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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 20634:2015(E)

Infant formula and adult nutritionals — Determination of
vitamin B, by reversed phase high performance liquid
chromatography (RP-HPLC)

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

asso
esta
limif

:)llsh approprlate safety and health practlces and determme the appllcablllty of
ations prior to use.

1 $Scope
This|International Standard specifies a method for the quantitative deternfination of vit

infan
high

2
For t

2.1

t and adult formula (powders, ready-to-feed liquids and liquid conceéntrates) by rev
performance liquid chromatography.

Terms and definitions

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

vitamin B12

cyan,
as 4
cyan,

2.2
adul
nutrj
sole
stard

2.3

pcobalamin and other cobalt-containing ;cerrinoids with vitamin Bj, biological a
quocobalamin, hydroxycobalamin, methylcobalamin and adenosylcobalamin, cq
pcobalamin

E nutritional

tionally complete, specially-formulated food, consumed in liquid form, which may co
source of nourishment, made from any combination of milk, soy, rice, whey, hydroly]
h and amino acids, with-and without intact protein

infant formula

brea
infan

[SOU

st-milk substitute specially manufactured to satisfy, by itself, the nutritional requ
ts during thefirst months of life up to the introduction of appropriate complementary

RCE: Cadex Standard 72-1981]

tandard to
regulatory

amin B12 in
ersed phase

rtivity, such
nverted to

nstitute the
sed protein,

irements of
feeding

3

Principle

Cyanocobalamin and other cobalt-containing corrinoids are extracted from the sample using sodium
acetate buffer (pH = 4,5) and the latter converted to cyanocobalamin using potassium cyanide at
105 °C. Extracts are purified and concentrated with C8 or C18 solid-phase extraction (SPE) cartridges
and analysed with size-exclusion and reversed-phase chromatography. Determination of vitamin B1y is
made by liquid chromatography with visible detection at 550 nm.

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.

© ISO
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4.1
4.2 Aceto
4.3
4.4
4.5
4.6 Potas
4.7 Ribof]
4.8 Sodiy|
4.9 Taka-

:2015(E)

Glacial acetic acid.

nitrile, HPLC grade.

Drierite, desiccant, anhydrous calcium sulfate, 8 mesh.
Ethanol, denatured.

Formic acid, 88 %.

sium cyanide, 97 %.
avin, 98 % to 102 % purity.
Im acetate anhydrous or sodium acetate trihydrate, ACS.

Diastase, Accurate Chemical Co.D) or equivalent.

4.10 Triethylamine, HPLC grade.

4.11 Vitam
(approximat

4.12 Prepa

4.12.1 Gen

All solution|
observed. S
unless othel

in B12 (cyanocobalamin) primary reference standard, e.g. USP Reference 115
ely 10 ug/mg), Official lot1). Store in a desiccator protected from white light.

ration of solutions and standard solutions

eral

s may be scaled up or down for Cenvenience provided good laboratory practice
plutions can be stored refrigerated or at ambient temperature in tight, inert conta
wise specified.

4.12.2 Preparation of solutions

4.12.2.1 HFLC mobile phase A”Dilute 4,0 ml of triethylamine with 1 000 ml of water. Adjust the p}

to 7 with ap

broximately 1,25-ml concentrated formic acid (4.5). Expiration: 1 week.

4.12.2.2 HFLC mobilejphase B. Mix 4,0 ml of triethylamine and 250 ml of acetonitrile with 750

water. Adjus
tightly stopy

t the pHto’5 to 7 with approximately 1,25 ml concentrated formic acid. Expiration: 1 we
ered'container.

009

b are

Iners

[ to 5

ml of
ek in

41223 H

LU mobliie phase L. Mix 4,U ml of triethylamine and /75U ml ol acetonitriie with ZoU

ml of

water. Adjust the pH to 5 to 7 with approximately 1,25 ml concentrated formic acid. Expiration: 1 week in
tightly stoppered container.

