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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.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 13496:2021(E)

Meat and meat products — Detection and determination of
colouring agents

1 Scope

This document specifies a detection method using thin-layer chromatography and a determination

methMmWﬂmmmﬁrﬁﬁ@'mmets in meat
and meat products.

This|document specifies the HPLC method as the reference method.
This|document is applicable to meat and meat products, including livestock and poultry praducts.

The method using thin-layer chromatography can detect the following coleuring agents:

— | Tartrazine — PatentBlue¥V

— | Quinoline Yellow — Indigotinte

— | Sunset Yellow FCF —  Brilliant Black PN
— |Amaranth — (@Black 7984

— |Ponceau 4R ~— Fast Green FCF
— | Erythrosine —  Blue VRS

Synonyms and identity numbers of thesecelouring agents are listed in Annex A. The plant|colours and
plant extracts which have been observed not to interfere with this method are listed in [B.1. Natural
coloyrs which in some cases have beer’shown to interfere with this method are listed in B.]

1N

The method using HPLC can detect the following colouring agents:

— |Tartrazine —  Allura Red AC

— |Amaranth —  Brilliant Blue FCF
— |Ponceau 4R — New Red

— |SunsetYellow FCF — Carmoisine

— | Erythrosine — Indigotine

Chromatograms of these standard reference colours are shown in Annex D.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 3696, Water for analytical laboratory use — Specification and test methods
ISO 4793, Laboratory sintered (fritted) filters — Porosity grading, classification and designation
AOAC 46.1.08, Official Methods of Analysis (AOAC International)

© IS0 2021 - All rights reserved 1
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3 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

31

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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g agents are extracted from a test portion with hot water and: adsorbed onto polya
 extracted colouring agents are purified by column chromatography and the colour
the column. The colouring agents are identified by thin-layetr‘chromatography.

g agents are extracted from a test portion witlrhot water and adsorbed onto polya
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e of the'sample material does not rise above 25 °C. If a mincer is used, pass the sample at

Fill a suitable airtight container with the prepared sample. Close the container and store in such a way
that deterioration and change in the composition of the sample are prevented. Analyse the sample as
soon as practicable, but always within 24 h after homogenization.

7 Test method of thin-layer chromatography

7.1 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified.

7.1.1 Wat

er, conforming to at least grade 3 in accordance with ISO 3696.
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7.1.3

7.1.4
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Petroleum ether, boiling range 40 °C to 60 °C.
Methanol.

Ammonia, 25 % aqueous solution, p,, = 0,910 g/ml.
Acetic acid, 100 % mass fraction, p,, = 1,050 g/ml.

Trisodium citrate dihydrate.

7.1.7%

7.1.8

7.1.9

7.1.1

7.1.1%

Propan-1-ol.

Ethyl acetate.

2-Methyl-2-propanol.
0 Propionic acid.

1 Eluent solution for column chromatography.

Mix 95 volumes of methanol (7.1.3) with five volumes of amm®6nia solution (7.1.4).

7.1.1%

2 Acetic acid, 50 % solution in methanol.

Mix ¢ne volume of acetic acid (7.1.5) with one volume of methanol (7.1.3).

7.1.1

7.1.1%

7.1.1%

The purities of the standard‘célours can vary so it is necessary to know the purity of the g

used

NOTH

7.1.1

3 Polyamide powder, of particle size 0;05 mm to 0,16 mm.

4 Sand, fine granular, hydrochloricacid-washed, neutralized and calcinated.

5 Standard reference colours.

as standards. The purity shall be determined by the method given in AOAC 46.1.08.
Certified feod)colours can also be used as standards.

6 Standardreference solutions for thin-layer chromatography.

olours to be

Sepafately-make solutions in water of each of the standard reference colours (7.1.15) with a standard
coloyr,content of about 1 g/1.

Prepare solutions of Indigotine on the day of use. Other solutions will keep for at least three months
(solutions of Erythrosine for one month) when stored in the dark.

7.1.1

7 Eluent for thin-layer chromatography: solution I.

Weigh, to the nearest 0,1 g, 25 g of trisodium citrate dihydrate (7.1.6) into a 1 000 ml one-mark
volumetric flask. Dissolve in water, dilute to the mark with water and mix.

Mix 80 volumes of this citrate solution with 20 volumes of ammonia solution (7.1.4) and 12 volumes of

meth

anol (7.1.3).

To avoid or reduce interference from safflor or saffran, it is advisable to use chromatography solution II
(71.18).

© ISO
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7.1.18 Eluent for thin-layer chromatography: solution IL

Mix six volumes of propan-1-ol (7.1.7) with one volume of ethyl acetate (7.1.8) and three volumes of
water.

7.1.19 Eluent for thin-layer chromatography: solution III.

Mix 50 volumes of 2-methyl-2-propanol (7.1.9) with 12 volumes of propionic acid (7.1.10) and 38 volumes
of water.

7.2 Apparatus

The usual laIboratory apparatus and, in particular, the following shall be used.

7.2.1 Medhanical or electrical homogenizing equipment, capable of homogenizingthe laboratory
sample.

Use a high-sjpeed rotational cutter, or a mincer fitted with a plate with aperturesnot exceeding 4,J mm
in diameter.

7.2.2 Centrifuge tubes.

7.2.3 Flatibottomed flasks, of capacity 250 ml, with ground glass.stoppers.
7.2.4 Round-bottomed flasks, of capacity 100 ml, with ground glass joint.
7.2.5 Centrifuge, operating at a radial acceleration of about 2 000g.

7.2.6 Rotary evaporator.

7.2.7 Chrematographic column, of glass,\with fritted filter and tap, of length about 20 cm, diameter
about 30 mrp, filter pore size 40 um to 100 um (porosity grade P 100 in accordance with ISO 4793),

Put some glgss wool in the column and-add 1 g to 2 g of sand (7.1.14).
7.2.8 Pladtics container, of.vglume about 10 ml, with lid.

7.2.9 Thinp-layer plates;-coated with a layer of cellulose powder of 0,10 mm thickness, or equivalent.

Ready-to-use plates.are suitable.

7.2.10 Micropipettes, of capacity approximately 5 pl.

7.2.11 pH-meter, accurate to within 0,1 pH unit.

7.3 Procedure

WARNING — If the sample contains Indigotine, the temperature shall not at any time during
the analysis exceed 35 °C. Indigotine partially decomposes in chromatography solution I, so
chromatography solution II shall be used.

WARNING — Erythrosine is sensitive to light. When pausing in the course of the analysis,
solutions and plates shall be stored in the dark. The same also holds for Indigotine.

4 © IS0 2021 - All rights reserved
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7.3.1 Test portion

Weigh, to the nearest 0,1 g, 5 g of the prepared test sample (see Clause 6) into a centrifuge tube (7.2.2).

For fatty samples, proceed in accordance with 7.3.2.

For non-fatty samples, proceed in accordance with 7.3.3.

7.3.2 Fatty samples

Add about 20 ml of petroleum ether (7.1.2) to the centrifuge tube and mix with a glass rod. Decant the

petrelesm-ether

Reps

7.3.3
Add

Chec
amm

Mix ¥

Cent

Decant the clear solution into a flat-bottomed flask (Z.2.3). In the case of Indigotine, u

bottq

Add
(7]

Repd

Evap
case

Add

7.3.4
Usin
Add
Alloy

at this procedure three times.

Non-fatty samples
P5 ml of boiling water (see warning above) and mix. Add 25 ml of the elaent solution (7

k that the pH is 9 = 0,5 using the pH-meter (7.2.11). If not, adjust the pH with acetic ag
onia solution (Z7.1.4).

vell. Chill the sample in a freezer for 15 min (to prevent turbidity).

Fifuge (7.2.5) for 10 min at a radial acceleration of about 2:000g.

med flask (7.2.4).

b ml of water to the centrifuge tube containing'the residue. Mix and add 10 ml of the ely
[1). Mix and centrifuge as above.

at the procedure until all colour haseen extracted from the sample then combine all 1

orate the combined extracts in 4 water bath to about 25 ml in order to remove the met
of Indigotine, use a round-bottomed flask (7.2.4) and the rotary evaporator (7.2.6) at 3

b5 ml of boiling water (see-warnings) and mix.

Transfer of theZeolours to polyamide powder
b acetic acid (A1)5) or ammonia solution (7.1.4) adjust the pH to between 4 and 5.
| g of polyamide powder (7.1.13) to the warm solution (see warnings). Shake vigorous]

v the powder to form a sediment.

1.11).
id (7.1.5) or

se a round-
ent solution
he extracts.

hanol. In the
5°C.

y for 1 min.

Chec

k“that no colour remains in the solution. If the solution is coloured, add some mor

e polyamide

powder and shake vigorously.

NOTE

Some natural colours (see Annex B) are not entirely adsorbed on the polyamide powder, leaving the

solution coloured even if all synthetic colours have been completely adsorbed. It is usually possible to decide

from

the type of sample whether or not such natural colours are present.

Shake and transfer the warm suspension to the chromatographic column (7.2.7).

Rinse the flat-bottomed flask with three 10 ml portions of hot water (see warnings) and add the
rinsings, portion by portion, to the column. Wash the column another three times with 10 ml portions
of hot water (see warnings) and finally three times with 5 ml of methanol (7.1.3). If natural colours are
eluted, continue washing the column with methanol until the eluted methanol is colourless.

