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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 20633:2015(E)

Infant formula and adult nutritionals — Determination
of vitamin E and vitamin A by normal phase high
performance liquid chromatography

WARNING — The use of this International Standard can involve hazardous materials, operations
and equlpment ThlS Internatlonal Standard does not purport to address all the safety problems
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2 Terms and definitions

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

21

adulf nutritional

nutritionally complete, specially formulated food, consumed in liquid form, which may cq
sole pource of nourishment, niade from any combination of milk, soy, rice, whey, hydroly
stardh and amino acids, with and without intact protein

2.2

infant formula

breast-milk substitute specially manufactured to satisfy, by itself, the nutritional requ
infarjts during the\first months of life up to the introduction of appropriate complementary
[SOURCE: Cedex Standard 72-1981]

TIITCTPTC

This procedure utilizes the proteolytic enzyme, papain, to hydrolyze the hydrophilic protein coating of
fat micelles in milk or soy-based infant formulations in an aqueous solution. The hydrophobic contents
of the micelles are then extracted quantitatively into iso-octane in a single extraction. The extract is
analysed by normal phase HPLC using an analytical column with gradient elution. Quantification
of a-tocopherol and a-tocopheryl acetate is done using fluorescence detection with excitation and
emission wavelengths at 280 nm and 310 nm. Retinyl palmitate (cis and trans) and retinyl acetate (cis
and trans) are quantified using UV detection at 325 nm.

© ISO
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4 Reagents and materials

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

4.1 Methyl-t-butyl ether, also known as tert-butylmethylether, HPLC grade.
4.2 n-Hexane, HPLC grade.

4.3 Ethanol, HPLC grade.

4.4 Methlnol, HPLC grade.

4.5 Iso-o¢tane (2,2,4-trimethylpentane), HPLC grade.

4.6 Papain (from Carica papaya), > 3 U/mg, Sigma 762201 or equivalent.
4.7 Hydrqgquinone, Sigma H90031) or equivalent.

4.8 Glacigl acetic acid, analytical reagent grade.

4.9 Anhydrous sodium acetate.

4.10 Dilute hydrochloric acid solution.

Dilute 100 npl of a hydrochloric acid solution with a mass-fraction of 36 % to 200 ml with water.

4.11 Papain solution, mass concentration p = 20-g/I.

Dissolve 100 mg hydroquinone and 4 g anhydrous sodium acetate in approximately 80 ml of water in
a 100 ml one-mark volumetric flask (5.1d). ‘Adjust the pH to 5,0 with dilute hydrochloric acid solption
(4.10). Add 2 g of papain and make up,teVolume. Prepare fresh prior to use.

4.12 Acidified methanol solution.

Add 20 ml of glacial acetic a¢id to 1 | of methanol and mix. Prepare fresh on the day of use.

4.13 HPLCmobile phase A.

n-Hexane, fijtered.and degassed for 15 min in an ultrasonic bath.

4.14 HPLClmabile phncp B

Mix 750 ml of n-hexane with 250 ml of methyl-t-butyl ether. Add 3 ml of methanol, filter and degas for
15 min in an ultrasonic bath.

4.15 Standard substances

4.15.1 Retinyl palmitate reference standard, primary reference standard. The standard shall contain
antioxidant. CAS 78-81-2.

1) This is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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4.15.2 Retinyl acetate reference standard, primary reference standard. CAS 127-47-9.

4.15.3 a-tocopheryl acetate reference standard, primary reference standard. CAS 7695-91-2

4.15.4 a-tocopherol reference standard, primary reference standard. CAS 10191-41-0.

4.16

Standard solutions

4.16.1 Retinyl palmitate stock standard solution.

Weigh to the nearest 0,01 mg, approximately 70 mg of retinyl palmitate (4.15.1) into a 50/mll volumetric

flask

4.16

Weig
flask

4.16

Weig

(5.11). Dissolve in and dilute to volume with iso-octane (4.5).