4.12.2.4 HPLC mobile phase D. Dilute 50 ml of acetonitrile to 2 000 ml with water. Expiration: 1 week
in tightly stoppered container.

4.12.2.5 Mixture of acetonitrile and water, volume fraction 10 %. Dilute 150 ml of acetonitrile to
1 500 ml with water. Expiration: 1 month in tightly stoppered container.

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.

2
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4.12.2.6 Mixture of acetonitrile and water, SPE elution solvent, volume fraction 30 %. Dilute 30 ml of
acetonitrile to 100 ml with water. Expiration: 1 month in tightly stoppered container.

4.12.2.7 Mixture of acetonitrile and water, column cleaning and storage solution, volume fraction
50 %. Dilute 500 ml of acetonitrile to 1 000 ml with water in a volumetric flask. Expiration: 6 months.

4.12.2.8 Mixture of ethanol and water, volume fraction 25 %. Dilute 50 ml of ethanol to 200 ml with

wate

r. Expiration: 1 year in tightly stoppered container.

4.12.2.9 Potassium cyanide solution, mass concentration p =4 g/I. Dissolve 0,02 g of potassium cyanide

in an
Prep

4.12
and (

4.12

d dilute to 5 ml with sodium acetate butter (4.12.2.11) substance concentration c,=
hre fresh immediately before use.

or 68,0 g of sodium acetate trihydrate in approximately 1 800 ml of ‘water. Adjust the pH

conc

4.12
Tran
Mix ¢
Expi}

4.12
Prep

4.12

412
to 8

4.12

entrated acetic acid (approximately 40 ml). Dilute to 2 000 ml with water. Expiration: 3

212 Resolution test solution. Weigh approximately 0,005 g of riboflavin onto a
sfer to a 100 ml volumetric flask and bring to volume with 10 % acetonitrile solution Sti
qual amounts of solution with the highest concentrdtion of vitamin B12 working stand
[ation: 1 week.

2.13 Taka-Diastase solution, p = 60_gj/l. Dissolve 0,6 g of Taka-Diastase in 10
hre fresh daily before use.

3 Preparation of standard solutions

3.1 General. Prepare all standard solutions under UV shielded fluorescent lights and
C in tightly stoppered volumetric flasks.

3.2 Vitamin Bjp; stock standard solution, p = 10 000 pg/l. Accurately weigh the

amoyint of vitamin B1y'standard (4.11) to give a stock standard concentration of 10 000 pg/

and (

lilute to 100 ml-with 25 % ethanol (4.12.2.8). Expiration: 6 months.

Calcylate the ameunt of vitamin B1; standard to be weighed, myy, in milligrams using Form

( :10000><0,1><l
w P

0,25 mol/1).

2.10 Potassium cyanide solution, p = 10 g/l1. Dissolve 0,25 g of potassium cyanjide in water
lilute to 25 ml. Prepare fresh immediately before use.
2.11 Sodium acetate buffer, ¢ = 0,25 mol/l. Dissolve 41,0 g(of sodium acetat

e anhydrous
to 4,5 with
months.

veigh paper.
r to dissolve.
hrd solution.

ml of water.

store at 2 °C

appropriate
. Dissolve in

1la (1):

e8]

where
10 000 is the desired stock standard solution concentration, in pg/l;
0,1 is the dilution volume, in 1;
P is the purity of the vitamin B1; standard (4.11) in pg of cyanocobalamin per mg of standard.

4.12.3.3 Vitamin B12 intermediate standard solution, p = 1 000 pg/l. Dilute 10 ml of stock standard

solut

© ISO

ion (4.12.3.2) to 100 ml with water. Expiration: 1 week.
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4.12.3.4 Vitamin B1 calibration standard solutions, p = 2,5 pg/1 to 25 pg/l. Into separate volumetric
flasks, dilute 0,5 ml, 1 ml, 2 ml, 3 ml, 4 ml and 5 ml of intermediate standard solution (4.12.3.3) to 200 ml
with 10 % acetonitrile (4.12.2.5). Expiration: 1 month.