© ISO
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7.3.5 Elution and concentration of isolated colours

Place a flask (7.2.4) under the column and elute the colours from the polyamide powder with 5 ml
portions of the eluent solution (7.1.11), at an elution volume flow rate of 2 ml/min, until the polyamide
is colourless.

Evaporate the eluate to dryness using the evaporator (7.2.6) at a temperature of at most 35 °C (see
warnings).

Add 1,0 ml or 2,0 ml of eluent solution (7.1.11) depending on the amount and number of colours and

dissolve the

residue. Transfer the colour solution to a plastics container (7.2.8).

7.3.6 Thi

7.3.6.1 St

Prepare thiy
dispense a §
plate (7.2.9)

h-layer chromatographic separation

andard reference plates

ee standard reference thin-layer chromatographic plates. Using a mijcrepipette (7.
pot of about 5 pl (diameter, d < 5 mm) of each standard solution (7.1.16) separately on
Develop these separately, one with each chromatography eluent (2117, 7.1.18 and 7

.10),
each
1.19)

in an unsatyrated tank until the solvent front is about 10 cm to 12 cm from theé starting line. Re}

the plates fx
that of Indig

7.3.6.2 S34

Using a mic}
(see 7.3.5).1

Develop the
chromatogr
the colours

sample platg

Remove the
Compare th

It is recomr
colorants, b

Tailing is ug
the adsorbe

otine, are stable for several years.

mples

opipette (7.2.10), apply to a thin-layer plate (7.2.9)< just-visible amount of sample sol
ry using a hair dryer. In the case of Indigotine, dry in air.

hphy solution (7.1.16, 7.1.17 or 7.1.18), i-e. the solution which gives the best separati
detected in the sample (see Clause 1). Sometimes it will be necessary to prepare a s¢
e and develop this in one of the othet two eluents to obtain the best separation.

plate from the tank and dry in-air under a hood.
e sample spots with the appropriate standard reference plate (see 7.3.6.1).

hended that different amounts of sample solutions be applied in the case of mixtur
bcause colorants cairbe present in various concentrations in the concentrate.

ually caused by inadequate purification. If this is the case, adsorb the colorant again
ht, wash withihot water and remove the adsorbent as previously described.

7.3.7 Conffirmation

Confirm the

move

om the tank and dry in air under a hood. Store the plates in theé dark. The spots, except for

1tion

plate in an unsaturated tank to a height of-approximately 10 cm to 12 cm using a suifable

bn of
cond

es of

with

idéentity of the colorants by chromatographing the concentrate (see 7.3.6.2) in a mixtu

re of

standards for the colorants identified in the first chromatogram.

In case of doubt, elute the colorant from the plate with a neutral solution (water or ethanol, or 0,2 g/I
ammonium acetate solution), an acid (0,1 mol/l hydrochloric acid) and an alkali (0,1 mol/l sodium
hydroxide solution), and compare the absorption spectrum of the colorant to that of the standard. See
the absorbance spectra shown in Annex C.

8 Test method of HPLC

8.1 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified.

© ISO 2021 - All rights reserved
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8.1.1 Acetonitrile, HPLC quality.

8.1.2 Ammonium acetate.

8.1.3 Ammonium acetate solution (0,02 mol/1).

Weigh 1,54 g of ammonium acetate (8.1.2), add appropriate water to dissolve and dilute to 1 000 ml

with

water. Filter through 0,45 pm microporous membrane (8.2.2).

8.1.4 Methanol, 10 % solution in water.

Mix
8.1.5

Sepa
with

8.1.6

Dilut]
0,45

8.2

10 volumes of methanol (7.1.3) with 90 volumes of water (7.1.1).

Stock solutions (1 mg/ml).

a standard colour content of about 1 mg/ml.

Working reference solutions (50 pg/ml).

e the 1 mg/ml stock solutions (8.1.5) 20 times with 10 %/methanol (8.1.4) and fil
(Lm microporous membrane (8.2.2).

Apparatus

The fisual laboratory apparatus and, in particular, theXfollowing shall be used.

8.2.1
dete

8.2.2

8.3

WAR
anal

WAR
soluf

8.3.1

Weig

HPLC chromatographic system, with"“column thermostat and UV/visible or
tor.

Micro filters with membranes\(diameter of the pores: 0,45 pm).

Procedure

NING — If the sample contains Indigotine, the temperature shall not at any time
ysis exceed 35 °C.

NING — Erythrosine is sensitive to light. When pausing in the course of the a
[ions shall be'stored in the dark. The same also holds for Indigotine.

Test-portion

rately make solutions in 10 % methanol (8.1.4) of each of the standard meference colgurs (7.1.15)

ter through

diode array

during the

halysis, the

h to'the nearest 0,001 g, 5 g of the prepared test sample (see Clause 6) into a cen

trifuge tube

(7.2

D)
L ).

For fatty samples, proceed in accordance with 8.3.2.

For non-fatty samples, proceed in accordance with 8.3.3.

8.3.2 Fatty samples

See 7.3.2.

8.3.3 Non-fatty samples

See 7.3.3.
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8.3.4 Transfer of the colours to polyamide powder

See 7.3.4.

8.3.5 Elution and concentration of isolated colours

Place a flask (7.2.4) under the column and elute the colours from the polyamide powder with 5 ml
portions of the eluent solution (7.1.11), at an elution volume flow rate of 2 ml/min, until the polyamide

is colourless.

Evaporate the eluate to dryness using the evaporator (7.2.6) at a temperature of at most 35 °C (see

warnings).

Add 1,0 ml ¢r 2,0 ml of water (7Z.1.1) depending on the amount and number of colours and disselv
residue. Filter the colour solution through 0,45 pm microporous membrane (8.2.2) for injection int

HPLC chronjatographic system (8.2.1).

8.3.6 HPLC analysis

8.3.6.1 Operating conditions

The operatihg conditions are as follows:

a) Columnf C18 (5 pm, 4,6 x 250 mm).

b) Mobile phase:

A: 0,02 mol/l ammonium acetate solution (8.1.3);

B: acetonitrile (8.1.1), elution gradient see Table 1.

c¢) Column|temperature: 35 °C.

d) Flow rate: 1,0 ml/min.

e) Injection volume: 20 pl.

e the
o the

f) Wavelength range of diode array detector: 400 nm to 800 nm, or wavelength of UV detgctor
detectign: see Annex D.

Table 1 — Elution gradient

Time, min Phase A, % Phase B, %
0 95 5
3 65 35
7 0 100
10 0 100
10,1 95 5
21 95 5

8.3.6.2 Determination

Under above conditions, when the retention time for the peak of analyte in the unknown sample is the
same as the retention time of the standard, the sample can be assumed to contain synthetical pigments.
The chromatogram of synthetical pigments standard is given in Annex D. The method is quantified by
the external standard curve. The responses of synthetical pigments in the sample solution should be in
the linear range of the instrumental detection.

© ISO 2021 - All rights reserved
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8.3.6.3 Parallel test

According to the above procedure, the same sample was tested in a parallel test.

8.3.6.4 Blank test

Except for weighing the sample, follow the procedure described above.

8.4 Calculation

The level of colorant is calculated as shown by Formula (1):

_CxV
m

X 1

where

( is the content of the colorant in the sample, in grams per kilogram,(mg/kg);

Ne

¢ isthe concentration of the colorant in the sample solution, in milligrams per litre (mg/1);
I isthe final diluted volume of the sample solution, in millilitres (ml);
m is the sample mass, in grams (g).

The result is subtracted from the blank value.

Expriess the calculation result as the arithmetic average of two single test results obtained under
repetfitive conditions. Express the results to two@ignificant figures. Interlaboratory testing results are
shown in Annex E.

8.5 | Precision

The absolute difference between two single test results obtained under repetitive conditigns shall not
excegd 10 % of the arithmetic mean.

8.6 | Limit of detection(LOD) and limit of quantification (LOQ)

For Tartrazine, Amaranth, Ponceau 4R, Sunset Yellow FCF, Erythrosine, Allura Red AC, Byilliant Blue
FCF, New Red, CarmoiSine and Indigotine, the LOD is 0,15 mg/kg and the LOQ is 0,5 mg/kg.

9 Testrepeort

The test report shall specify:

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

— the test method used, with reference to this document including its year of publication, i.e.
1SO 13496:2021;

— all operating details not specified in this document, or regarded as optional, together with details of
any incidents which can have influenced the test result;

— the test result obtained, including a reference to the clause which explains how the results were
calculated;

— the date of the test.

© IS0 2021 - All rights reserved 9
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Annex A
(informative)

Synonyms and identity numbers of synthetic, water-soluble
colouring agents

Table A{1 — Synonyms and identity numbers of synthetic, water-soluble colouring agents
Name Synonym 1 Synonym 2 C.I.2 E No.b CASNo.

Tartrazine FD&C Yellow No. 5 19140 E 102 1934-21-p
Quinoline Yellow 47005 E 104 8004-9210
Sunset Yellow FCF  |FD&C Yellow No. 6 15985 E 110 2783-940
Amaranth FD&C Red No. 2 Naphthol Red S 16185 EA23 915-67-1
Ponceau 4R New coccine Cochineal Red A 16255 EN24 2611-82-f
Erythrosine FD&C Red No. 3 45430 E 127 16423-68}0
Patent Blue Y 42051 E 131 3536-490
Indigotine FD&C Blue No. 2 73015 E 132 860-22-
Brilliant Bla¢gk PN 28440 E 151 2519-30-¢
Black 7984 27755 E 152 2118-39-p
Fast Green FCF FD&C Green No. 3 42053 ¢ 2353-459
Blue VRS 2045 ¢ ¢
Allura Red AC 16035 E129 25956-17-L6
Brilliant Blug FCF 42090 E133 3844-4519
New Red ¢ ¢ 220658-74-4
Carmoisine Azorubine 14720 E122 3567-69-pb
a  (C.L:Identlity number according to the Calout Index[4l.
b E No.: Curent number within the European Community (EC).
¢ E No.is n¢tavailable.
d  CAS No.: Chemical abstracts.5€Bvice number.