2 Retinyl acetate stock standard solution.

h, to the nearest 0,01 mg, approximately 35 mg of retinyl acetate (4.15:2)into a 50 m| volumetric

(5.11). Dissolve in and dilute to volume with ethanol (4.3).

3 a-tocopheryl acetate stock standard solution.

h, to the nearest 0,01 mg, approximately 180 mg of a-tgcopheryl acetate (4.15.3) i

volumetric flask (5.11). Dissolve in and dilute to volume with‘iso-octane.

4.16

Weig
flask

NOTH

4.16
Tran

stoch
20 m

4.16

Tran|
flask

4.16

4 a-tocopherol stock standard solution.

nto a 50 ml

h, to the nearest 0,01 mg, approximately 100.mg of a-tocopherol (4.15.4) into a 50 m| volumetric

(5.11). Dissolve in and dilute to volume witliso-octane.

The above stock standard solutions afe stable in a refrigerator at 4 °C to 8 °C for up to 7

5 Combined working standard solution 1.

Hays.

sfer by pipette 4 ml of retinyl palmitate stock standard solution (4.16.1), 4 ml of retinyl acetate

t standard solution (4.16(2); 7 ml of a-tocopheryl acetate stock standard solution

(4.16.3) and

| of a-tocopherol stock standard solution (4.16.4), into a 50 ml volumetric flask (5.11) @nd dilute to
volume with iso-octane. Rrepare this solution freshly prior to use.

6 Combined working standard solution 2.

sfer by pipette 8 ml of combined working standard solution 1 (4.16.5) into a 100 m
(5.11)_ and’dilute to volume with iso-octane. Prepare this solution freshly prior to use,

7-.Calibration standard solutions

volumetric

Into separate 50 ml volumetric flasks (5.11), transfer by pipette 0,5 ml, 2 ml, 4 ml, 8 ml, 16 ml and 32 ml
of combined working standard solution 2 (4.16.6), and dilute to volume with iso-octane. These solutions
are used to construct a multipoint calibration curve. Prepare these solutions daily prior to use.

NOTE

For routine testing and depending on the concentration range of the analytes in the test samples, a

3 or 4 point standard curve can be used, provided the ranges are within the lowest and highest points of the 6

point

© ISO
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4.17 Stock standard purity determinations

4.17.1 Spectrometric purity of retinyl palmitate stock solution

Pipet 1 ml of retinyl palmitate stock standard solution (4.16.1) into a 100 ml volumetric flask (5.11)
and make up to volume with ethanol. Determine the absorption at 325 nm, zeroed against ethanol in a
1 cm quartz cell. Repeat the reading a further two times, rinsing the sample cuvette with the solution
before each reading. Calculate the average absorbance reading. Calculate the spectrometric purity as a

decimal, SPRp, of retinyl palmitate using Formula (1):

A 50 100

SPpp = 16 1
RP 75 mg, 1 (1
where
A is the average absorbance reading;
975 is the extinction coefficient of retinyl palmitate at 325 nm (see Reference [1]);
mit is the mass of the reference standard in mg.
4.17.2 Spectrometric purity of retinyl acetate stock solution
Pipet 1 ml of retinyl acetate stock standard solution (4.16.2), into.a 100 ml volumetric flask (5.11) and
make up to|volume with ethanol. Determine the absorption at:325 nm, zeroed against ethanol in a
1 cm quart? cell. Repeat the reading a further two times, rinsing the sample cuvette with the solpition
before eachjreading. Calculate the average absorbance reading. Calculate the spectrometric purity as a
decimal, SPg 4, of retinyl acetate using Formula (2):
SPes = A 8 50)(100><10 (2)
1560 my 1
where
A is the average absorbance reading;
1560 is the extinction eokfficient of retinyl acetate at 325 nm (see Reference [1]);
mét is the mass\ofthe reference standard in mg.
4.17.3 Spec¢trometric purity of a-tocopheryl acetate stock solution
Pipet 3 ml of a-tocopheryl acetate stock standard solution (4.16.3), into a 100 ml volumetric flask (5.11)
and make up to volume with ethanol. Determine the absorption at 284 nm, zeroed against ethandl in a
1 cm quart? cell»Repeat the reading a further two times, rinsing the sample cuvette with the solpition
before each rnading Calculate the average absorbance rnading Calculate the spectrometric purity as a
decimal, SPTa, of a-tocopheryl acetate using Formula (3):
A 50 100
43,6 mg 3
where
A is the average absorbance reading;
43,6 is the extinction coefficient of a-tocopheryl acetate at 284 nm (see Reference [1]);
Mst is the mass of the reference standard in mg.