5 Apparatus

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

5.1 HPLC system, consisting of a gradient pump, column switching valve and isocratic pump, UV-VIS
detector equipped with a tungsten lamp capable of monitoring at 550 nm and autosampler capable of

injecting 90

5.2 HPLC

4 um p4d

5 um, 3

5.3 HPLC

— 3 ump
with C1

P/N 77:

Epic Ph{
guardc

5.4 Oven,
5.5 pH-m
5.6 Analy

5.7 Beakd
5.8 Bottle
5.9

5.10 Desic

plto 2 000 pl of sample.

column, analytical size exclusion column:
rticle size, 250 mm x 9,4 mm (e.g. Zorbax GF-2502) P/N 884973-901);
D0 mm x 8 mm (Shodex Protein® KW-802.52), P/N F6989000), or equivalent.

column, analytical C18 column:

article size, 100 mm x 4,6 mm (e.g. Thermo Scientific Aguasil™2) P/N 77503-104
8 drop-in guard cartridges 3 pm, 10 mm x 4,6 mm (€:g” Thermo Scientific Aquas
03-014001);

nyl Hexyl, 3 um, 120 A, 100 mm x 4,6 mm, (ES Industries 125191-EPHX)2) with approp
rtridge, or equivalent reversed-phase column compatible with 100 % aqueous mobile pH

capable of maintaining temperatures of 95\°C = 5 °Cand 105 °C = 5 °C.
pter, with calibration buffer.

tical balance, accuracy to the nearest 0,000 01 g.

1S, glass, assorted sizes(

top dispenser, capable of dispensing 30 ml or equivalent.

Cylinders, graduated, glass, assorted sizes.

cator,

5.11 Conic

al flasks, 125 ml capacity or equivalent glassware.

5.12 Filter
5.13
5.14

5.15

paper, Whatman 2V2) or equivalent.

Funnels, plastic, suitable to use with filter paper.
Gloves, disposable.

Pipettor, variable volume, 100 pl to 1 000 pl.

2)

630)
i1™2)

riate
ase).

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.

4
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Laboratory light shields, yellow or clear shields with a cut off of at least 385 nm.

5.17 Solid phase extraction (SPE) cartridges, C8, 900 mg (e.g. Alltech/Grace Davidson P/N 209662)),
C18, 900 mg (e.g. Alltech/Grace Davidson P/N 209422)), or equivalent. An example of a SPE cartridge

quali
5.18

5.19

fication procedure is given in Annex C.

Syringes, disposable, assorted sizes.

Syringe filters, 0,45 pm nylon.

5.20
5.21

5.22

6 1

6.1

Prep

Vacuum manifold, 24 ports with stopcocks or equivalent.
Volumetric pipets, assorted sizes.

Volumetric flasks, assorted sizes.

Procedure

General

are all samples under UV shielded fluorescent lights. ‘Prepared product samples can

product samples should be as uniform and representative as possible. This should be acco

thor
6.2

6.2.1

For
react

6.2.1
For

appr
Cont|

6.2.1

for uF to 14 days after preparation if stored at 2 °C to 8<%€ in tightly stoppered volumetr

ughly mixing or stirring products before sampling.
Sample preparation

General

roducts containing starch, add T™ml of Taka-Diastase solution (4.12.2.13). Allow Taka
with the samples for at least\30 min before continuing with the extraction.

.1 Liquid samples

ready-to-feed liquids, mix samples well to ensure homogeneity and accure:
pximately 20,0 g of adult nutritionals or 25,0 g of infant formula into a 100 ml volury
inue with extraction.

.2 Powder samples

be analysed
c flasks. All
mplished by

-Diastase to

tely weigh
netric flask.

pceed as for

If thd

e powder sample homogeneity is unknown, assume that it is non-homogenous and pr

dryl

termded/momr-tomogenous powder samptes (6:2-13):

6.2.1.3 Dry blended powder samples

For dry blended/non-homogenous powder samples, accurately weigh approximately 25,0 g. Add 200,0 g
water at 40 °C before mixing until a homogeneous suspension is obtained. A homogenizer can be used
when necessary. Accurately weigh approximately 20,0 g of adult nutritionals or 25,0 g of infant formula
into a 100 ml volumetric flask.