10
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Annex B
(informative)

Possible interference by colours

B.1 Colours which do not interfere

The following plant colours or plant extracts have been observed not to interfere with this

— |alfalfa

— |annatto (bixin and norbixin) —

— |anthocyanins
— |beetrootred

— |B-apocarotenal

— | B-apocarotenic acid ethyl ester —

— |B-carotene
— | canthaxanthin

— | chlorophyll

B.2

In same cases, natural colours have been observed to interfere with this method. Their u
and the synthetic colours of which the determination can be affected are given in Table B.1

Colours which can interfere

Table B.1 — Colours which can interfere

chlorophyllin copper complex
flower of tagetes

marigold

mustard

paprika)oleoresin

ribeflavin

tea

tomato

method:

ses in foods

Substance Use in foods Interferes with analysis of
Curcumin Spice, also used as yellow colour Quinoline Yellow (E 104)2
Brilliant Black PN (E 151)2
Black 7984 (E 152)2
Saffijan Spice, too expensive for use as a colour Erythrosine (E 127)b
Quinoline Yellow (E 104)ab
Brilliant Black PN (E 151)ab
Black 7984 (E 152)b
Safflor Substitute for saffran Tartrazine (E 102)P
3  The interferences are minor and may be considered negligible.
b To avoid or reduce interference from safflor or saffran, it is advisable to use chromatography solution II (7.1.18).

© IS0 2021 - All rights reserved
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Annex C
(informative)

Absorbance spectra

way
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Quinoline Yellow

Ery

Tar

22—
..I...T...I....I...I....I...I....I...I...1

700 X

relength, nm
orbance

throsine

krazine

1:7Q04

Bla
Am
Blu

Figu
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re C.1 — Absorbance spectra of Amaranth, Black 7984, Blue VRS, Erythrosine,
Tartrazine and Quinoline Yellow
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Chromatogram and wavelength

D.1 Chromatogram of standard

Y
0,07 4 8
0,06
0,05
0,04 ] 10
0,03 4 56 7
] 9
0,02
5 12 3
A LML
0 : /s et e [~y ~omr-Y B-E8 @ 4 -
k T T L] £ 1 1 1
0 2 4 6 8 10 12 X
Key
X time, mih
Y  absorbapce
1. Tartrazine 2. New Red 3. Amaranth 4. Indigotine 5. Ponceau 4R
6. Sunset Yellpw FCF 7. AlluraRed AC 8. Brilliant Blue FCF 9. Carmoisine 10. Erythrosing
Figure D.1 — Chrematogram (A: 400 nm to 800 nm) of Tartrazine, New Red, Amaranth,
Indigotine, Ponceéau'4R, Sunset Yellow FCF, Allura Red AC, Brilliant Blue FCF, Carmoisine and
Erythrosine

D.2 Recommended wavelength of UV detector detection

The recommended detection wavelength for different colouring agents using UV detector detection is:

Tartrazine: 428 nm Allura Red AC: 508 nm
Amaranth: 525 nm Brilliant Blue FCF: 628 nm
Ponceau 4R: 508 nm New Red: 508 nm
Sunset Yellow FCF: 480 nm Carmoisine: 518 nm
Erythrosine: 531 nm Indigotine: 610 nm
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Interlaboratory testing

Annex E

(informative)
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The international laboratory ring test of this document was conducted from 27th June 2020

202(. Eleven laboratories participated in two parallel tests of five samples each.

The test was conducted by the Shanghai Institute of Quality Inspection and Technical Resg

which also prepared the statistical analysis and final report.

The test method described in this document is adopted here for the determination of coloi

in m¢at product samples.

Five [different kinds of meat samples (A: chicken, B: mutton, C: pork, D: beef; and E: duck

during the ring test, and each with several mean levels.

E.2 | Statistical analysis of the test results of celouring agents

E.2.1 Tartrazine

E.2.1.1 Original test results

Eleveén laboratories participated in the-determination of Tartrazine content in meat s

results are shown in Table E.1.

Table E.1%="0Original test results — Tartrazine content

to 26th July

arch, China,

iring agents

) were used

hmples. The

Level j
Laporatory i mg/kg
A B C
1 0,492 0,443 9,07 9,75 2,09 2,17 511 3,73 0,876 0,900
2 0,512 0,516 10,60 10,13 2,25 2,34 492 491 0,935 0,962
3 0,510 0,503 10,50 10,50 2,17 2,20 4,81 4,86 0,949 0,976
4 0,480 0,496 9,62 9,81 2,32 2,29 4,63 4,51 0,813 0,931
5 0481 | 0502 923 934 248 250 465 465 0947 | 0,996
6 0,479 0,501 9,83 10,01 2,25 2,64 4,41 4,70 0,866 | 0,885
7 0,544 0,528 10,06 10,52 2,27 2,31 4,57 4,76 0,854 0,886
8 0,492 0,521 10,32 10,01 2,11 2,52 4,57 4,80 0,951 0,908
9 0,479 0,459 9,81 10,10 2,07 2,45 4,60 4,46 0,889 0,842
10 0,500 0,532 8,38 8,56 2,67 2,99 4,39 4,78 1,279 1,181
11 0,549 0,573 10,68 10,87 2,28 2,51 4,67 5,04 0,906 0,925
E.2.1.2 Cell means
The cell means of the determination of Tartrazine content are shown in Table E.2.
© IS0 2021 - All rights reserved 15
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Table E.2 — Cell means — Tartrazine content

Level j
Laboratory i mg/kg
A B C D E
1 0,467 5 9,410 2,130 4,420 0,888 0
2 0,514 0 10,365 2,295 4915 0,948 5
3 0,506 5 10,500 2,185 4,835 0,952 5
4 0,488 0 9,715 2,305 4,570 0,872 0
5 04515 9,285 2,490 1650 09715
6 0,490 0 9,920 2,445 4,555 0,875 5
7 0,536 0 10,290 2,290 4,665 0,870°0
8 0,506 5 10,165 2,315 4,685 00929 5
9 0,469 0 9,955 2,260 4,530 0,865 5
10 0,516 0 8,470 2,830 4,585 1,2300
11 0,5610 10,775 2,395 4,855 09155
E.2.1.3 Cell absolute differences

The cell abs

blute differences of the determination of Tartrazine content are shown in Table E.3.

Table E.3 — Cell absolute differences —Tartrazine content

Level j
Labgratory i mg/kg
A B C D E

1 0,049 0,68 0,08 1,38 0,024
2 0,004 0,47 0,09 0,01 0,027
3 0,007 0,00 0,03 0,05 0,047
4 0,016 0,19 0,03 0,12 0,118
5 0,021 0,11 0,02 0,00 0,049
6 0,022 0,18 0,39 0,29 0,019
7 0,016 0,46 0,04 0,19 0,032
8 0,029 0,31 0,41 0,23 0,043
9 0,020 0,29 0,38 0,14 0,047
10 0,032 0,18 0,32 0,39 0,098
11 0,024 0,19 0,23 0,37 0,019

E.2.1.4 Scrutiny of results for consistency and outliers

E.2.1.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.1 and E.2.

16
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Figure E.1 — Tartrazine content — Mandel’s interlaboratoryConsistency statistic, h,

grouped by laboratories

1 9% critical values

5 % critical walues

Figure E:2— Tartrazine content — Mandel’s intralaboratory consistency statis
grouped by laboratories

h @paph shows that laboratory 10 had a straggler at level B, as did laboratory 11 at lg

tic, k,

vel A, while

laboratory 10 had outliers at levels C and E. As further validation, laboratory 10 obtained much higher
test results than all other laboratories at levels C and E, and therefore these two results were rejected.

The k graph shows that laboratory 1 had stragglers at levels A and B, as did laboratory 4 on level E,
while laboratory 1 had an outlier at level D. As further validation, the absolute difference between the
data measured by laboratory 1 at level D is the largest, and therefore the result was rejected.

E.2.1.4.2 Cochran’s test

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C
shown in Table E.4.

© IS0 2021 - All rights reserved
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Table E.4 — Tartrazine content — Value of Cochran’s test statistic C

Level j
Parameter
A B C D E
Cochran’s test, C 0,356 0 0,377 7 0,313 7 0,3050 0,543 0
Stragglers (n = 2) 0,570 0,570 0,602 0,602 0,602
Outliers (n = 2) 0,684 0,684 0,718 0,718 0,718
Number of laboratories, p 11 11 10 10 10

If the test statistic is greater than its 5 % critical value and less than or equal to its 1 % critical value,

the item tes
item tested

fed is regarded as a straggler. If the test statistic is greater than its 1 % critical valu¢, the
sregarded as an outlier.