© ISO 2015 - All rights reserved
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4.17.4 Spectrometric purity of a-tocopherol stock solution

Pipet 3 ml of a-tocopherol stock standard solution (4.16.4), into a 100 ml volumetric flask (5.11) and
make up to volume with ethanol. Determine the absorption at 292 nm, zeroed against ethanol in a
1 cm quartz cell. Repeat the reading a further two times, rinsing the sample cuvette with the solution
before each reading. Calculate the average absorbance reading. Calculate the spectrometric purity as a
decimal, SPT, of a-tocopherol using Formula (4):

SPy = A 50 100 <10 @
758 mt 3

where
A is the average absorbance reading;
75,8 is the extinction coefficient of a-tocopherol at 292 nm (see Referéence [1]);

Mst is the mass of the reference standard in mg.

4.17{5 Chromatographic purity of stock standard solutions
Preppre each stock standard solution separately as follows.

Into [four separate 100 ml volumetric flasks (5.11) transfer by pipette 1 ml of each ¢f the stock
stanglard solutions, retinyl palmitate (4.16.1), retinyl acetate\(4.16.2), a-tocopheryl acetate|(4.16.3) and
a-todopherol (4.16.4). Label each flask with the individual'analyte names. Mix and dilute ea¢h to volume
withliso-octane.

Into four separate labelled 2 ml auto sampler vialsstransfer by auto pipettor, 60 pl of retinyl palmitate
solutlion 30 pl of retinyl acetate solution, 100 pul of a-tocopheryl acetate solution angd 400 ul of
a-todopherol. Fill vial with iso-octane to appfoximately 2 ml.

Vortex briefly and inject into the liquid chromatography system according to the method|parameters
described in 6.2. Analyse retinyl palmitate and retinyl acetate by UV at 325 nm. For q-tocopheryl
acetate, analyse by UV at 284 nm and for a-tocopherol, analyse at 292 nm.

Calcylate the chromatographic.purity (CP) as a decimal for each peak of interest after integration of all
the peaks appearing on each'ehromatogram, using Formula (5):

dp — Area pf'peak of interest (5)
Total peak’area excluding solvent

Quantify the~retinyl palmitate/acetate reference standard against the trans peak in the
chromatograni only.

4.17|6-C€alculation of the concentrations of the calibration standard solutions

Calculate the concentration, py, of each vitamin in the working standard solutions from the stock
solution concentration using the appropriate dilution factor as shown in Formula (6) to Formula (9)
in pg/ml for retinyl palmitate (RP) and retinyl acetate (RA) and mg/ml for a-tocopherol (T) and
a-tocopheryl acetate (TA).