6.2.1.4 Wetblended powder samples

For wet blended homogenous powder samples, accurately weigh approximately 3,0 g of powder into a
100 ml volumetric flask. Add 25 ml of water and mix until all of the powder dissolves.

© ISO
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6.2.1.5 Elemental formulas

For products containing free amino acids and no intact protein, add 0,5 g of calcium caseinate or non-
fat dry milk to 3,0 g of a wet blended homogeneous powder diluted with 25 ml water or 20 gto 25 g
of a liquid or reconstituted dry blended nonhomogeneous powder. Mix well to dissolve the protein.
Immediately add 30 ml of sodium acetate buffer (4.12.2.11) and 1 ml of 1 % potassium cyanide. Dilute
to volume with water, filter, and clean up and concentrate up to 60 ml of filtrate on a preconditioned

900 mg C8 or C18 cartridge. Do not heat the sample in the 105 °C oven.

6.2.2 Extraction

Add 30 ml of sodium acetate buffer (4.12.2.17T) to each sample extract and swirl to mix. In a fume hood,

add 1 ml of freshly prepared 1 % potassium cyanide (4.12.2.10) to each sample and swirl to_rix:|Heat
samples in 4 105 °C oven for at least 60 min, but for no more than 120 min. The oven temperature will
drop when the door is opened. Start timing when the oven temperature returns to 105 °Ci
Remove sanjples from the oven and immediately cool in an ice bath. Dilute samples to yolume with water.
Mix well. Filter samples through a filter paper (5.12) into 125 ml conical flasks or equivalent glassyvare.
If necessaryj filter papers can be changed if they become clogged. If prepared samples are opaqu¢ and
contain very small insoluble particles, centrifuge samples and transfer the liquid layer to funnels Jined
with filter ppper. Do not heat any samples to which calcium caseinate has been added, see 6.2.1.5.
6.2.3 Sanjple concentration
To clean up Jand concentrate the sample, insert a 900 mg SPE cdrtridge (5.17) onto the stopcock qf the
vacuum manifold and attach a 30 ml disposable syringe barrel t&’the top of each cartridge. Condition|each
cartridge with at least 20 ml of acetonitrile (elute by gravity)‘and rinse each cartridge with at least 10 ml
of water. Using volumetric pipets, transfer sample filtratesto cartridges using the guidelines in Tabl¢ 1. If
the vitamin B12 concentration is unknown, use guidelines for RTF products containing 1 ug/1to 10 pg/1. If
necessary, apply enough vacuum so that the samples drip steadily through the cartridges. Sample filtrates
should pass fhrough the cartridges at a rate of nosmore than 120 drops/min. Discard eluent.

Table 1 — Guidelines for loading sample filtrates onto SPE cartridges

Vitamin B12 in RTF products Vojmse of flltrate_loaded onto SPE Final dilution volume
cartridge
pg/l ml ml
<1 80 5

1-10 70 - 80 10

11-20 50-60 10

21-50 20-40 10
NOTE Do nptloadunore than 60 ml of adult nutritionals onto an Alltech C8 or C18 cartridge.
After all of the-samplefiltrate haspassed through-the-cartridge, rinsecachcartridge-with-5-mlsbater

oS pPoasSTo—TT IO g ST

and discard eluent. Air dry each cartridge by pulling a vacuum until no more eluent is observed. Close
each stopcock.

Using the guidelines in Table 1, place a 5 ml or 10 ml volumetric flask under each cartridge. Add 4,4 ml
of the 30 % mixture of acetonitrile and water (4.12.2.6) to all 900 mg SPE cartridges. Open each
stopcock and elute vitamin B into the volumetric flasks with vacuum. Eluent should pass through the
cartridges at a rate of no more than 120 drops/min.

