained, cut, with-a sharp knife (5.5), a rectangular piece of area between 2 dm-

Dete

Grin
Imm

After
then

rmine its surface areaysin square decimetres, and its mass, in kilograms.

| (5.4) carefully @dhe whole rind, including the weighed and measured piece, and mix
pdiately transfef.a quantity of the sample thus prepared to a sample jar (5.15).

preparing-each test sample, clean all tools that have been in contact with the sample with h
with methanol (4.1). Dry all tools thoroughly, e.g. by using a stream of compressed air.

7.2

damaged or

ed sampling

hole.

e rind is not
I portions by

and 4 dmZ2.

thoroughly.

pt water and

Cheese interior

After removing the rind (7.1), use the fine slicer (5.3) to remove a slice of maximum thickness 1 mm from the
whole of the outer section of the test sample.

Cut all cheese slices into small pieces of about 50 mm?2 and mix thoroughly. Immediately transfer a quantity of
the sample thus prepared to a sample jar (5.15).

1) Example of a suitable product available commercially. This information is given for the convenience of users of this
part of ISO 9233|IDF 140 and does not constitute an endorsement by ISO or by IDF of this product.

© I1SO and IDF 2007 — All rights reserved


https://standardsiso.com/api/?name=157b951c75280c1b41ab31b719bf1b40

ISO 9233-1

:2007(E)

IDF 140-1:2007(E)

After preparing each test sample, clean all tools that have been in contact with the test sample with hot water
and then with methanol (4.1). Dry all tools thoroughly, e.g. by using a stream of compressed air.

8 Procedure

8.1 Test portion

8.1.1 Cheese rind

Weigh, to th

8.1.2 Cheé¢se interior

Weigh, to th

8.2 Preparation of test solution
8.2.1 Chee¢se rind

8.21.1 Initial steps

Add 100 ml
flask for 90 1

Add 50 ml w

8.2.1.2 F{ltration

Filter the co

should be carried out while the suspension is still cold to avoid dissolution of the fat and consequently t

filtrates.

Bring the fi
membrane
0,20 um (5.9

The minimu
50 ml for mg

8.2.2 Cheé¢se interior

b nearest 10 mg, approximately 10,00 g of test sample (7.1) into a 200 ml conical flask (5-7):

e nearest 10 mg, approximately 5,00 g of test sample (7.2) into a 100 ml conical flask (5.7).

of methanol (4.1) to the test portion in the conical flask<(8.1.1). Stir the contents of the co
hin with a magnetic stirrer (5.6) or shake for 90 min.ip.&shaking machine (5.6).

ater. Immediately place the conical flask in the ffeezer (5.12) for about 60 min.

d extract through a folded filter paper:(5.10) while discarding the first 5 ml of filtrate. The filtr

trate to room temperature. Take a portion of the filirate in a syringe (5.8). Filter throu
microfilter of pore size"\0,45 ym (5.9) and then through a membrane microfilter of pore

)-

nical

ation
urbid

gh a
size

m amount of test’ solution (filtrate) required is 3 ml for direct measurement (8.3.3) and 25 ml or

asurement a5 or 10 times concentration (8.3.4), respectively.

8.2.21 Initial steps

Use a measuring cylinder to add 50 ml of methanol (4.1) to the test portion in the conical flask (8.1.2). Stir the
contents of the conical flask for 90 min with a magnetic stirrer (5.6) or shake for 90 min in a shaking machine

(5.6).

Use a measuring cylinder to add 25 ml of water. Immediately place the conical flask in the freezer (5.12) for
about 60 min.

8.2.2.2 Filtration

Filter the sol

ution as described in 8.2.1.2.

© I1SO and IDF 2007 — All rights reserved
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Determination

Determination and detection limits

The laboratory applying the method shall establish the limits of detection and determination under its own
instrumental conditions using recognized calculation methods to verify that natamycin can be determined
down to levels of 0,5 mg/kg and 0,03 mg/dm?2.