Mgt 4 8 V
= SPhp XCPpp x —E=x—x——x—2x1000 6
PWRP rp XCPRp 50 %0100 <50 (6)
Mg 4
7
PWRA = 5050100 50 " 7

© IS0 2015 - All rights reserved 5
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Pwra =SPrp X CPrp %

pWT :SPT XCPTX

where

:2015(E)

mg 7 8 'V,

t X—X

50 50 100 50

mg 20 8 V,

X— X — X —

X
50 50 100 50

is 0,5 ml, 2 ml, 4 ml, 8 ml, 16 ml and 32 ml respectively for the calibration levels

ot is the mass of the reference standard in mg;

(8)

(9)

)

SH
CH

5 Appar

Usual labor4

5.1 HPLC
for vitamin
wavelength

5.2 HPLC
4,6 mm) or {

5.3 Water
5.4 Centr
5.5 UV-VI
5.6 Analyj
5.7 Ambe

5.8 Dispo

is the UV spectrometric purity;
is the chromatographic purity as a decimal;

DO0  is the conversion factor from mg/ml to pg/ml.
atus
itory glassware and equipment and, in particular, the following:

system, consisting of a pump, autosampler, programmable UV detector operating at 32
A and a fluorescence detector at an excitation wavelength of 280 nm and an emi
for 310 nm for vitamin E.

column, analytical normal phase column, gg. Agilent Zorbax® NH22) (5 pum, 150 1
pquivalent.

bath, setat 37 °C + 2 °C.
ifuge, with adaptors for 50 ml centrifuge tubes, capable of 4 000 rpm.
5 spectrometer, with 1 cnrquartz cells.
tical balance, weighing to 4 decimal places.
r HPLC vials,/2 ml capacity, with plastic caps and polytetrafluoroethylene (PTFE) seals

sable ecentrifuge tubes, 50 ml capacity.

5.9 Laboi

5 nm
5sion

atory mechanical test tube shaker.

5.10 Sonicator bath.

5.11 One-mark volumetric flasks, capacity 50 ml and 100 ml.

5.12 Vacuum filtration apparatus, with 0,45 um nylon membrane.

5.13 Laboratory glass bottles, capacity, 250 ml, 1 land 2 1.

2) This is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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Pipettors and tips.

6 Procedure

6.1

Sample preparation

6.1.1 General

3:2015(E)

If the powder sample matrix is unknown, assume it is non-homogeneous and proceed with 6.1.2.

6.1.2

For d

250 1l bottle (5.13). Dissolve using warm water (about 40 °C to 45 °C), cool and add-200 g o

the f
cent

6.1.3

For
top 5

6.1.4

For 1
of th

6.1.5

To th
placd
bath
metH

Accujrately pipet 10 ml of iso-octane to each sample tube. Close tightly to avoid leakage af]
5 for 10 min‘preferably with a mechanical shaker. Centrifuge for 10 min at 4 000 rpnj

tube
clear

6.2

| _(my xm3)

vet blended homogenous powder samples, accurately weigh approximately 0,525 g ij

broughly homogenized sample into a screw-top 50 ml centrifuge tube.

Dry blended powder samples

ry blended/non-homogenous powder samples, accurately weigh approximately|25,0 g

nal mass (my). Accurately weigh approximately 5,0 g (m3) of reconstituted:Sample into
ifuge tube. Calculate the sample mass (powder equivalent), ms, using Formula (10):

S
m,

Wet blended powder samples

0 ml centrifuge tube. Add 5 ml warm water of approximately 40 °C and shake to disso

Liquid samples

eady-to-feed samples or concentrated liquid products, accurately weigh approximate

Sample extraction

(m1), into a
water. Note
a screw-top

(10)

ito a screw-
ve.

y 5,0 g (m3)

e above weighed solutiong;add 5 ml of papain solution (4.11). Mix to disperse each sample, cap, and

the tubes in a 37 °C * 2 %€’water bath for 20 min to 25 min. Remove the samples fro
and cool. Place in a freezer for about 5 min or refrigerate for about 20 min. Add 20
anol (4.12) to eachaimple tube and shake the tubes for 10 min preferably with a mecha

iso-octamne layer. Transfer an aliquot of the clear iso-octane layer into amber vials for Hf

HPLC analysis

m the water
ml acidified
nical shaker.

1d shake the
to obtain a
LC analysis.

