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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 20636:2018(E)

Infant formula and adult nutritionals — Determination of
vitamin D by liquid chromatography-mass spectrometry
WARNING — The use of this method can involve hazardous materials, operations and equipment.

This method does not purport to address all the safety problems associated with its use. It is the
responsibility of the user of this method to establish appropriate safety and health practices.

1 $Scope

This|document specifies a method for the quantitative determination of vitamin Dz and/or vitamin D3
in infant formula, and adult nutritionals in solid (i.e. powders) or liquid (i.e. ready*to-feed liquids and
liquigl concentrates) forms using liquid chromatography-mass spectrometryCThe applidation range
runs|from 0,15 pg/100 g (limit of quantification) to 59 ug/100 g for vitamirt D3 and from 0,25 ug/100 g
to 63 ng/100 g for vitamin D3.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following térms and definitions apply.
ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

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

— IEC Electropedia: available at http://www.electropedia.org/

3.1
adulf nutritional
nutritionally complete, specially formulated food, consumed in liquid form, which may cdnstitute the
sole source of nourishment, made from any combination of milk, soy, rice, whey, hydrolyised protein,
stardh and amino acids; with and without intact protein

3.2
infant formula
breast-milkssubstitute specially manufactured to satisfy, by itself, the nutritional requirements of
infants duxing the first months of life up to the introduction of appropriate complementary|feeding

SOUT)f‘D CODEVY.CTAN 79 10011
INULL, GWUDLIAN OININ T o .LJU.LJ

4 Principle

Samples are saponified at high temperature then lipid soluble components are extracted into isooctane.
A portion of the isooctane layer is transferred, washed, and an aliquot of 4-phenyl-1,2,4-triazoline-3,5-
dione (PTAD) is added to derivatise vitamin D to form a high molecular mass, easily ionisable adduct.
The vitamin D-adduct is then re extracted into a small volume of acetonitrile and analysed by reversed-
phase liquid chromatography. Detection is by mass spectrometry using multiple reaction monitoring
(MRM). Stable isotope labelled d6-vitamin Dy and d6-vitamin D3 internal standards are used for
quantitation to correct for losses in extraction and any variation in derivatisation and ionisation
efficiencies(2].

© ISO 2018 - All rights reserved 1
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5 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.

5.1 General

5.1.1 Standards, =99 % pure.

5.1.2 Vita

min Dy, ergocalciferol.

5.1.3 Vitamin D3, cholecalciferol.

5.1.4 dé6-\

5.1.5 dé6-\

5.1.6 PTA

[itamin D3, 26,26,26,27,27,27-d6 ergocalciferol.
(itamin D3, 26,26,26,27,27,27-d6 cholecalciferol.

D (4-phenyl-1,2,4-triazoline-3,5-dione).

5.1.7 Formic acid (HCO2H), LC-MS grade.

5.1.8 Pot{

jssium hydroxide (KOH).

5.1.9 Pyrogallol (CcH3z(OH)3).

5.1.10 Ethag
5.1.11 Met
5.1.12 Isod
5.1.13 Acef
5.1.14 Acef
5.2 Reag

5.2.1 PTA
in 5,0 ml acq

inol (C2Hs0H).

hanol (CH30H), LC-MS grade.
ctane ((CH3)3CCH2CH(CH3)32).
one (CH3COCH3).

onitrile (CH3CN),.LC-MS grade.
ent prepardation

D solution, c(4-phenyl-1,2,4-triazoline-3,5-dione) = 10 mg/ml. Dissolve 50 mg PTAD (]
tone.(5.1.13).

.1.6)

5.2.2 Potassium hydroxide solution, c(KOH) = 8,9 mol/l. Dissolve 100 g potassium hydroxide (5.1.8)
in 200 ml water.

5.2.3 Ethanolic pyrogallol solution, c¢(CcH3(OH)3) = 0,079 mol/l. Dissolve 5 g pyrogallol (5.1.9) in
500 ml ethanol (5.1.10).