In preparing the final dilution, for samples collected in 10 ml volumetric flasks, dilute to volume with
water.

For samples collected in 5 ml volumetric flasks, in a hood add 0,1 ml of freshly prepared 0,4 % potassium
cyanide solution (4.12.2.9) to each volumetric flask. Place prepared samples in a 95 °C oven for at least

© ISO 2015 - All rights reserved
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1,5 h, but for no more than 4 h. Remove samples from the oven and cool to room temperature. Dilute to
volume with water.

Filter an aliquot of each standard solution and prepared sample solution through a syringe filter (5.19)
into an autosampler vial.

6.3 HPLC analysis

6.3.1 System setup and configuration

The system setup and configuration are given in Figure 1

I 4 NEE

»
¥

1
1
a) Configuration 1 b) Configuration 2
Key
1 isocratic pump 5 gradient pump
2 qutosampler 6  UV/VIS detector
3 dize exclusion column 7  waste
4 [18 analytical colummn

Figure 1 — System setup and configuration of the HPLC system

6.3.1 .nstrument operation conditions

e 2.0 - " (oW =l -
- Ruu LIITIE, SU IIIIT tO 50 IIIIIT

— Injection volume: 0,9 mlto 2,0 ml

— System configuration, see Table 2

Table 2 — System configuration

Time Valve configuration
min (see Figure 1)
0-10,5 1
10,5 - 14,5 2
14,5 -30,0 to 35,0 1

© IS0 2015 - All rights reserved 7
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— Isocratic pump

— Mobile phase D (4.12.2.4).

— Adjust the flow rate so that vitamin B17 elutes from the size exclusion column between 10,5 min
and 14,5 min. Typical flow rates are 1,1 ml/min to 1,2 ml/min.

To determine an appropriate flow rate, connect the size exclusion column directly to the UV/VIS
detector and inject the high standard. Adjust the flow rate as necessary so that vitamin B
elutes between 10,5 min and 14,5 min.

— Gradient pump

— Mobile phase A (4.12.2.1), B (4.12.2.2) and C (4.12.2.3).

— Gradients to elute vitamin B12 in 24 min to 30 min are given in Table 3.

Table 3 — Gradient for column (see 5.3)

Eﬁe % mobile phase A % mobile phase B % mobile phase €
0 90 10 0
14,5 90 10 0
14,6 40-602 60-402 0
27,0-30,0 40-60a 60-40a 0
27,1-30,1 0 10 90
29,9-33,0 0 10 90

a  Appropriate gradient conditions shall be established with each'column to adequately resolve vitamin B12 and ribo
and to elute vjitamin B2 between approximately 24 min and(30 min. To establish appropriate gradient conditions v
new column, et the gradient composition at 14,6 min and 27,0 min to 30,0 min to the midpoint of the allowable
from this tablg. Inject the resolution test solution (4.12.2:12]) and calculate the resolution (R) between the vitamin By
riboflavin pegks. Adjust the mobile phase compositign at 14,6 min and 27,0 min to 30,0 min until R > 1,5. After vitamin B1,

elutes from th

e C18 or phenyl column, rinse the column with 90 % mobile phase C for at least 2,8 min.

lavin
ith a
fange
b and

— Floy

— Detectolr settings: detection wavelength of 550 nm and bandwidth of 10 nm.

After the sy
sample has

Example chi

7 Calcul

v rate: 1,0 ml/min.

r'stem has equilibrated, inject calibration standards and a set of samples. After thg
njected, analyse)at least one calibration standard to confirm system stability.

omatograiis are shown in Annex A.

ntions

last

7.1 General

The vitamin B12 concentrations in samples are calculated by comparison of peak areas of samples of
known weights with the peak areas of standards of known concentration.

Visually inspect each standard and sample chromatogram and verify that vitamin B13 is resolved from
all other peaks in the chromatograms.