6.2.1 General

The separation and the quantification have proven to be satisfactory if the following experimental
conditions are followed:

Column: Agilent Zorbax® NH323) (5 um, 150 mm x 4,6 mm);

Mobile phase A: n-hexane;

Mobile phase B: mixture of 750 ml of n-hexane, 250 ml of methyl-t-butyl ether and 3 ml of methanol;

3) Thisis an example of a suitable product available commercially. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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Flow rate: 1,5 ml/min;
Injection volume: 50 pl;
Column oven: 40 °C 2 °C;
Run time: 20 min.

Examples of typical chromatograms are given in Annex A.

6.2.2 Detector settings

Set the photo diode array (PDA)/UV detector at 325 nm for retinyl palmitate and retinyl acetatg. Set
the fluorescence detector at excitation wavelength of 280 nm and emission wavelengths of 310.nmn for
a-tocopheryl acetate and a-tocopherol.

6.2.3 Pump gradient elution cycle

The pump gradient elution cycle is given in Table 1.

Table 1 — Pump gradient elution cycle

Time Flow rate % mobile phase A % mobile phase B
min ml/min
0 1,5 95

3,0 1,5 95

12,0 1,5 5 95

14,0 1,5 5 95

15,0 1,5 95 5

20,0 1,5 95 5

7 System suitability

The resolution between cis and trans retinyl palmitate and between cis and trans retinyl acetate should
be checked when running this method; in the reference standard it should be > 1,5.

8 Calculations

Identify the all-transyand cis retinyl palmitate and acetate isomers, the o-tocopherol and the
a-tocopheryjl acetate*peaks on the sample chromatogram by comparison with the retention time qgf the
correspondingpeaks in the standard solution.

Calculate tlre—concentratiomw,of thesampte i g/100—g for retinytpalmitateor retinyt—=acetate
isomers and mg/100 g for a-tocopherol or a-tocopheryl acetate (powder or liquid) in accordance with
Formula (11):

A. -1
Ll : )y, 100
m

(11)

S

where

A is the peak area or height of retinyl palmitate/acetate (13-cis plus all-trans) or a-to-
copherol or a-tocopheryl acetate in the test sample solution;

1 is the intercept of the calibration curve for each analyte;

8 © IS0 2015 - All rights reserved
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S is the slope of the calibration curve for each analyte;

Viso is the volume of iso-octane used (here: Viso = 10 ml);

100 is the factor to convert in 100 g basis;

mg is the sample mass (for liquid samples) or powder equivalent in g (powder samples).

For the purposes of this method there is no differentiation of the varying contributions of cis- and trans-
isomers to the total retinyl palmitate/acetate activity.

For wmitamin—A—peak—integration—sum—thearea—of the 13-cis and all transisomers of retinyl

palmitate/acetate and calculate against the trans isomer.
Convlert vitamin A results to retinol using stoichiometric calculations in accordance‘with Fprmula (12):

Vitamin A as retinol (ug/100 g) = (12)
(retinyl palmitate in pg/100 g x 0,55) + (retinyl acetate pg/ 100 g x 0,87)

Convlert vitamin E results to a-tocopherol using stoichiometric calculations:
— 1 mg of a-tocopheryl acetate is equal to 1,10 a-tocopherol, and

— 1 mg=1,10 DL a-tocopherol (synthetic vitamin E; all racendic)a-tocopherol).

© IS0 2015 - All rights reserved 9
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Annex A
(informative)

Examples of chromatograms

YT 35
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X
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Peak 1 13-Cisisomer X time in min
Peak 2 Transisomer Y milli Absorbance Units (mAU)

Figure A.1 — HLPC chromatogram of retinyl palmitate calibration standard

10 © IS0 2015 - All rights reserved
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Figure A.2 — HLPC chromatogram of retinyl palmitate test sample
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YT 15,0 —