5.2.4 Mobile phase A, c(HCO2H) = 0,026 5 mol/I. To 500 ml of water, add 0,5 ml formic acid (5.1.7).

5.2.5 Mobile phase B, methanol, 500 ml (5.1.11).

© ISO 2018 - All rights reserved
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5.3 Standard preparation

5.3.1 Vitamin D is sensitive to light. Perform all steps under low-level incandescent lighting. If exclusively
vitamin D3 is required for analysis, then standards pertaining to vitamin D; need not be used and vice
versa. Calibration standards should be bracketed at the beginning and at the end of an analytical run.

5.3.2 Vitamin D; stable isotope labelled stock standard solution, p * 10 ug/ml. Dispense the
contents of a 1 mg vial of d6-vitamin D7 (5.1.4) into a 100 ml volumetric flask. Dissolve in 90 ml of ethanol
(5.1.10). To promote dissolution, sonicate if necessary. Mix thoroughly, make up to volume with ethanol
(5.1.10). Measure the absorbance of an aliquot at 265 nm. The spectrophotometer should be zeroed
i i i rately dispense

ots (~1,3 ml) into cryogenic vials and freeze at < -15 °C for up to 6 months.

5.3.3 Vitamin D3 stable isotope labelled stock standard solution, p * 10(pag/ml. Dispense the
contg¢nts of a 1 mg vial of d6-vitamin D3 (5.1.5) into a 100 ml volumetric flask. Dissolve in 90 ml of ethanol
(5.1.10). To promote dissolution, sonicate if necessary. Mix thoroughly, make-up to volume ywith ethanol
(5.1.10). Measure the absorbance of an aliquot at 265 nm. The spectrophotometer should be zeroed
against an ethanol (5.1.10) blank solution. Calculate and record concehtration. Immediately dispense
aliqujots (~1,3 ml) into cryogenic vials and freeze at < -15 °C for up to.6 months.

5.3.4 Stable isotope labelled internal standard solution,  ® 1 pg/ml. Depending on|the number
of sgmples that need to be analysed in a run, more or less“stable isotope labelled intermpal standard
solutiion needs to be made up. For every 15 samples (or partthereof) in an analytical run, remove 1 vial
of Vifamin D3 stable isotope labelled stock standard solution (5.3.2) and/or 1 vial of Vitanlin D3 stable
isotope labelled stock standard solution (5.3.3) from the\freezer and allow to warm to room temperature.
Pipefte 1,0 ml of vitamin D; stable isotope labelled stock standard solution (5.3.2) and/pr 1,0 ml of
vitamin D3 stable isotope labelled stock standardssolution (5.3.3) into a 10 ml volumetric|flask (use a
separate 10 ml volumetric flask for each set of 15 samples). Make each 10 ml volumetric flagk to volume
with[acetonitrile, pool together and mix thoroughly. Make fresh daily.

5.3.3 Vitamin D; non-labelled (stock standard solution, p 1 mg/ml. Weigh| accurately,
apprpximately 50 mg of vitamin D3 (5.1.2) into a 50 ml volumetric flask. Dissolve in 40 njl of ethanol
(5.1.10). To promote dissolution, sonicate if necessary. Mix thoroughly, make up to volume yith ethanol
(5.1.10). Store in freezer at <=15 °C for up to 1 month.

5.3.4 Vitamin D3 non-labelled stock standard solution, p * 1 mg/ml. Weighl accurately,
apprpximately 50 mg-of vitamin D3 (5.1.3) into a 50 ml volumetric flask. Dissolve in 40 njl of ethanol
(5.1.10). To promote-dissolution, sonicate if necessary. Mix thoroughly, make up to volume ywith ethanol
(5.1.10). Store iftfreezer at < =15 °C for up to 1 month.

5.3.7 Vitamin D; non-labelled purity standard solution, p * 10 pg/ml. Pipette 1,0 ml gof vitamin D

non-labelled stock standard solution (5.3.5) into a 100 ml volumetric flask. Make to volume with ethanol
(51 AV Maasura tha qkanrbancc ofan alinlir\f A 2A0 BA- ThC onnnfwnnhntomctcr Shnnlr] ha~ I'OEd against

Loy ircaSurc T aiooo oottt zZ=0oOo SpTTtroptto T TTOOTOOC—74T

an ethanol (5.1.10) blank solution. Record absorbance and calculate concentration. Make fresh daily.