8.3.2 UV absorbance of natamycin standard working solution

Recgrd the spectrum of the natamycin standard working solution (4.3.2) in the range 300-in to 340 nm.
Measgure the absorbance of natamycin at its maximum at about 317 nm, at its minimum at about 311 nm, and
at 329 nm exactly. Use aqueous methanol (4.2) as blank.

An ekample of a natamycin standard working solution spectrum is shown in Figure A,3.

Becguse natamycin is unstable in aqgueous methanol, carry out the measurementias rapidly as pogsible.

8.3.3 Test solution

Recqgrd the spectra of the test solutions (8.2.1.2 or 8.3.4.2 and 8.2.2.2) with aqueous methanol (4.2) as blank
in the range 300 nm to 340 nm. Additionally, record in the same range the spectrum of the chepgse rind test

solufion (8.2.1.2 or 8.3.4.2) with the cheese interior test solution(8:2.2.2) as blank.

Recq

rd the absorbance of the cheese rind test solution7(8.2.1.2 or 8.3.4.2) with the cheese

solufion (8.2.2.2) as blank at its maximum absorbance atrabout 317 nm, at its minimum at about

interior test
311 nm, and

at 339 nm exactly. Examples of test solution spectra a@re shown in Figure A.4.

If the natamycin content of the test sample (7.4) is so low that no detection is possible or almogt impossible
(signal-to-noise ratio less than 3), but its determination is nevertheless required, proceed in accprdance with
8.34.

NOTE The presence of spices, particularly pepper, in the cheese can interfere with the result, which [might also be
shown by an obvious distortion of the.absorbance curve. Examples of spectra of various test solutions of cheeses are
givenlin Figure A.4.

8.3.4 Low natamycin content

8.3.4.1 Concentration

Decifle whetherna concentration of about 5 times or about 10 times is desired. Base that decision pn the result
obtajned in8:3:3 and on the required limit of determination.

Then pipette 25 ml or 50 ml (for concentration times 5 or concentration times 10, respectively) of|test solution
(8212) into—a—beaker Add, dcpcnd;lly of—the—concentration dUO;IUd, 50-mt-or106-mtof water; espectively,
and mix.

Activate an extraction cartridge (5.13) by using 3 ml to 5 ml of methanol (4.1). Then wash with 10 ml of water.
Pass the diluted test solution through the cartridge at a speed of 3 ml/min to 5 ml/min with the aid of a syringe

(5.8). Rinse the cartridge with 10 ml of water with the aid of a syringe (5.8). Elute the natamycin with 3 ml of
methanol (4.1) with the aid of a syringe (5.8).

© I1SO and IDF 2007 — All rights reserved


https://standardsiso.com/api/?name=157b951c75280c1b41ab31b719bf1b40

ISO 9233-1:2007(E)
IDF 140-1:2007(E)

8.3.4.2 Spectrometric measurement

Add 1,5 ml of water to the eluate (8.3.4.1) and mix. Aspirate the solution into a syringe (5.8). Filter the solution
through a microfilter of pore size 0,45 uym (5.9), and then through a microfilter of pore size 0,20 um (5.9), into
a cell.

Proceed as in 8.3.3.

9 Calculation and expression of results

9.1 Calcylation of natamycin mass fraction

Calculate th¢ natamycin content as a mass fraction, w, in milligrams per kilogram, of the test sample by lising
Equation (1)

A xV
w=Aifen

As xm

(1)

where

A4y is the numerical value of the net absorbance difference of thé<cheese rind test solution meagured
against the test solution of the interior of the cheese at about-347 nm (8.3.3);

is the concentration, in micrograms per millilitre, of natamycin in the natamycin standard working
sollition (4.3.2);

V' is the total volume, in millilitres, of the test solution*(8.2.1.2);

s is the numerical value of the net absorbance of the natamycin standard working solution at gbout
311 nm (8.3.2);

m is the mass, in grams, of the test portion (8.1).