The application of the Cochran’s test confirms no stragglers and outliers.
E.2.1.4.3 (Grubbs’ test
The application of the Grubbs’ test to the cell means gives the values of the test/statistic G shown in
Table E.5.
Table E.5 — Tartrazine content — Application of Grubbs’test to cell means
Level j Number of Single low | Single high |\ Doublelow | Double high
laboratories, p
A 11 1,322 2,048 0,589 7 0,335 4
B 11 2,183 1,347 0,328 2 0,6755
C 10 1,644 1,626 0,445 9 0,429 2
D 10 1,124 1,677 0,701 8 0,398 5
E 10 1,093 1,579 0,701 2 0,488 7
Stragglers (5 %)
p=10 2,290 2,290 0,186 4 0,186 4
p=11 2,355 2,355 0,2213 0,221 3
Outliers (1 %)
p=10 2,482 2,482 0,1150 0,1150
p=11 2,564 2,564 0,144 8 0,144 8
For the Grubbs’ test for One outlying observation, outliers and stragglers give rise to values whic

larger than

smaller tha

For the GruEF

ts 1 % and\5 % critical values, respectively.

bs’ test-for two outlying observations, outliers and stragglers give rise to values whic
jt5'1 % and 5 % critical values, respectively.

h are

h are

The application of the Grubbs’ test to the cell means confirms no stragglers and outliers.

E.2.1.5 Calculation of the general mean and standard deviation

Calculation of the general mean (m) and standard deviation (s, and sg) of Tartrazine content in each
sample gives the values shown in Table E.6.

18
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Table E.6 — Tartrazine content — Computed values of m, s,, s

Level j
Parameter mg/kg
A B C D E
Number of laboratories, p 11 11 10 10 10
General mean, m 0,504 9,90 2,31 4,68 0,909
Repeatability standard deviation, s, 0,017 5 0,2359 0,163 7 0,157 9 0,035 8
Reproducibility standard deviation, s 0,030 4 0,674 0 0,159 7 0,177 1 0,047 1

E.2.1.6 Dependence of precision on general mean, m

Tabl¢ E.6 shows that s, and s; have a strong positive correlation with m. The actuall calculation
demgnstrates a linear correlation between logs,. (or logsy) with logm, as follows:

gs,=0,8859 logm-1,3831,R2=0,8914
gsp=09947 logm-1,249 3,R?2=0,958 4

E.2.1.7 Final values of precision

The precision of the Tartrazine content measurement methodshould be given as follows:
— 4,=0,041 + m089

- ‘SR = 0,056 + m0'99

E.2.2 New Red

E.2.2.1 Original test results

Eleven laboratories participated in the determination of New Red content in meat samples. The test
results are shown in Table E.7.

Table E.7 — Original test results — New Red content

Level j
Laporatory i mg/kg
A B C D E

1 0,476 | 0,522 | 10,13 | 10,36 | 2,05 2,24 4,60 391 0,975 | 0,938
2 0,486 | 0,510 9,87 9,77 2,13 2,19 4,82 4,77 0995 | 1,016
3 0,487 | 0,494 9,75 9,78 2,04 2,08 4,62 4,67 0932 | 0,922
4 0,484 0,543 9,74 9,85 2,17 2,12 4,66 4,72 0,963 0,941
5 0,495 | 0,510 9,71 9,58 2,26 2,46 4,61 4,60 0,941 | 0,920
6 0,551 | 0,496 | 10,27 | 10,64 | 2,36 2,75 4,49 4,57 0,969 | 0,948
7 0,502 | 0,461 | 10,78 | 10,18 2,17 2,76 4,62 4,41 0,882 | 0,906
8 0,523 | 0,503 | 10,18 | 10,21 2,48 2,45 4,84 4,23 0,963 | 0,902
9 0,507 | 0,448 9,71 10,19 2,54 2,09 4,26 4,59 | 0,846 | 0,889
10 0,478 | 0,534 | 10,44 | 10,73 2,93 2,78 4,48 4,37 1,121 | 1,072
11 0,525 | 0,493 | 11,99 9,96 2,60 2,58 4,72 4,87 | 0908 | 0,967

E.2.2.2 Cell means

The cell means of the determination of New Red content are shown in Table E.8.
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Table E.8 — Cell means — New Red content

Level j
Laboratory i mg/kg
A B C D E
1 0,499 0 10,245 2,145 4,255 0,956 5
2 0,498 0 9,820 2,160 4,795 1,005 5
3 0,490 5 9,765 2,060 4,645 0,937 0
4 0,513 5 9,795 2,145 4,700 0,952 0
5 0,50275 9,645 2,360 1605 0,9305
6 0,523 5 10,455 2,555 4,530 0,958 5
7 0,481 5 10,480 2,465 4,515 0,894'0
8 0,513 0 10,195 2,465 4,535 0932’5
9 0,477 5 9,950 2,315 4,425 0,867 5
10 0,506 0 10,585 2,855 4,425 1,096 5
11 0,509 0 10,975 2,590 4,795 0,937 5
E.2.2.3 Cell absolute differences

The cell abs

blute differences of the determination of New Red content are shown in Table E.O.

Table E.9 — Cell absolute differences —=New Red content

Level j
Labgratory i mg/kg
A B C D E

1 0,046 0,23 0,19 0,69 0,037
2 0,024 0,10 0,06 0,05 0,021
3 0,007 0,03 0,04 0,05 0,030
4 0,059 0,11 0,05 0,04 0,022
5 0,015 0,13 0,20 0,01 0,021
6 0,055 0,37 0,39 0,08 0,021
7 0,041 0,60 0,59 0,21 0,024
8 0,020 0,03 0,03 0,61 0,061
9 0,059 0,48 0,45 0,33 0,043
10 0,056 0,29 0,15 0,11 0,049
11 0,032 2,03 0,02 0,15 0,059

E.2.2.4 Scrutiny of results for consistency and outliers

E.2.2.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.3 and E.4.
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Figure E.3 — New Red content — Mandel'’s interlaboratory consistency statist
grouped by laboratories

1 2 3 4 5 6 7 8 9 10 11

1 9% critical values

5 9% critical valdes

Figure E.4 — New Red content — Mandel’s intralaboratory consistency statist
grouped by laboratories

1 graph shows that laboratory 1 had a straggler at level D, laboratory 10 at level C an

6:2021(E)

ic, h,

ic, k,

] laboratory

11 at

level B while Inhm‘nrm‘y 10 had an outlier at level E_As further validation, Iqhnrn’rm‘y

10 obtained

higher test results than the other laboratories at level E, and therefore the results were rejected.

The k graph shows that laboratory 1 had a straggler at level D, laboratory 7 at level C and laboratory 8
at level D, while laboratory 11 had an outlier at level B. As further validation, the absolute difference
between the data measured by laboratory 11 at level B is the largest, and therefore the result was
rejected.

E.2.2.4.2 Cochran’s test

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C
given in Table E.10.

© ISO

2021 - All rights reserved
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Table E.10 — New Red content — Value of Cochran’s test statistic C

Level j
Parameter
A B D E
Cochran’s test, C 0,181 4 0,397 7 0,429 6 0,453 9 0,2715
Stragglers (n = 2) 0,570 0,602 0,570 0,570 0,602
Outliers (n = 2) 0,684 0,718 0,684 0,684 0,718
Number of laboratories, p 11 10 11 11 10

The application of the Cochran’s test confirms no stragglers and outliers.

E.2.2.4.3 Grubbs’ test

The application of the Grubbs’ test to the cell means gives the values of the test statistie G shown in

Table E.11.
Table E.11 — New Red content — Application of Grubbs’ test to ¢ell means
Level j Number of Singlelow | Single high | Doubledow | Double high
laboratories, p
A 11 1,701 1,591 0,402 5 0,602 9
B 10 1,314 1,440 0,633 2 0,535 2
C 11 1,304 1,996 0,683 1 0,428 1
D 11 1,885 1,389 04881 0,528 2
E 10 1,869 1,834 0,3358 0,509 4
Stragglers (5%0)
p=10 2,290 2,290 0,186 4 0,186 4
p=11 2,355 2,355 0,2213 0,2213
Outliers (1 %)
p=10 2,482 2,482 0,1150 0,1150
p=11 2,564 2,564 0,144 8 0,144 8

The application of the Grubbs’ test.tothe cell means confirms no stragglers and outliers.

E.2.2.5 Callculation of the{general mean and standard deviation

Calculation [of the generdl mean (m) and standard deviation (s, and sp) of New Red content in|each
sample givep the valdes'shown in Table E.12.

Table E.12 — New Red content — Computed values of m, s,, s,

Level]
Parameter mg/kg
A B C D E
Number of laboratories, p 11 10 11 11 10
General mean, m 0,501 10,09 2,37 4,57 0,937
Repeatability standard deviation, s, 0,029 5 0,212 7 0,191 9 0,218 4 0,026 2
Reproducibility standard deviation, sp 0,0251 0,373 0 0,276 5 0,2259 0,041 6

22

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=1828907ca82fe1ea37ffe11ac343372a

E.2.2.6 Dependence of precision on general mean, m

IS0 13496:2021(E)

Table E.12 shows that there is no obvious dependence between s,, s and m. Therefore, m can be
considered as the final mean, the average s, of five matrices as the final repeatability standard deviation,

and the average sj of five matrices as final reproducibility standard deviation.