5.3.8 Vitamin D3 non-labelled purity standard solution, p ~ 10 pg/ml. Pipette 1,0 ml of vitamin D3
non-labelled stock standard solution (5.3.6) into a 100 ml volumetric flask. Make to volume with ethanol
(5.1.10). Measure the absorbance of an aliquot at 265 nm. The spectrophotometer should be zeroed against
an ethanol (5.1.10) blank solution. Record absorbance and calculate concentration. Make fresh daily.

5.3.9 Non-labelled working standard solution, p ~ 1 pg/ml. Pipette 1,0 ml of vitamin Dy non-
labelled purity standard solution (5.3.7) and/or 1,0 ml of vitamin D3 non-labelled purity standard
solution (5.3.8) into a 10 ml volumetric flask. Make to volume with acetonitrile (5.1.14) and mix
thoroughly. Make fresh daily.

© ISO 2018 - All rights reserved 3
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ration standard solutions

5.4.1 See Table 1 for nominal vitamin D concentrations of the calibration standard solutions. Make

fresh daily.

5.4.2 Calibration standard 1. Pipette 10 ul non-labelled working standard solution (5.3.9) and 250 pl
stable isotope labelled internal standard solution (5.3.4) into a 25 ml volumetric flask. Add 5 ml of
acetonitrile (5.1.14) and 75 pl of PTAD solution (5.2.1), shake to mix and leave in the dark for 5 min. Add
6,25 ml of water then make to volume with acetonitrile (5.1.14), mix, and transfer to HPLC vial ready for

analysis.

5.4.3 Cali
ntable isoto
acetonitrile
6,25 ml of W
analysis.

5.4.4 Cali
250 pl stablg
acetonitrile
6,25 ml of W
analysis.

5.4.5 Cali
250 pl stablg
acetonitrile

6,25 ml of W
analysis.

5.4.6 Cali
250 pl stablg
acetonitrile

6,25 ml of W
analysis.

bration standard 2. Pipette 50 pl non-labelled working standard solution (5.3.9) and*2
pe labelled internal standard solution (5.3.4) into a 25 ml volumetric flask. Add 5

(5.1.14) and 75 pl of PTAD solution (5.2.1), shake to mix and leave in the darkfer5 min
ater then make to volume with acetonitrile (5.1.14), mix, and transfer to HBLC vial read

bration standard 3. Pipette 250 pl non-labelled working standatd solution (5.3.9)
p isotope labelled internal standard solution (5.3.4) into a 25 ml y6lumetric flask. Add 5
(5.1.14) and 75 pl of PTAD solution (5.2.1), shake to mix and Jeave in the dark for 5 min
ater then make to volume with acetonitrile (5.1.14), mix, afid transfer to HPLC vial read

bration standard 4. Pipette 500 pl non-labelledyworking standard solution (5.3.9)
e jsotope labelled internal standard solution (5.3:4)"into a 25 ml volumetric flask. Add 5
(5.1.14) and 75 pl of PTAD solution (5.2.1), shake to mix and leave in the dark for 5 min
ater then make to volume with acetonitrile {5/1.14), mix, and transfer to HPLC vial reag

bration standard 5. Pipette 1 250l non-labelled working standard solution (5.3.9]
 isotope labelled internal standard solution (5.3.4) into a 25 ml volumetric flask. Add 5
(5.1.14) and 75 pl of PTAD solution (5.2.1), shake to mix and leave in the dark for 5 min
ater then make to volumewith acetonitrile (5.1.14), mix, and transfer to HPLC vial read

Table 1 =~ Nominal concentration of calibration standards

50 pl
nl of
| Add
y for

and
ml of
L Add

y for

and
ml of
L Add

y for

and
ml of
L Add

y for

Calih

Concentration of vitamin D

ration solutien
ng/ml

ng/ml

Concentration of dé6-vitamin D

0,4 10

2,0 10

10 10

20 10

Ul [ | WY Doy =

50 10

6 Appar

atus

Usual laboratory glassware an equipment and, in particular, the following.