12,5
10,0 -

7,5

9,0

0,0 -

Key
Peak 1 13-Cisisomer X time'in min
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Figure A.3 — HLPC chromatogram ofretinyl acetate calibration standard
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Figure A.4 — HLPC chromatogram of retinyl acetate test sample
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Figure A.6 — HLPC chromatogram of a-tocopheryl acetate and a-tocopherol sample
chromatogram
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Annex B
(informative)

Precision data

The data given in Tables B.1, B.2 and B.3 were obtained in an interlaboratory study and published in
2015I2], in accordance with ISO 5725-2[3] and AOAC-IUPAC Harmonized Protocol for collaborative study

procedures,|to assess precision characteristics of a method of analysis.[4] The study was perfoymed
based on requirements given in References [5] and [6].
More infornpation on the validation of the method can be found at http://standards.iso.org/iso/20633

Table Bl — Precision data for retinyl acetate, (12 and 2b), and retinyl palmitate, (3¢ to 8})

expressed as retinol
Sample 1a 2b 3¢ 4d 5e 6f 78 gh

Year of interlaboratory test 2014 2014 2014 2014 2014 2014 2014 2014
Number of 1gboratories 15 15 15 15 15 15 15 15
Number o_f npn-compliant 0 0 0 0 0 0 0 0
laboratories
Numbe.r o.flzjb.oratorigs retained 15 12 15 15 15 14 14 B
after elimindting outliers
Number of ofitliers (laboratories) 0 3 0 0 0 1 1 0
Number of agcepted results 30 24 30 30 30 28 28 B0
Mean value, [x , ug/100 g RTFi 46,34 | 67,39 6,49 47,55 62,56 | 66,58 | 57,34 | 48,35
Repeatability standard deviation sy,
1g/100 g RTF 7,69 1,55 0,21 7,50 4,28 0,75 0,61 7|31
Reproducibility standard deviation 1048 8,04 0,52 10,33 6,04 433 413 186
SR, ug/100 g RTF
Coefficient of variation of 1660 | 230 | 326 | 1578 | 684 | 113 | 1,06 | 1§13
repeatability, Cyr, %
Coefficient of variation of 22,61 | 11,93 | 802 | 21,73 | 966 | 651 | 720 | 14,25
reproducibiljty, Cyr, %
Repeatability limit r [£=)2,8 x s/],
ug/100 g RTF 21,54 4,34 0,59 21,01 11,98 2,10 1,70 20,48
ReproducibilityThnit R[R=28 skl | 5934 | 2252 | 1,46 | 2892 | 1691 | 1213 | 11,56 | 21,99
ng/100 g RTE
HorRat value, according to 1,25 | 069 | 033 | 1,20 | 056 | 038 | 041 | 091
Reference [7]

a  Adult nutritional powder milk protein based, b Infant formula powder partially hydrolysed soy based, ¢ SRM 1849a,
d Adult nutritional powder low fat, € Infant formula powder soy based, f Infant formula powder milk based, g Infant formula
RTF milk based, h Infant elemental powder, i RTF is ready-to-feed,  mg/kg powder

NOTE 1 The results are expressed as pg retinol per 100 g RTF.

NOTE 2 SRM 1849a values determined are lower than the certified values, possibly due to inadequate storage conditions
during the collaborative studies. The certified value (7,68 mg/kg + 0,23 mg/kg) was obtained during a single lab validation
study for this material, see Reference [10].
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Table B.2 — Precision data for vitamin E (a-tocopherol)