E.2.2.7 Final values of precision

The precision of the New Red content measurement method should be given as follows:

— 5,=0,1357

— 4,=0,1884
E.2.3 Amaranth

E.2.3.1 Original test results

Elevé¢n laboratories participated in the determination of Amaranth content in meat sampjes. The test
results are shown in Table E.13.
Table E.13 — Original test results — Amaranth content
Levelj
Laporatory i mg/kg
A C E
1 0,421 0,445 8,02 9,02 2,01 2,40 4,77 4,26 0,948 0,970
2 0,479 0,494 9,57 9,54 2,02 2,22 4,78 4,75 0,997 0,989
3 0,489 0,507 9,68 9,73 2,07 2,12 4,58 4,56 0,888 0,857
4 0,459 0,489 10,32 10,35 2,27 2,00 4,61 4,70 0,836 0,884
5 0,493 0,502 9,81 9,70 2,46 2,50 4,45 4,56 0,905 0,884
6 0,439 0,448 8,50 10,08 1,96 2,55 3,94 4,34 0,875 0,848
7 0,448 0,474 9,03 9,62 2,47 2,46 4,58 4,45 0,833 0,897
8 0,451 0,437 9,52 9,44 2,35 2,31 5,00 4,71 0,940 0,980
9 0,470 0,423 8,41 8,77 1,98 2,03 4,03 4,35 0,736 0,936
10 0,512 0,443 790 7,95 2,08 2,59 4,21 4,42 0,932 0,917
11 0,480 0,485 9,58 9,99 2,24 2,28 4,65 4,57 0,904 0,926
E.2.3.2 Cellmeans
The ¢ell. means of the determination of Amaranth content are shown in Table E.14.
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Table E.14 — Cell means — Amaranth content

Level j
Laboratory i mg/kg
A B C D E
1 0,433 0 8,520 2,205 4,515 0,979 0
2 0,486 5 9,555 2,120 4,765 0,993 0
3 0,498 0 9,705 2,095 4,570 0,8725
4 0,474 0 10,335 2,135 4,655 0,860 0
5 0,45975 9,755 2,480 71505 0,8945
6 0,443 5 9,290 2,255 4,140 0,8615
7 0,461 0 9,325 2,465 4,515 0,8750
8 0,444 0 9,480 2,330 4,855 01970 0
9 0,446 5 8,590 2,005 4,190 0,846 0
10 0,478 5 7,925 2,335 4,315 0,924 5
11 0,482 5 9,785 2,260 4,610 09150
E.2.3.3 Cell absolute differences

The cell abs

Table E.15 — Cell absolute differences -==Amaranth content

blute differences of the determination of Amaranth content are shown in Table E.15.

Level j
Labgratory i mg/kg
A B C D E

1 0,024 1,00 0,39 0,51 0,018
2 0,015 0,03 0,20 0,03 0,008
3 0,018 0,05 0,05 0,02 0,031
4 0,030 0,03 0,27 0,09 0,048
5 0,009 0,11 0,04 0,11 0,021
6 0,009 1,58 0,59 0,40 0,027
7 0,026 0,59 0,01 0,13 0,044
8 0,014 0,08 0,04 0,29 0,020
9 0,047 0,36 0,05 0,32 0,180
10 0,071 0,05 0,51 0,21 0,015
11 0,005 0,41 0,04 0,08 0,022

E.2.3.4 Scrutiny of results for consistency and outliers

E.2.3.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.5 and E.6.
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Figure E.5 — Amaranth content — Mandel'’s interlaboratorycconsistency statistic, h,
grouped by laboratories
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Figure E.6— Amaranth content — Mandel’s intralaboratory consistency statistic, k,
grouped by laboratories
The h graph shows that laboratory 10 had a straggler at level B, while no outlier has been fqund herein.

The k graph shows that laboratory 1 had a straggler at level D, laboratory 6 at level C and laboratory 10
atlevel A, while laboratory 6 had an outlier at level B, as did laboratory 9 atlevel E. As further validation,
the absolute difference between the data measured by laboratory 6 at level B and laboratory 9 at level E
is the largest, and therefore the results were rejected.

E.2.3.4.2 Cochran’s test

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C
given in Table E.16.
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Table E.16 — Amaranth content — Value of Cochran’s test statistic C

Level j
Parameter
A B D E
Cochran’s test, C 0,487 8 0,598 4 0,394 2 0,374 0 0,292 8
Stragglers (n = 2) 0,570 0,602 0,570 0,570 0,602
Outliers (n = 2) 0,684 0,718 0,684 0,684 0,718
Number of laboratories, p 11 10 11 11 10

The application of the Cochran’s test confirms no stragglers and outliers.

E.2.3.4.3 Grubbs’ test

The application of the Grubbs’ test to the cell means gives the values of the test statistie G shown in

Table E.17.

Table E.17 — Amaranth content — Application of Grubbs’ test tocell means

Level j Number of Singlelow | Single high | Doubledow | Double high
laboratories, p
A 11 1,497 1,305 0,595 0 0,590 5
B 10 1,884 1,424 0,358 4 0,664 2
C 11 1,581 1,560 0,579 6 0,4419
D 11 1,672 1,539 0,403 2 0,5550
E 10 1,078 1,553 0,686 0 0,440 2
Stragglers (5%0)
p=10 2,290 2,290 0,186 4 0,186 4
p=11 2,355 2,355 0,2213 0,2213
Outliers (1 %)
p=10 2,482 2,482 0,1150 0,1150
p=11 2,564 2,564 0,144 8 0,144 8

The application of the Grubbs’ test.tothe cell means confirms no stragglers and outliers.

E.2.3.5 Cdflculation of the(general mean and standard deviation

Calculation [of the generdl mean (m) and standard deviation (s, and sg) of Amaranth content in|each
sample givep the valyes'shown in Table E.18.

Table E.18 — Amaranth content — Computed values of m, s, sp,

Level]
Parameter mg/kg
A B C D E
Number of laboratories, p 11 10 11 11 10
General mean, m 0,468 9,30 2,24 4,51 0,915
Repeatability standard deviation, s, 0,0217 0,289 1 0,200 4 0,177 8 0,019 8
Reproducibility standard deviation, sp 0,027 8 0,756 8 0,207 2 0,255 8 0,052 5
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E.2.3.6 Dependence of precision on general mean, m

Table E.18 shows that there is no obvious dependence between s, and m. Therefore, m can be considered
as the final mean, and the average s, of five matrices as the final repeatability standard deviation. The
actual calculation demonstrates a linear correlation between logs, with logm, as follows:

logsp =1,0856 logm-1,1950,R?= 0976 4

E.2.3.7 Final values of precision

The precision of the Amaranth content's measurement method should be given as follows:

— 4,=01417
— 42 =0,064 m1.09

E.2.4 Indigotine

E.2.4.1 Original test results

Eleven laboratories participated in the determination of Indigotine-content in meat samples. The test
results are shown in Table E.19.

Table E.19 — Original test results =< Indigotine content

Level j
Laporatory i mg/kg
A B C D E

1 0,388 | 0,338 7,84 8,26 1,99 2,19 4,36 3,60 | 0,830 | 0,831
2 0,419 | 0,431 8,36 8,15 1,94 2,07 4,41 4,08 | 0,877 | 0933
3 0,434 | 0,404 | 8,61 8,94 2,07 2,12 4,35 394 | 0,836 | 0,851
4 0,426 | 0,406 | .8;57 8,46 2,07 2,00 4,03 4,27 | 0,833 | 0,806
5 0,413 | 0,375 9,01 8,40 1,92 2,15 4,37 415 | 0,801 | 0,844
6 0,375 | 0/42% 7,81 8,31 1,87 2,26 3,47 3,55 | 0,813 | 0,898
7 0,380 |0,367 794 8,42 2,04 1,81 4,17 3,72 0,837 | 0,817
8 0,394+ 0,426 | 8,33 8,08 197 2,34 4,31 3,88 | 0,846 | 0,829
9 Q229 | 0,390 7,61 8,16 1,71 1,50 3,99 4,37 | 0,749 | 0,796
10 0,399 | 0,347 | 8,03 8,32 1,85 2,16 3,77 4,32 | 0,897 | 0,878
11 0,412 | 0,371 | 8,36 8,99 1,82 2,37 4,37 4,08 | 0,819 | 0917

E.2.4.2- “Cell means

The cell means of the determination of Indigotine content are shown in Table E.20.
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Table E.20 — Cell means — Indigotine content

Level j
Laboratory i mg/kg
A B C D E
1 0,363 0 8,050 2,090 3,980 0,8405
2 0,4250 8,255 2,005 4,245 0,9050
3 0,4190 8,775 2,095 4,145 0,843 5
4 0,416 0 8,515 2,035 4,150 0,829 5
5 0,3940 8,705 2,035 74,260 0,82275
6 0,398 0 8,060 2,065 3,510 0,855 5
7 0,373 5 8,180 1,925 3,945 0,8220
8 0,4100 8,205 2,155 4,095 08375
9 0,409 5 7,885 1,605 4,180 0,762 5
10 0,373 0 8,175 2,005 4,045 0,842 5
11 0,3915 8,675 2,097 4,225 0,868 0
E.2.4.3 Cell absolute differences

The cell abs

blute differences of the determination of Indigotine contefit are shown in Table E.21.