6.1 Ultra high performance liquid chromatography (UHPLC) system, consisting of dual pump
system, a sample injector unit, a degasser unit, and a column oven.

6.2 Triple quadrupole mass spectrometer, with sufficient sensitivity to detect and quantify vitamin
D in PTAD adduct at 0,4 ng/ml.

4
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6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16
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Solid core silica column, e.g. Phenomenex Kinetex!) C1g 2,6 um, 2,1 mm x 50 mm, or equivalent.

Spectrophotometer, capable of digital readout to three decimal places.
Centrifuge tubes, polypropylene, 15 ml.
Boiling tubes, glass, 60 ml.

Water bath, 20 °C to 70 °C.

Disposable syringes, capacity 1 ml.

Syringe filters, PTFE, 0,2 pm, 13 mm.

Centrifuges, suitable for 60 ml boiling tubes, and 15 ml centrifuge tubes:
Pasteur pipettes, glass, ~140 mm.

Horizontal shaker.

Micro centrifuge tubes, 2 ml.

Filter membranes, 0,45 um polyamide.

Cryogenic vials, 2 ml.

7 $ample preparation

7.1

Accufrately weigh 1,8 g.to’2,2 g of powder sample into a boiling tube. Record mass.

7.2

Accujrately weigh 19,0 g to 21,0 g of powder to a disposable slurry container. Record mass.

Powder sample preparation

Slurry samiple preparation

Accuratély'weigh ~80 ml water to container. Record mass.

Shake thoroughly until mixed. Place In the dark at room temperature for 15 min and s

High performance liquid chromatoegraphy (HPLC) vials, septa, and caps.

every 5 min.

ake to mix

Accurately weigh 9,5 g to 10,5 g of slurry or reconstituted powder sample into a boiling tube. Record mass.

7.3

Liquid sample preparation

Accurately weigh 10,0 ml of liquid milk into a boiling tube. Record mass.

1) 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 this product.

© ISO 2018 - All rights reserved
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8 Procedure

8.1 Extraction and derivatisation

To powder, slurry, or liquid sample in a boiling tube, add 10 ml of ethanolic pyrogallol solution (5.2.3),

and 0,5 ml o

f stable isotope labelled internal standard solution (5.3.4), cap and vortex mix.

Add 2 ml of potassium hydroxide solution (5.2.2) to boiling tube, cap and vortex mix.

Place boiling tube in water bath at 70 °C for 1 h, vortex mix every 15 min.

Place boilin

Add 10 ml
shaker for 1

Add 20 ml o

Transfera 5
taking care

Add 5 ml of

Transfer 4
disposable }
lower layer)

Add 75 pl of
Allow to sta
Add 1 ml ac

Using a vari
taking care

Add 167 pl g

Using a syri
cap ready fq

8.2 Chros

Form high ¢
Table 2. Infd

1 - h | 1 =1 1
b LUDC 11 WdLlCT Dalll at TOUIT LCIHIpPET atul © UIItil COOIL.

f isooctane (5.1.12) to the boiling tube; cap boiling tube tightly and place on horiz
D min.

f water to boiling tube and invert tube 10 times; place in centrifuge at >250gfor 15 mij

ml aliquot of the upper isooctane layer into a 15 ml centrifuge tube using a Pasteur pig
hot to transfer any of the lower layer (discard boiling tube with lower1ayer).

water to centrifuge tube, cap and vortex mix and place in centrifuige at 2 000g for 5 mi

ml to 5 ml of upper isooctane layer to a new 15 ml disposable centrifuge tube us
bipette, taking care not to transfer any of the lower dayer (discard centrifuge tube