Peak areas are measured with a data system. Before calculating the vitamin By, concentrations of samples,
compare the vitamin By peak areas of standards with the vitamin B, peak areas of samples and verify
that the sample vitamin B1, peak areas are within the range of the standard vitamin B1, peak areas.

© ISO 2015 - All rights reserved
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Calculation of standard solution concentrations

Calculate the mass concentration, pws, in micrograms per litre, of vitamin B, calibration standard

solut

ion (4.12.3.4) using Formula (2):

A
pWS:SWXPXZOO (2)
where
Sw is the amount of vitamin B1; standard weighed, in mg;
P is the purity of the vitamin B1, standard (see 4.11), in pg of cyanocobalamin (vitamin B13)
per mg of standard;
A is the aliquot of vitamin B intermediate standard solution (4.12.3.3)used, in ml (here:
0,5 ml, 1,0 ml, 2,0 ml, 3,0 ml, 4,0 ml or 5,0 ml);
200  isthe dilution volume in ml.
7.3 | Preparation of standard curves
Ateach standard concentration, average the peak areas of standards injected before a set of samples with
the deak areas of standards injected after the set of samples. Prepare a standard curve by| performing

linealr least squares (regression) on concentration versus¢thie'peak areas of the working stanpdards.

7.4

The
B1i2 4

whet

tandard curve prepared in 7.3.
Calcylate the mass fraction, wp, of vitamin*B12 in each product, in ug/100 g using Formula
v, VvV, m 1
= oy x L x 2 x Py A
mg Vg m, 10
e
i is the vitamin B2 mass concentration of the injected sample preparation extray

Calculation of vitamin B12 concentrations'in sample solutions

yitamin B1, concentration in each injected\sample preparation is extrapolated from

the standard curve, in pg/l;
/1 is theWwolume of the first dilution, in ml (here: V1 = 100 ml);

ns . \is‘the sample mass, in g;

the vitamin

3):

(3)

olated from

/o isthe volume of the second (fina]) Hilnfinn’ in ml;

% is the volume of filtrate loaded onto the cartridge, in ml;

mpy  is the total mass of powder reconstitution, in g (if applicable);

myp  is the mass of reconstituted powder sample, in g (if applicable).

NOTE mypr and myp, are 1 for liquid and direct weight powder samples.

© ISO
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Figure A.1 — Typical standard chfomatogram
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Precision data

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

proc
base

More

bdures, to assess precision characteristics of a method of analysis.[3] The study wa
1 on requirements given in Reference.[4]

information on the validation of the method can be found at http://standards.is6.org,

5 performed

iso/20634

© ISO

2015 - All rights reserved

11


http://standards.iso.org/iso/20634
https://standardsiso.com/api/?name=6303de56209e17b9bf7103a0510b28f1

:2015(E)

ISO 20634

“19pmod 33 /31 ul
jonpo.ud pa[[aqe[sIu Jo asnedaq s
B[NULIOJ JUBJUI 5 “19pmod [ejusw

h[nsau  ‘urero.ad Y31 Jy [euonLIInu 3Npe y 1apmod B[NULIOJ P[IYD [ ‘PIseq y[IW Jopmod e[nuLioj Juejul |
bLI0JeI0qE] 1 10 SUOTIRUIMLIa}aP [3Uls) e Y31y LY [BUOIILIINU J[NPE § D] MO Jopmod [euoniLIINU I[n|
b[o JURJUI p ‘paseq H[Iw PasAjoIpAy [ented zopmod e[nULIO] JUBJUIL 5 ‘PIseq Y[IW Japmod [BUONILIINU T

'pasj-03-Apeal = 414
‘paseq Aos 1eapmod e[nurioj Juejul g ‘(sued
e j ‘paseq Aos pasA[oapAy [enaed tepmod
Pe q ‘Poseq q[1W 1Y B[NULIOJ JUBJUL e