9.2 Calculation of absorbance

Ag can be faken from the UV spectrum of the natamycin standard working solution (see, for example,
Figure A.3), using the straight line between the absorbance at about 311 nm and that at 329 nm as a basgline,
or can be calculated by using’Equation (2):

2 1
Ag = Ady — - Asg~ -4 2
s q1 3 s2 3 s3 ()
where
Agq is the numerical value of the maximum absorbance of the natamycin standard working solution at

about 317 nm (8.3.2);

Ago is the numerical value of the minimum absorbance of the natamycin standard working solution at
about 311 nm (8.3.2);

Agz is the numerical value of the absorbance of the natamycin standard working solution at 329 nm
(8.3.2).

6 © I1SO and IDF 2007 — All rights reserved
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4, can be taken from the UV spectrum of the cheese rind test solution measured against the cheese interior
test solution, using the straight line between the absorbance at about 311 nm and that at 329 nm as a
baseline, or can be calculated by using Equation (3):

2 1
Ay = Ay —§At2 —§At3

where

Ay is the numerical value of the maximum absorbance of the cheese rind test solutio

9.3

The

Equation (4):

where

9.4

If the
(9.3)

a)
b)
If de

()

n measured

against the cheese Interior test solution at about 51/ nm (0.5.3);

4y, is the numerical value of the minimum absorbance of the cheese rind test solution\meas
the cheese interior test solution at about 311 nm (8.3.3);

i3 is the numerical value of the absorbance of the cheese rind test solution”measured
cheese interior test solution at 329 nm (8.3.3).

Calculation of surface-area-related natamycin mass

surface-area-related natamycin mass, m, ,, in milligrams per square decimetre, is calcula

m
Mgn = WX—

A

is the natamycin mass fraction, in milligrams per kilogram, of the test sample (9.1);
m is the mass, in kilograms, of the weighed piece of the test sample (7.1);

4 is the area, in square decimetres, of the weighed piece of the test sample (7.1).

Correction of results

filtered extract has been concentrated as in 8.3.4, correct the test results obtained for w (9
as follows:

for approximately)5 times concentration, divide the result obtained by 5,6; and

for approximately 10 times concentration, divide the result obtained by 11,1.

as t

spedified in Clause 10, rounded to the first decimal place.

ermijnation in duplicate is required, and provided that the requirements for repeatability are s
e-final natamycin content of the test sample the arithmetic mean of two determinations

ured against

against the

ed by using

(4)

1) and my

qtisfied, take
obtained as

9.5

Expr

10

10.1

Expression of results

ess the test results to one decimal place.

Precision

Interlaboratory tests

The values for repeatability and reproducibility have been derived from the results of an interlaboratory test in

acco

rdance with ISO 5725:1986[2] (for results, see Reference [4]).
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10.2 Repeatability

The absolute difference between two independent single test results, obtained using the same method on
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 the values indicated in Table B.1.

10.3 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 gre

11 Testr

The test rep

a)
b)
c)

d)

e)

all information necessary for the complete identification of the sample;

the sam

the test

bport

prt shall specify:

ater than the values indicated in Table B.1.

pling method used, if known;

method used, with reference to this part of ISO 9233|IDF 140;

all operational details not specified in this part of ISO 9233|IDF 440, or regarded as optional, togethel with

details

the test

f any incidents which may have influenced the test result(s);

result(s) obtained, and, if the repeatability has been checked, the final quoted result obtained

© I1SO and IDF 2007 — All rights reserved
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Annex A
(informative)

Examples

Dimensions in millimetres

3
I

Key

1 Cheese
2 Knife

3 find

4 roller

Figure A:1"— Example of a slicer for cutting portions of cheese rind 5 mm thick (5/2)

e
~

Figure A.2 — Example of a fine slicer for cutting slices of cheese of maximum thickness 1 mm (5.3)

© I1SO and IDF 2007 — All rights reserved 9
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A A
10
09t
08t
V4
PO Y N 1 N P 1 3 -
250 329 350
A {(nm)
Key
A absorbafce
A wavelen];th
sample
2 blank

gure A.3 — Example of a spectrum of a natamycin standard solution and a blank

-n
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0.1 Aav
—

250 329 360

A(nm)

A hbsorbance
A vavelength
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Figure A.4 — Examples of spectra of various test solutions
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