PTAD solution (5.2.1) to centrifuge tube, cap andimmediately vortex mix.
nd in the dark for 5 min to allow for derivatization reaction to complete.
btonitrile to centrifuge tube, cap and vortex mix, place in centrifuge at 2 000g for 5 mij

able volume pipette, transfer 500-y0yof the lower layer into a micro centrifuge tube (
hot to transfer any of the upper layer.

f water to the micro centrifuge tube (6.13), cap and vortex mix.

nge filter, transfer an aliguot from the micro centrifuge tube (6.13) to an amber HPL(Q
r analysis.

matography

ressure gradients by mixing the two mobile phases, A and B, using the procedure givj
rmationon expected retention times and product ion spectra are given in Annex A.

bntal

ette,

e

ng a
with

—

6.13)

vial,

en in

Table 2 — Gradient procedure for chromatographic separation

Time Flow rate Mobile phase A Mobile phase B
min ml/min % %
0 START 0,6 25 75
3,3 PUMP 0,6 100
3,7 PUMP 1,0 100
4,8 PUMP 1,0 100
4,9 PUMP 0,6 25 75
5,5 STOP 0,6 25 75

© ISO 2018 - All rights reserved
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8.3 Mass spectrometry

Set up the mass spectrometer with the instrument setting shown in Table 3. These values are indicative
and need to be optimized for each instrument used. Examples of alternative instrument settings are
given in Annex C.

Table 3 — Mass spectrometer instrument settings

Instrument parameter Value
ionization mode ESI+
cuktaingas 207 kPa (30 psi)
nebulizer gas 277 kPa (40 psi)
heater gas 277 kPa (40 psi)
collision gas N2
source temperature 300-2C
ion spray voltage 5500V

Settipgs are applicable to Sciex 6500 mass spectrometer. Sciex 6500 mass spectrometer'is an example of a sujtable product
availfble commercially. This information is given for the convenience of users of this\document and does notj constitute an
endofsement by ISO of this product.

Compound specific parameters to be used are shown in Table 4.and Table 5.

Table 4 — Compound parameters (vitamin D3 instrument method only)

Vitamin D2 iona Preic(:l;sor Production DP EP CE CXP] Iziwnfe“
m/z m/z \Y \ \ Vv ms
analyte quantifier 572,2 298,0 23 22 120
analyte qualifier 572,2 280,0 a1 10 39 16 80
infernal standard quantifier 578,2 298,0 23 22 120
internal standard qualifier 578,2 280,0 39 16 80

Key
DP: Heclustering potential

EP: entrance potential

CE: ¢ollision energy

CXP:| collision cell exit'potential

a  Analyte = vitamin D2-PTAD adduct, Internal standard ion = d6-vitamin D2-PTAD adduct.

© ISO 2018 - All rights reserved 7
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Table 5 — Compound parameters (vitamin D3 instrument method only)

Vitamin D3 iona Precursor | production| DP EP ce | cxp | Dwell
m/z m/z \Y \Y \Y \ ms
analyte quantifier 560,2 298,0 21 18 120
analyte qualifier 560,2 280,0 151 10 37 18 80
internal standard quantifier 566,2 298,0 21 18 120
internal standard qualifier 566,2 280,0 37 18 80

Key

DP: decluste
EP: entrance|
CE: collision

CXP: collisio

ing potential
potential
Energy

h cell exit potential

a  Analyte g vitamin D3-PTAD adduct, Internal standard ion = d6-vitamin D3-PTAD adduct.
9 Calculations
9.1 Calculpte the concentration of d6-vitamin D3 in vitamin D7 stable.isotope labelled stock standard
solution (5.3.2) using Formula (1):
SILD,SS
SILD,S9p200ne =253 10 000 8
El %
1cm

where

SILD2SSp2conc is the concentration of d6=vitamin D3 in stock standard (pg/ml);

SILD2SYabs(Amax) is the UV absorbance of’stock standard at 265 nm (1/cm);

E}Z/fn is the extinctiofi coefficient for vitamin Dy in ethanol [461] (dl/g.cm);

10 000 is the concertration conversion factor (g/dl to pg/ml).
9.2 Calculpte the concenfration of d6-vitamin D3 in vitamin D3 stable isotope labelled stock starldard
solution (5.3.3) using Fotunula (2):

SILD.SS
N 3~ abs(Amax)
SILD;SYpz06ne= i x 10 000 (2)
1cm

where

SILD3SSp3conc is the concentration of d6-vitamin D3 in stock standard (pg/ml);

SILD3SSabs(Amax) is the UV absorbance of stock standard at 265 nm (1/cm);

Eiz/fn is the extinction coefficient for vitamin D3 in ethanol [485] (dl/g.cm);

10 000 is the concentration conversion factor (g/dl to pg/ml).