Table E.21 — Cell absolute differences —=Indigotine content

Level j
Labgratory i mg/kg
A B C D E

1 0,050 0,42 0,20 0,76 0,019
2 0,012 0,21 0,13 0,33 0,056
3 0,030 0,33 0,05 0,41 0,015
4 0,020 0,11 0,07 0,24 0,047
5 0,038 0,61 0,23 0,22 0,043
6 0,046 0,50 0,39 0,08 0,085
7 0,013 0,48 0,23 0,45 0,010
8 0,032 0,25 0,37 0,43 0,017
9 0,039 0,55 0,21 0,38 0,067
10 0,052 0,29 0,31 0,55 0,071
11 0,041 0,63 0,55 0,29 0,098

E.2.4.4 Scrutiny of results for consistency and outliers

E.2.4.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.7 and E.8.
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Figur%?& Indigotine content — Mandel’s intralaboratory consistency statis
% grouped by laboratories
The 1@)’§ph shows that laboratory 2 and laboratory 9 had two stragglers at level E, while

tic, h,

ttic, k,

aboratory 6

had an outlier at level D, as did laboratory 9 at level C. AsS further validation, laboratory 6 and laboratory
9 obtained lower test results than the other laboratories at level D and C, respectively, and therefore the
results were rejected.

The k graph shows that laboratory 11 had a straggler at level C, while no outlier has been found herein.

E.2.4.4.2 Cochran’s test

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C
given in Table E.22.
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Table E.22 — Indigotine content — Value of Cochran’s test statistic C

Level j
Parameter
A B D E
Cochran’s test, C 0,185 2 0,194 6 0,356 0 0,307 4 0,278 2
Stragglers (n = 2) 0,570 0,570 0,602 0,602 0,570
Outliers (n = 2) 0,684 0,684 0,718 0,718 0,684
Number of laboratories, p 11 11 10 10 11

The application of the Cochran’s test confirms no stragglers and outliers.

E.2.4.4.3 Grubbs’ test

The application of the Grubbs’ test to the cell means gives the values of the test statistie G shown in

Table E.23.

Table E.23 — Indigotine content — Application of Grubbs’ test to/cell means

Level j Number of Singlelow | Single high | Doubledow | Double high
laboratories, p
A 11 1,668 1,330 0,490 8 0,652 6
B 10 1,432 1,523 0,657 0 0,513 6
C 11 1,955 1,622 0,420 5 0,573 8
D 11 1,666 1,218 0,364 2 0,632 2
E 10 2,207 1,904 0,407 8 0,483 8
Stragglers (5%0)
p=10 2,290 2,290 0,186 4 0,186 4
p=11 2,355 2,355 0,2213 0,2213
Outliers (1 %)
p=10 2,482 2,482 0,1150 0,1150
p=11 2,564 2,564 0,144 8 0,144 8

The application of the Grubbs’ test.tothe cell means confirms no stragglers and outliers.

E.2.4.5 Callculation of the{general mean and standard deviation

Calculation [of the generdl mean (m) and standard deviation (s, and sg) of Indigotine content in|each
sample givep the valdes'shown in Table E.24.

Table E.24 — Indigotine content — Computed values of m, s,, s

Level]
Parameter mg/kg
A B C D E
Number of laboratories, p 11 11 10 10 11
General mean, m 0,398 8,32 2,05 4,13 0,839
Repeatability standard deviation, s, 0,025 8 0,304 5 0,207 6 0,306 5 0,039 6
Reproducibility standard deviation, sp 0,027 6 0,370 2 0,160 3 0,242 7 0,044 6
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Table E.24 shows that s, and sp have a strong positive correlation with m. The actual calculation
demonstrates a linear correlation between logs,. (or logsg) with logm, as follows:

logs,=09241 logm-1,1941, R2=0,8950

logsp = 0,904 6 logm - 1,198 5, R2=09716

E.2.4.7 Final values of precision

The precisionofthe lndigotine contentmeasurementmethod showld begivenas follgws:

— §,=0,064 m092

— 42=0,063 m090

E.2.5 Ponceau 4R

E.2.5.1 Original test results

Eleven laboratories participated in the determination of Ponceaw 4R’content in meat samplles. The test
results are shown in Table E.25.

Table E.25 — Original test results —Ponceau 4R content

Level j
Laporatory i mg/kg
A C
1 0,428 0,453 8,44 8,07 2,16 2,38 4,75 3,95 0,975 0,899
2 0,479 0,495 8,03 7,98 2,29 2,28 4,69 4,64 0,946 0,994
3 0,474 0,436 8,52 8,74 2,31 2,47 4,66 4,71 0,896 0,914
4 0,455 0,440 8,39 8,50 2,30 2,07 4,67 4,74 0,932 0,923
5 0,443 0,446 8,77 8,65 2,30 2,28 491 4,79 0,983 1,014
6 0,414 0,436 8,07 8,49 2,28 2,27 4,23 4,34 0,871 0,893
7 0,470 0,467 8,27 8,50 2,20 2,22 4,56 4,45 0,817 0,934
8 0,462 0,429 8,45 8,35 2,35 2,36 4,87 4,27 0,948 0,966
9 0,437 0,421 7,90 8,30 2,16 2,13 3,92 5,00 0,781 0,816
10 0,427 0,474 8,18 8,35 2,20 2,22 4,37 4,55 0,890 0,872
11 0,471 0,518 8,77 8,78 2,30 2,32 4,97 4,52 0,805 1,037
E.2.5.2~ Cell means
The cell means of the determination of Ponceau 4R content are shown in Table E.26.
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Table E.26 — Cell means — Ponceau 4R content

Level j
Laboratory i mg/kg
A B C D E
1 0,4405 8,255 2,270 4,350 0,937 0
2 0,487 0 8,005 2,285 4,665 0,980 0
3 0,455 0 8,630 2,390 4,685 0,9050
4 0,447 5 8,445 2,185 4,705 09375
5 04445 8,710 2,290 74850 0,9985
6 0,4250 8,280 2,275 4,285 0,882 0
7 0,468 5 8,385 2,210 4,505 0,905‘5
8 0,445 5 8,400 2,355 4,570 04957 2
9 0,429 0 8,100 2,145 4,460 0,798 5
10 0,450 5 8,265 2,210 4,460 0,881 0
11 0,494 5 8,775 2,310 4,745 09210
E.2.5.3 Cell absolute differences

The cell abs

blute differences of the determination of Ponceau 4R contént are shown in Table E.27.

Table E.27 — Cell absolute differences —Ponceau 4R content

Level j
Labgratory i mg/kg
A B C D E

1 0,025 0,37 0,22 0,80 0,076
2 0,016 0,05 0,01 0,05 0,028
3 0,038 0,22 0,16 0,05 0,018
4 0,015 0,11 0,23 0,07 0,029
5 0,003 0,12 0,02 0,12 0,031
6 0,022 0,42 0,01 0,11 0,022
7 0,008 0,23 0,02 0,11 0,057
8 0,033 0,10 0,01 0,60 0,018
9 0,016 0,40 0,03 1,08 0,035
10 0,047 0,17 0,02 0,18 0,018
11 0,047 0,01 0,02 0,45 0,232

E.2.5.4 Scrutiny of results for consistency and outliers

E.2.5.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.9 and E.10.
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Figure E.9 — Ponceau 4R content — Mandel'’s interlaboratory censistency statistic, h,
grouped by laboratories
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Figyre E.10 —'Ponceau 4R content — Mandel’s intralaboratory consistency statistic,|k, grouped
by laboratories
The h graph shows that laboratory 9 had a straggler at level E, as did laboratory 11 at level A, while no

outlier has been found herein.

The k graph shows that laboratory 1 and laboratory 4 had two stragglers at level C, as did laboratory
9 at level D, while laboratory 11 had an outlier at level E. As further validation, the absolute difference
between the data measured by laboratory 11 at level E is the largest, and therefore the result was
rejected.

E.2.5.4.2 Cochran’s test

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C
given in Table E.28.

The application of the Cochran’s test confirms no stragglers and outliers.
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Table E.28 — Ponceau 4R content — Value of Cochran'’s test statistic C

Level j
Parameter
A B D E
Cochran’s test, C 0,250 6 0,274 5 0,407 9 0,476 1 0,403 8
Stragglers (n = 2) 0,570 0,570 0,570 0,570 0,602
Outliers (n = 2) 0,684 0,684 0,684 0,684 0,718
Number of laboratories, p 11 11 11 11 10

E.2.5.4.3 Grubbs’test
The application of the Grubbs’ test to the cell means gives the values of the test statistic G-shown in
Table E.29.
The application of the Grubbs’ test to the cell means confirms no stragglers and outliers;
Thble E.29 — Ponceau 4R content — Application of Grubbs’ test tgcell means
Level j Number of Singlelow | Single high | Doubledow | Double high
laboratories, p
A 11 1,296 1,875 0,643 3 0,284 3
B 11 1,571 1,601 0,5301 0,470 5
C 11 1,649 1,693 0,5219 0,471 8
D 11 1,630 1,591 0,482 7 0,574 0
E 10 2,078 1,394 0,370 7 0,5719
Stragglers (5%0)
p=10 2,290 2,290 0,186 4 0,186 4
p=11 2,355 2,355 0,2213 0,2213
Outliers (1 %)
p=10 2,482 2,482 0,1150 0,1150
p=11 2,564 2,564 0,144 8 0,144 8

E.2.5.5 Calculation of the genéral mean and standard deviation

Calculation
sample give

of the general nieah (m) and standard deviation (s, and sg) of Ponceau 4R content in|each
5 the values shown in Table E.30.