S50 110 220 020 8€0 L2'Q 050 Z€0 050 9€0 0%0 ¥€0 | [g)eoua19jey 03 SuIp10dde ‘Dnjea JeyIoH
ZES'0 | 85600 | 99500 | ¥S80°0 | 64F'0 | Y910 |“9¢€10 | 6910 | ¥6I0 | 9TIT0 | 0ZI0 8 001/5M
180T |‘[4s x 8°2 = ¥] ¥ ywry Lyqiqronpoadey
« « « « « « « « « « « qu -mxu
SL1 ¥s'e 06'8 €L ST1 €26 S'6T Tl 981 8T L'ST ¥8'8 | Apqrnpoada jo uonerrea o usPIR0Y
0610 | ZVE0'0 | Z0Z0'0 | SOE0'0 | TLI'0O | 48S00 | L8%0°0 | €09Q0 | ¥690°0 | 9T+00 | LZ¥00 8 001/81
198‘c |44 uonieraap paepuels Aiqnpoaday
¥0Z°0 | 6080°0 | TIE0°0 | Z8S0°0 | ZVED | ¥460°0 | £890°0 | €£4¥0°0 (D09S00 | 9S00 | 0ZL0°0 | 1€¥'8 |3Q0T/3M ‘[*s x 82 =] 4w Ay1[iqereaday
’{ ’{ { ’{ ’{ f ’{ s q s i ﬁxu nL\\—-U
¥L9 86'C 06 S8% €7'8 LY'S LL'6 IT'e qe’s 66'8 9%'6 069 |4Nnqeieadal Jo uoneLIEA JO JUAIE0Y
0£L00 | 6820°0 | TTT00 | 80200 | 2ZZT0 | 8%€00 | ¥¥20'0 | 69100 | 00200 | @LZ00 | LSZ00 3 001/81
110‘c  |“s|uonierasap paepuels Ajijiqereaday
801 L960 | LzZ0 | 82%0 81’1 9€9°0 | 0SZ0 | €¥S‘0 | €LE0 | 00€0) | ZLZ0 1L'sh 3001/31‘ x ‘onfea ueajy
0z 91 81 0z i 02 02 81 2z 02 81 02 sy[nsa. paydasoe jo raqunN
0 T 1 1 T 0 0 1 0 0 0 T (ser103€.10qE[) SIDI[INO JO JOqUINN
SJa1[Ino Suneurwi
01 8 6 01 6 01 01 6 13 01 6 01 Jojje poulelad Sali0ojedoqe] Jo JequnN
0 0 0 0 0 0 0 0 0 0 0 0 gor10jeI0qe] Jueljduiod-uou jo JaquinN
0T 6 0T 11 0T 0T 01 0T 11 0T 6 A S9L10Je.I0q’] JO JoqUINN
¥102 ¥102 ¥102 ¥102 ¥102 ¥102 ¥102 ¥102 ¥102 Y102 ¥102 ¥102 159} A10)E.10qE[193U] JO TBIX
e618T
W4S
14 (1] 16 u8 3L 19 aS p¥ o€ qz el LSIN srdures

Z1lg urure}iA .1oj ejep uoisma.ad — 1°d d[qelL

© ISO 2015 - All rights reserved

12


https://standardsiso.com/api/?name=6303de56209e17b9bf7103a0510b28f1

	Foreword
	1	Scope
	2	Terms and definitions
	3	Principle
	4	Reagents and materials
	5	Apparatus
	6	Procedure
	6.1	General
	6.2	Sample preparation
	6.2.1	General
	6.2.2	Extraction
	6.2.3	Sample concentration
	6.3	HPLC analysis
	6.3.1	System setup and configuration
	6.3.2	Instrument operation conditions
	7	Calculations
	7.1	General
	7.2	Calculation of standard solution concentrations
	7.3	Preparation of standard curves
	7.4	Calculation of vitamin B12 concentrations in sample solutions
	Annex A (informative)  Examples of chromatograms
	Annex B (informative)  Precision data
	Annex C (informative)  Example of SPE cartridge qualification procedure
	Bibliography