© ISO 2018 - All rights reserved
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9.3 Calculate the concentration of d6-vitamin D7 in stable isotope labelled internal standard solution

(5.3.4) using Formula (3):

SILISDZCOHC =SILDZSSD2COHC X%Xl OOO

where

9.4

(5.3.4) using Formula (4):

where

9.5

(5.3.7) using Formula (5):

where

9.6

SILISp2conc is the concentration of d6-vitamin D3 in internal standard (ng/ml);

SILD2SSp2conc is the concentration of d6-vitamin D3 in stock standard (pg/ml);

3

1000 is the concentration conversion factor (pg/ml to ng/ml).

Calculate the concentration of d6-vitamin D3 in stable isotope labelled interiaal stand

ILIS p3conce =SILD3SS p3conc x%xl 000

Lo

S$ILISp3conc is the concentration of d6-vitamin D3 in intternal standard (ng/ml);
$ILD3SSp3conc is the concentration of d6-vitamin D3 fstock standard (pg/ml);

1000 is the concentration conversion factor (pg/ml to ng/ml).

Calculate the concentration of vitamin Dg' in vitamin Dy non-labelled purity stand

NLD,PS abs(Amax)

1%
E1(:m

%x10000

NLD2PSpzconce =

INLD2PSp2conc is-the concentration of vitamin Dy in purity standard (pg/ml);

INLD2PSabs(Amag)yis the UV absorbance of purity standard at 265 nm (1/cm);

31% is the extinction coefficient for vitamin D3 in ethanol [461] (d]/g.cm)
cm
10 000 is the concentration conversion factor (g/dl to pg/ml).

ard solution

(4)

hrd solution

(5)

Calculate the concentration of vitamin D3 In vitamin D3 non-labelled purity standard solution,

(5.3.8) using Formula (6):

NLD3PS abs(Amax)

1%
E1cm

NLD3PSD3C01’1C = x10000

where

© ISO 2018 - All rights reserved
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NLD3PSp3conc is the concentration of d6-vitamin D3 in purity standard (pg/ml);

NLD3PSabs(amax) is the UV absorbance of purity standard at 265 nm (1/cm);

E1% is the extinction coefficient for vitamin D3 in ethanol [485] (dl/g.cm);
1cm

10 000 is the concentration conversion factor (g/dl to pg/ml).

9.7 Calculate the concentration of vitamin D3 in non-labelled working standard solution (5.3.9) using

Formula (7):
1,0
NLWS pbcone =NLD3PSpsone xﬁxl 000
where
NLWSp3cone  is the concentration of vitamin D7 in working standard (ng/ml);
NLD2PSp2conc is the concentration of vitamin D in purity standard (pg/mil);
1000 is the concentration conversion factor (pg/ml to ng/ml):
9.8 Calculpte the concentration of vitamin D3 in non-labelled warking standard solution (5.3.9)
Formula (8)
1,0
NLWSD conc = NLD3PSD3COHC XExl 000
where
NLWSp3cone  is the concentration of vitamin D3 in working standard (ng/ml);
NLD3PSp3conc is the concentration of vitamin D3 in purity standard (pg/ml);
1000 is the concentration/conversion factor (pg/ml to ng/ml).
9.9 Calculpte the concentration of vitamin D and/or vitamin D3 in calibration standard solutions

using Formu

lae (9) to (13):

0,01

(7)

1Sing

(8)

(5.4)

(9)

(10)

(11)

(12)

(13)

CSchonc = NLWSDconc X——
25
0,05
CS2pconk ENLWSpeone X——
25
0,25
CS3pconc =NLWSpeone X——
25
0,5
CS4'Dconc: = NLWSDconc X
25
1,25
CS5pconc =NLWSpeone X——
25
where
10 © ISO 2018 - All rights reserved
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CS1-5pconc  is the concentration of vitamin D7 or vitamin D3 in calibration standards (ng/ml);

NLWSpconc is the concentration of vitamin D7 or vitamin D3 in working standard (ng/ml).