Table E.30 — Ponceau 4R content — Computed values of m, s,, s,

Level j
Parameter ma/kg
A B C D E
Number of laboratories, p 11 11 11 11 10
General mean, m 0,453 8,39 2,27 4,57 0,918
Repeatability standard deviation, s, 0,0200 0,1709 0,076 8 0,3337 0,026 7
Reproducibility standard deviation, sp 0,026 1 0,271 2 0,091 2 0,294 0 0,060 6
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E.2.5.6 Dependence of precision on general mean, m

Table E.30 shows that there is no obvious dependence between s, and m. Therefore, m can be considered
as the final mean, and the average s, of five matrices as the final repeatability standard deviation. The
actual calculation demonstrates a linear correlation between logs, with logm, as follows:

logsp=0,8437 logm -1,2508,R?=0,9380

E.2.5.7 Final values of precision

The precision of the Ponceau 4R content measurement method should be given as follows:

—_— 9

—

,=01256

= 0,056 m084

E.2.6 Sunset Yellow FCF

E.2.4

Elevg
The 1

.1 Original test results

bn laboratories participated in the determination of Sunset Yellow FCF content in m

est results are shown in Table E.31.

Table E.31 — Original test results — Sunset Yellow FCF content

pat samples.

Level j
Laporatory i mg/kg
A B C D E
1 0,448 0,469 9,35 9,50 2,30 2,48 4,75 4,04 1,030 0,951
2 0,461 | 0,466 9,23 8,95 2,44 2,48 490 4,85 0,933 | 1,085
3 0,459 | 0,465 8,37 8,90 2,22 2,50 4,75 4,77 0,944 | 0996
4 0,459 0,471 8,43 8,57 2,44 2,41 4,77 4,74 0,912 0,975
5 0,491 0,500 8,93 8,95 2,22 2,24 4,86 4,89 0,945 0,884
6 0,508 0,537 9,73 991 3,07 2,28 4,25 4,93 1,030 0,942
7 0,503 |0,480 9,76 10,19 2,48 2,53 4,47 498 09712 | 0957
8 0,507 0,489 | 10,14 9,43 2,96 2,06 5,04 4,65 0,947 | 1,040
9 0,501 0,467 9,23 9,94 2,42 2,38 4,63 4,87 0,883 0,967
10 0,485 0,500 10,04 9,54 2,38 2,71 4,67 4,99 0,947 0,942
11 0,535 0,473 10,04 10,84 2,60 2,64 4,82 5,10 1,015 1,025
E.2.6.2- ‘Cell means

The cell means of the determination of Sunset Yellow FCF content are shown in Table E.32.
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Table E.32 — Cell means — Sunset Yellow FCF content

Level j
Laboratory i mg/kg
A B C D E
1 0,458 5 9,425 2,390 4,395 0,980 5
2 0,463 5 9,090 2,460 4,875 1,009 0
3 0,462 0 8,635 2,360 4,760 0,9700
4 0,465 0 8,500 2,425 4,755 0,943 5
5 0,4955 8,940 2,230 1875 0,9045
6 0,522 5 9,820 2,675 4,590 0,986 0
7 0,4915 9,975 2,505 4,725 0,964'5
8 0,498 0 9,785 2,510 4,845 04998 5
9 0,484 0 9,585 2,400 4,750 0,925 0
10 0,492 5 9,790 2,545 4,830 0,964 5
11 0,504 0 10,440 2,620 4,960 1,020 0
E.2.6.3 Cell absolute differences

The cell abs

blute differences of the determination of Sunset Yellow FCF content are shown in Table

Table E.33 — Cell absolute differences — Sunset Yellow FCF content

Level j
Labgratory i mg/kg
A B C D E

1 0,021 0,15 0,18 0,71 0,059
2 0,005 0,28 0,04 0,05 0,152
3 0,006 0,53 0,28 0,02 0,052
4 0,012 0,14 0,03 0,03 0,063
5 0,009 0,02 0,02 0,03 0,041
6 0,029 0,18 0,79 0,68 0,088
7 0,023 0,43 0,05 0,51 0,015
8 0,018 0,71 0,90 0,39 0,083
9 0,034 0,71 0,04 0,24 0,084
10 0,015 0,50 0,33 0,32 0,045
11 0,062 0,80 0,04 0,28 0,010

E.2.6.4 Scrutiny of results for consistency and outliers

E.2.6.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.11 and E.12.
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Figure E.11 — Sunset Yellow FCF content — Mandel’s interlaboratory consistency statistic, h,
grouped by laboratories

1 9% critical values

5 % critical walues

Figure E.12 —=Sunset Yellow FCF content — Mandel’s intralaboratory consistency statistic, k,
grouped by laboratories

The h@uaph shows that laboratory 5 had two stragglers at levels C and E, while laboratdry 1 had an
outlier at level D. As further validation, laboratory 1 obtained a lower test result than the other
laboratories at level D, and therefore the result was rejected.

The k graph shows that laboratory 2 had a straggler at level E, as did laboratory 6, and laboratory 8
had two stragglers at level C, while laboratory 11 had an outlier at level A. As further validation, the
absolute difference between the data measured by laboratory 11 at level A is the largest, and therefore
the result was rejected.

E.2.6.4.2 Cochran’s test

E.2.6.4.2.1 General

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C
given in Table E.34.
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Table E.34 — Sunset Yellow FCF content — Value of Cochran’s test statistic C

Level j
Parameter
A B C D E
Cochran’s test, C 0,304 1 0,254 2 0,487 2 0,413 7 0,3917
Stragglers (n = 2) 0,602 0,570 0,570 0,602 0,570
Outliers (n = 2) 0,718 0,684 0,684 0,718 0,684
Number of laboratories, p 10 11 11 10 11

The application of the Cochran’s test confirms no stragglers and outliers.

E.2.6.4.2.2 | Grubbs’ test

Application jof Grubbs’ test to cell means led to the values of the test statistic G shown in Table E.33.

Table E.35 — Sunset Yellow FCF content — Application of Grubbs’ test te_cell means

Lgvel j Number of Singlelow | Single high | Double low--{' Double high
laboratories, p
A 10 1,199 1,895 0,653’4 0,450 4
B 11 1,590 1,646 0)464 2 0,5831
C 11 1,886 1,678 0,4901 0,470 6
D 10 2,005 1,587 0,398 8 0,578 9
E 11 1,859 1,437 0,3830 0,594 3
Stragglers (5 %)
p=10 2,290 2,290 0,186 4 0,186 4
p=11 2,355 2,355 0,2213 0,2213
Outliers (1 %)
p=10 2482 2,482 0,1150 0,1150
p=11 2,564 2,564 0,144 8 0,144 8

The application of the Grubbs’ test te the cell means confirms no stragglers and outliers.

E.2.6.5 Calculation of the géneral mean and standard deviation

Calculation
each samplg

Table E.36 — Sunset Yellow FCF content — Computed values of m, s, sp

pf the generalimean (m) and standard deviation (s, and sg) of Sunset Yellow FCF contgnt in
gives the valués shown in Table E.36.

Level j
Parameter mg/kg
A B C D E
Number of laboratories, p 10 11 11 10 11
General mean, m 0,483 9,45 2,47 4,80 0,970
Repeatability standard deviation, s, 0,013 8 0,338 3 0,274 9 0,236 4 0,051 8
Reproducibility standard deviation, s, 0,0229 0,645 6 0,2310 0,196 4 0,050 7
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E.2.6.6 Dependence of precision on general mean, m

Table E.36 shows that there is no obvious dependence between s, and m. Therefore, m can be considered
as the final mean, and the average s, of five matrices as the final repeatability standard deviation. The
actual calculation demonstrates a linear correlation between logs, with logm, as follows:

logsg=1,0727 logm-1,2627,R?=09426

E.2.6.7 Final values of precision

The precision of the Sunset Yellow FCF content measurement method should be given as follows:

— 4.=01830

— 4 =0,055 m1.07

E.2.7 Allura Red AC

E.2.7.1 Original test results

Elev¢n laboratories participated in the determination of Allura Red*AC content in meat spmples. The
test fesults are shown in Table E.37.
Table E.37 — Original test results —Allura Red AC content
Level j
Laporatory i mg/kg
A B C D E
1 0,469 0,451 9,15 9,91 2,26 2,44 4,86 3,93 1,017 0,977
2 0,496 0,479 8,61 8,57 2,31 2,08 4,97 5,10 0,918 0,989
3 0,481 0,509 9,20 9,87 2,38 2,13 4,74 5,14 0,990 0,953
4 0,493 0,534 9,32 9,01 2,38 2,33 4,97 492 0,930 0,918
5 0,467 0,486 9,51 9,28 2,51 2,57 4,87 4,77 0,937 0,954
6 0,453 04496 9,83 9,82 3,05 3,44 4,65 4,75 0,940 0,977
7 0,487 0,508 10,16 10,14 2,65 2,41 4,99 4,57 0,902 0,967
8 0,499 0,486 9,90 10,03 2,46 2,88 4,74 4,92 0,934 0,971
9 Q495 0,470 9,34 9,94 2,47 3,32 4,54 4,87 0,832 0,888
10 0,531 0,518 10,07 10,02 2,53 2,89 4,71 4,79 0,948 0,919
11 0,533 0,511 10,65 10,09 2,60 2,79 4,89 5,13 0,952 1,240
E.2.7.2-_“Cell means
The cell means of the determination of Allura Red AC content are shown in Table E.38.
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Table E.38 — Cell means — Allura Red AC content