Sample 1a 2b 3¢ 4d 5e 6f 78 gh
Year of interlaboratory test 2014 2014 2014 2014 2014 2014 2014 2014
Number of laboratories 15 15 15 15 15 15 15 15
Number of non-compliant 0 0 0 0 0 0 0 0
laboratories
Number o_flab.oratorl(j:s retained 14 11 14 14 14 13 14 14
after eliminating outliers
Numberof outliers (]:\hnr:fnripc) 1 4 1 1 1 Q 1 1
Numper of accepted results 28 22 28 28 28 26 24 28
Mean value, X , mg/100 g RTFi 0,58 0,48 36,38 0,14 0,46 0,49 0,45 0,41
Repqatability standard deviationsr, | o 053 | 0008 | 2,103 | 0,012 | 0,036 | @008 | 0,012 | 0,064
mg/ LOO g RTF ) ) ) ) ) J ) )
Reprjoducibility standard deviation 0052 0057 | 4539 0061 0040 | 0279 | 0035 0072
SR, mg/lOOgRTF ) ) ) ) 2 ) ) Y )
Coeflicient of variation of 399 | 167 | 578 | 890 789 | 157 | 2,5 | 1548
repeptability, Cyr, %
Coeflicient of variation of 910 | 1194 | 12,47 |<@356 | 874 | 568 | 77B | 1744
reprducibility, Cy g, %
Repgatability limitr[r=28xs:], | 054 | 0022 | 58897 0035 | 0,101 | 0,022 | 0,033 | 0,178
pug/100 g RTF
Reprioducibility limit R [R=2,8xsrl,| 147 | 0159 & 12,71 | 0,170 | 0,112 | 0,078 | 0,098 | 0,201
ug/100 g RTF
HorRat value, according to 0,930 | 0920 | 1,870 | 2,180 | 0,680 | 0,440 | 0,600 | 1,340
Reference [7]
a  Adult nutritional powder milk protein base¢d,"P Infant formula powder partially hydrolysed soy based,|c SRM 1849a,
d Adylt nutritional powder low fat, € Infant formula powder soy based, f Infant formula powder milk based, g Infant formula
RTF milk based, h Infant elemental powder, 'RTF is ready-to-feed,  mg/kg powder
© IS0 2015 - All rights reserved 17
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Table B.3 — Precision data for vitamin E (ax-tocopheryl acetate)

Sample 1a 2b 3¢ 4d 5e 6f 78 8h
Year of interlaboratory test 2014 2014 2014 2014 2014 2014 2014 2014
Number of laboratories 15 15 15 15 15 15 15 15
o Lo oo o 000
Z?;lnil;zl;i(;f;it:l(giaetrosries retained after 14 15 14 13 14 13 13 15
Number of optliers (laborataries) 1 0 0 0 0 2 2 0
Number of agcepted results 28 30 28 26 28 26 26 B0
Mean value, [x , mg/100 g RTFi 12,73 1,80 |172,89 | 1,84 1,30 1,44 1,56 1179

Repeatability standard deviations, | , 19 | 0066 | 3374 | 0,388 | 0,022 | 0,021 (¢-0009 | 0,61
mg/100 g RTF

Reproducibility standard deviation | 950 | 503 | 14991 | 0,156 | 0,084 | @067 | 0,065 | 0119
sg, mg/100 g RTF

Coefficient of variation of 384 | 365 | 195 | 211 | 167 143 | 060 | 3|38
repeatability, Cyr, %

Coefficient of variation of

reproducibillty, Cy r, % 7,28 11,25 8,67 8,50 6,47 4,62 4,15 6|66

Repeatability limit r [r=2,8 x s/], 1,369 | 0,184 | 9,447 | 0109 | 0,061 | 0,058 | 0,026 | 0j170

ug/100 g RTF
Reproducibility limit R[R=2,8 xsgl, | ;594 | 0567 | 41,976 | 0437 | 0,236 | 0,187 | 0181 | 0,334
1g/100 g RTF
HorRat valug, according to 0,330 | 1,070 0,580 | 0,810 | 0,580 | 0,420 | 0,380 | 0,630

Reference [7]]

a  Adult nutfritional powder milk protein based, b Infaiit*‘formula powder partially hydrolysed soy based, ¢ SRM 1B49a,
d Adult nutritjonal powder low fat, € Infant formula powder soy based, f Infant formula powder milk based, g Infant fofmula
RTF milk basdd, h Infant elemental powder,. i RTF is ready-to-feed, i mg/kg powder
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