9.10 Calculate the concentration of dé6-vitamin Dy and/or dé6-vitamin D3 in calibration standard

solutions (5.4) using Formula (14):

CSl'5Dc0nc = SILISDconc X%

where

(14)

9.11| Calculate the mass of powder in slurried sample (7.2) using Formula (15):

he=—
° (md +my, ) A
where
Mg is the mass of sample (g);
mq is the mass of dry powder added to slurried sample (g);

Mw is the mass of water added to slurried’sample (g);

ma is the mass of aliquot of slurriedssample used in analysis (g).

9.12| Determine the linear regressian)of the calibration curve y = mx + ¢ (using the “le
method) for the ratio of peaks aréas (non-labelled vitamin D/stable isotope labelled df
versiis the ratio of concentrations-(hon-labelled vitamin D/stable isotope labelled d6-vitam]

calibfation standards with the y-intercept forced through zero.

9.13| Interpolate the vitamin D or vitamin D3 contents in unknown samples from the calibr

Calcylate the mass‘fractions of vitamin D; or vitamin D3 in dry powders or ready-to-feed 1

[S1-5pconc 1S the concentration of d6-vitamin Dy or d6-vitamin D3 in calibration stand

hrd (ng/ml);

$I1LISpconc is the concentration of d6-vitamin Dy or d6-vitamin D3 in internalistandard (ng/ml).

(15)

hst squares”
-vitamin D)
n D) for five

htion curves.

iquids using

Formula (16):
A 1 s XVig 100
tz—““x—x(p )x (16)
s m, 1000
where
wp is the mass fraction of vitamin Dy or vitamin D3 in sample (nug/100 g);
And is the peak area of vitamin D7 or vitamin D3 in sample;
Ais is the peak area of d6-vitamin D; or d6-vitamin D3 in sample;
l is the slope of the calibration curve;
Dis is the concentration of d6-vitamin D3 or d6-vitamin D3 in internal standard (ng/ml);
© ISO 2018 - All rights reserved 11
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Vis is the volume of internal standard spiked to sample (ml);
mg is the mass of sample (g);

1000 is the mass conversion factor (ng/g to ug/g);

100 is the mass conversion factor (pg/g to pg/100 g).

Calculate the mass concentrations of vitamin Dy or vitamin D3 in ready-to-feed liquids using

Formula (17):

pD=$i—><Ai><(MS ViS)x 109 17)
Al 1 |4 1000
where
PD is the mass concentration of vitamin D; or vitamin D3 in sample (ug/200 ml);
And is the peak area of vitamin D3 or vitamin D3 in sample;
Ais is the peak area of d6-vitamin D3 or d6-vitamin D3 in sample;
I is the slope of the calibration curve;
Pis is the concentration of d6-vitamin Dy or d6-vitamin D3 in internal standard (ng/m]l);
Vis is the volume of internal standard spiked to:sample (ml);
Vs is the volume of sample (ml);
1000 is the mass conversion factor (ng/mbto ug/ml);
100 is the mass conversion factor{({tg/ml to pg/dl).
10 Results
Report the rlesult as pg/100 g or pug/+00 ml to one decimal place.
11 Precisjion
11.1 Genepal
Details of thenterlaboratory study for the determination of the precision of the method are
summarized dh,Annex B. The values derived from the interlaboratory test may not be applicahle to
analyte conCentrationrangesarmd/or matricesotherthamrthose givemrimAmexBtmraddition;Ammex C

provides data for comparison between this document and EN 12821.