Level j
Laboratory i mg/kg
A B C D E
1 0,460 0 9,530 2,350 4,395 0,997 0
2 0,487 5 8,590 2,195 5,035 0,983 5
3 0,4950 9,535 2,255 4,940 09715
4 0,513 5 9,165 2,355 4,945 0,934 0
5 04765 9,395 2,540 74,820 0,9455
6 0,474 5 9,825 3,245 4,700 0,958 5
7 0,497 5 10,150 2,530 4,780 0,934‘5
8 0,492 5 9,965 2,670 4,830 00962 5
9 0,482 5 9,640 2,895 4,705 0,870 0
10 0,524 5 10,045 2,710 4,750 09335
11 0,522 0 10,370 2,695 5,010 1,096 0
E.2.7.3 Cell absolute differences

The cell abs

blute differences of the determination of Allura Red AC.content are shown in Table E.3

Table E.39 — Cell absolute differences — Allura Red AC content

Level j
Labgratory i mg/kg
A B C D E

1 0,018 0,76 0,18 0,93 0,040
2 0,017 0,04 0,23 0,13 0,011
3 0,028 0,67 0,25 0,40 0,037
4 0,041 0,31 0,05 0,05 0,032
5 0,019 0,23 0,06 0,10 0,017
6 0,043 0,01 0,39 0,10 0,037
7 0,021 0,02 0,24 0,42 0,065
8 0,013 0,13 0,42 0,18 0,017
9 0,025 0,60 0,85 0,33 0,036
10 0,013 0,05 0,36 0,08 0,029
11 0,022 0,56 0,19 0,24 0,288

N

E.2.7.4 Scrutiny of results for consistency and outliers

E.2.7.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.13 and E.14.
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Figure E.13 — Allura Red AC content — Mandel’s interlaboratory-consistency statistic, h,
grouped by laboratories
k
3
2
1
0
1 2 3 4 5 6 7 8 9 10 11
Key
- ] 1 % critical values
. 5 % critical values
Figure E.14 <=Allura Red AC content — Mandel’s intralaboratory consistency statistic, k,
grouped by laboratories
The h graph shows that laboratory 2 had a straggler at level B, as did laboratory 6 at lgvel C, while
laboratery 1 and laboratory 11 had two outliers at level D and E, respectively. As furthef validation,

laboratory 1 obtained a lower test result than the other laboratories at level D, and laboratory 11
obtained the highest test result at level E, and therefore the results were rejected.

The k graph shows that there was no straggler, while laboratory 1 had an outlier at level D, laboratory
9 at level C and laboratory 11 at level E. As further validation, the absolute difference between the data
measured by laboratory 1 at level D, laboratory 9 at level C and laboratory 11 at level E is the largest,
and therefore the results were rejected.

E.2.7.4.2 Cochran’s test

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C
given in Table E.40.
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Table E.40 — Allura Red AC content — Value of Cochran'’s test statistic C

Level j
Parameter
A B D E
Cochran’s test, C 0,257 7 0,308 8 0,2500 0,303 6 0,340 1
Stragglers (n = 2) 0,570 0,570 0,602 0,602 0,602
Outliers (n = 2) 0,684 0,684 0,718 0,718 0,718
Number of laboratories, p 11 11 10 10 10

The application of the Cochran’s test confirms no stragglers and outliers.

E.2.7.4.3 Grubbs’ test

Application jof Grubbs’ test to cell means led to the values of the test statistic G shown in Table E.41.

Taple E.41 — Allura Red AC content — Application of Grubbs’ test to celPmeans

Lgvel j Number of Singlelow | Single high | Double low--{' Double high
laboratories, p
A 11 1,639 1,538 05728 0,466 2
B 11 2,129 1,428 0)343 6 0,633 8
C 10 1,180 2,266 0,6729 0,293 2
D 10 1,229 1,489 0,593 8 0,462 8
E 10 2,241 1,359 0,3207 0,613 0
Stragglers (5 %)
p=10 2,290 2,290 0,186 4 0,186 4
p=11 2,355 2,355 0,2213 0,2213
Outliers (1 %)
p=10 2482 2,482 0,1150 0,1150
p=11 2,564 2,564 0,144 8 0,144 8

The application of the Grubbs’ test te the cell means confirms no stragglers and outliers.

E.2.7.5 Calculation of the géneral mean and standard deviation

Calculation pf the generalimean (m) and standard deviation (s, and sg) of Allura Red AC content infeach
sample givep the values.shown in Table E.42.

Table E.42 — Allura Red AC content — Computed values of m, s,, s,

Level j
Parameter mg/kg
A B C D E
Number of laboratories, p 11 11 10 10 10
General mean, m 0,493 9,66 2,55 4,85 0,949
Repeatability standard deviation, s, 0,0181 0,291 6 0,187 8 0,170 5 0,024 9
Reproducibility standard deviation, s, 0,024 0 0,541 4 0,3324 0,172 4 0,039 4
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E.2.7.6 Dependence of precision on general mean, m

Table E.42 shows that there is no obvious dependence between s, and m. Therefore, m can be considered
as the final mean, and the average s, of five matrices as the final repeatability standard deviation. The
actual calculation demonstrates a linear correlation between logs, with logm, as follows:

logs,=1,0111 logm - 1,428 8, R2=0,903 4

E.2.7.7 Final values of precision

The precision of the Allura Red AC content measurement method should be given as follows:

— §,=0,037 mLO01
— 4,=0,2219

E.2.8 Brilliant Blue FCF

E.2.8.1 Original test results

Elev¢n laboratories participated in the determination of Brilliant Blue FCF content in m

The test results are shown in Table E.43.

Table E.43 — Original test results — Brilliant Blue FCF content

bat samples.

Level j
Laporatory i mg/kg
A B C D
1 0,384 0,367 7,78 7,99 2,13 2,01 5,28 4,62 0,848 0,833
2 0,395 0,404 8,47 8,40 2,06 2,25 4,18 3,79 0,886 0,841
3 0,405 0,418 7,78 7,83 2,21 2,28 4,20 4,25 0,844 0,843
4 0,403 0,407 7,74 7,47 2,01 1,94 4,07 4,11 0,815 0,828
5 0,383 0,392 8,01 8,16 1,98 2,09 3,84 4,00 0,793 0,811
6 0,427 04395 8,19 7,98 1,99 2,42 3,87 4,21 0,748 0,826
7 0,401 0,372 8,09 8,40 2,34 1,88 3,88 4,04 0,797 0,762
8 0,387% 0,418 8,08 8,33 1,79 2,20 3,87 4,19 0,839 0,879
9 Q0,407 0,361 7,61 8,03 2,37 1,84 3,78 4,01 0,770 0,809
10 0,385 0,403 8,31 8,09 1,94 2,21 3,97 4,03 0,838 0,787
11 0,420 0,397 8,48 8,75 2,03 2,22 4,22 4,20 0,803 0,844
E.2.4.2-_“Cell means
The cell means of the determination of Brilliant Blue FCF content are shown in Table E.44.
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Table E.44 — Cell means —Brilliant Blue FCF content

Level j
Laboratory i mg/kg
A B C D E
1 0,375 5 7,885 2,070 4,950 0,850 5
2 0,3995 8,435 2,155 3,985 0,863 5
3 0,4115 7,805 2,245 4,225 0,843 5
4 0,4050 7,605 1,975 4,090 0,821 5
5 0,387 5 8,085 2,035 3,920 0,80270
6 04110 8,085 2,205 4,040 0,797 0
7 0,386 5 8,245 2,110 3,960 0,779‘5
8 0,402 5 8,205 1,995 4,030 048590
9 0,384 0 7,820 2,105 3,895 0,789 5
10 0,394 0 8,200 2,075 4,000 0,822 5
11 0,408 5 8,615 2,125 4,210 0,823 5
E.2.8.3 Cell absolute differences

The cell abs

blute differences of the determination of Brilliant Blue FCE content are shown in Table

Table E.45 — Cell absolute differences — Brilliant Blue FCF content

Level j
Labgratory i mg/kg
A B C D E

1 0,017 0,21 0,12 0,66 0,035
2 0,009 0,07 0,19 0,39 0,045
3 0,013 0,05 0,07 0,05 0,001
4 0,004 0,27 0,07 0,04 0,013
5 0,009 0,15 0,11 0,16 0,018
6 0,032 0,21 0,43 0,34 0,058
7 0,029 0,31 0,46 0,16 0,035
8 0,031 0,25 0,41 0,32 0,040
9 0,046 0,42 0,53 0,23 0,039
10 0,018 0,22 0,27 0,06 0,071
11 0,023 0,27 0,19 0,02 0,041

E.2.8.4 Scrutiny of results for consistency and outliers

E.2.8.4.1 Graphical consistency technique by Mandel’s h and k statistics

See Figures E.15 and E.16.
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Figure E.15 — Brilliant Blue FCF content —Mandel'’s interlabora@'y consistency st
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Figure E.l%—?%;illiant Blue FCF content — Mandel’s intralaboratory consistency sf

atistic, h,

atistic, k,

The b@ph shows that no straggler has been found, while laboratory 1 had an outlier af level D. As

further validation, [aboratory I obtained the highest test result at Ievel D, and therefore the result was

rejected.

The k graph shows that laboratory 1 had a straggler at level D, while no outlier has been found herein.

E.2.8.4.2 Cochran’s test

The remaining data are used to do a further Cochran’s test which gives the values of the test statistic C

given in Table E.46.
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