11.2 Repeatability

The absolute difference between two single test results obtained on identical test material by
one operator using the same apparatus within the shortest feasible time interval will exceed the
repeatability limit, r, in not more than 5 % of the cases.

The values for vitamin Dy are as follows:

X,pg/100g r,ng/100 g
NIST SRM 1869: 13,8 2,2

12 © ISO 2018 - All rights reserved
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The values for vitamin D3 are as follows:

%, 1ug/100 g I, ug/100 g
NIST SRM 1849a: 10,2 0,9
Infant formula powder partially hydrolysed soy based: 8,6 09
Infant elemental powder: 8,2 0,5
Adult nutritional RTF high protein: 1,0 0,1
Infant formula powder soy based: 9,9 1,2
Child elemental powder: 8,3 1,0
Infant formula RTF milk based: 0,7 0,1
Adulf nutritional RTF high fat: 1,3 0,1
Child formula powder: 7.6 0,4
Infant formula powder partially hydrolysed milk based: 8,8 a,8
Toddler formula powder milk-based: 8,7 a,7
Milkibased infant formula: 10,1 1,5
Infant formula powder FOS/GOS based: 6,9 0,9
Lowd{fat adult nutritional powder: 3,3 0,4

11.3 Reproducibility

The absolute difference between two single test results obtained on identical test material|reported by
two laboratories will exceed thexreproducibility limit, R, in not more than 5 % of the cases.

The Values for vitamin Dy are as follows:

x,ung/100 g R, pgy100 g
SRM|1869: 13,8 49
The values fot vitamin D3 are as follows:

x,ung/100 g R, pngy100 g
SRM 1849a: 10,2 2,1
Infant formula powder partially hydrolysed soy based: 8,6 2,1
Infant elemental powder: 8,2 1,9
Adult nutritional RTF high protein: 1,0 0,3
Infant formula powder soy based: 9,9 3,0
Child elemental powder: 8,3 1,8
Infant formula RTF milk based: 0,7 0,2

© ISO 2018 - All rights reserved 13


https://standardsiso.com/api/?name=e8b72ba4108dba2b5830af447a147868

IS0 20636:2018(E)

Adult nutritional RTF high fat:

Child formula powder:

Milk-based infant formula:

1,3 0,2
7,6 1,4
Infant formula powder partially hydrolysed milk based: 8,8 1,6
Toddler formula powder milk-based: 8,7 2,4
10,1 2,3
Infant formula powder FOS/GOS based: 6,9 1,7
3,3 1,1

Low-fat adult nutritional powder:

14
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Examples of spectra and chromatograms
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Figure A.1 — Product ion spectrum for vitamin D
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Figure A.2 — Product ion spb\ctrum for vitamin D3
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Figure A.3 — Multiple reaction monitoring chromatogram for vitamin D
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Figure A.4 — Multiple reaction monitoring chromatogram for vitamin D3
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Annex B

(informative)

Precision data

The data given in Table B.1 and Table B.2 were obtained from an interlaboratory studyl[3l[4], in
accordance with ISO 5725-2[5] and the AOAC-IUPAC harmonized protocol for collaborative study

procedures,
based on re

to assess precision characteristics of a method of analysislél. The study was perfoymed

Juirements given in Reference [7].

Table B.1 — Precision data for vitamin D>

Sample

Year of interlaboratory test

Number of laboratories

Number of non-compliant laboratories

Number of laboratories retained after eliminating outliers

Number of outliers (laboratories)

Number of accepted results

34

Mean value, x , ug/100 gb

13,8

Repeatability standard deviation, s, ug/100 g

0,8

Reproducibility standard deviation, sg, ng/100'g

1,8

Coefficient of variation of repeatability, Cyy, %

58

Coefficient of variation of reproducibility, Cy g, %

12,7

Repeatability limit, r [r= 2,8 x s4], 1g/100 g

2,2

Reproducibility limit, R [R = 2,8 x sg], ug/100 g

4,9

HorRat value, according to"Reference [8]

0,6

a  NIST candidate SRM 1869.

b 100 g refers to the\powder.

18
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