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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.

1 1C o dode oo doao o 2o o oo o d o oo cazatlb b o oo Sirarn-da-tlha lCO /I C N o oty D
Intel‘natlon TotantarasSar CurarcCt T attoTOanCCvv It T arCSgTv CIT T thCTo O TG DIT CCTIv eSSy T ATt 2

The main thsk of technical committees is to prepare International Standards. Draft Internatjonal
Standards gdopted by the technical committees are circulated to the member bodies for vqting.
Publication [as an International Standard requires approval by at least 75 % of the member bpdies
casting a voge.

Attention is|drawn to the possibility that some of the elements of this document-may be the subjéct of
patent rightg. ISO shall not be held responsible for identifying any or all such patent rights.

[SO 17180 was prepared by Technical Committee ISO/TC 34, Food products,Subcommittee SC 10, Apimal
feeding stuff

g
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Ani

imal feeding stuffs — Determination of lysine,

methionine and threonine in commercial amino acid
products and premixtures

WARNING — This document can involve the use of hazardous materials, operations, and
equlpment ThlS document does not purport to address all the safety rlsks assoc1ated with its use.
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ices and determme the appllcablllty of local regulatory llmltatlons prlor to usSe,

$cope

International Standard specifies a method for the quantitative determination of free (i
d) lysine, methionine, and threonine in commercial products and premixtures containir
10 % mass fraction of the respective amino acid. It does not distirguish between D- a

For the purposes of this International Standard, the term famino acids” used in Clau;
5 to lysine, methionine, and threonine.

Principle
amples are treated in dilute hydrochloric acid and€hen diluted with sodium citrate buffe
I chromatography (HPLC), using a cation exchange resin and sodium citrate buffer elug

imino acids are measured colourimetrically following post-column reaction with ninhyj
fluorescence detection after post-columirreaction with ortho-phthaldialdehyde (OPA).

Reagents and materials

nly reagents of recognizedanalytical grade, unless otherwise specified.
Water, double distilled water or equivalent purity (conductivity <10 puS/cm).
Standard substances.

Lysine-HCI crystals, purity superior to 99 % mass fraction dried under vacuum in
days.over P05 prior to use.

3.2

ind healthy

hon-protein-
g more than
nd L-forms.

e 2 onwards

. Norleucine

nal standardisadded and theaminoacids are separated by anamino acid analyser or high performance

nt solutions.
drin reagent

a desiccator

a desiccator

for 2

Threonine crystals, purity superior to 99 % mass fraction dried under vacuum in
days over P05 prior to use.

3.2.3 Methionine crystals, purity superior to 99 % mass fraction dried under vacuum in a desiccator

for 2

days over P05 prior to use.

3.3 Norleucine crystals, for use as internal standard, purity superior to 99 % dried under vacuum in a
desiccator for 2 days over P;05 prior to use.

3.4 Sodium hydroxide solution, c(NaOH) = 7,5 mol/I, for pH adjustment of sodium citrate buffer.

Carefully dissolve 300 g sodium hydroxide in water (3.1) and makeup to 1 1.
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3.5 Hydrochloric acid, y(HCI) = 370 g/kg.

3.6 Sodium citrate dihydrate.

3.7 2,2’-Thiodiethanol (thiodiglycol).

3.8 Phenol crystals, purity superior to 98,5 % mass fraction.

3.9 Sodium citrate buffer, pH 2,20.

Dissolve 19/61 g of sodium citrate dihydrate (3.6), 5 ml of thiodiglycol (3.7), 1 g of phenol (3:8) and
16,5 ml of HCI (3.5) in 800 ml of water. Adjust the pH to 2,2 with a few drops of HCI (3.5). 'or-NaOH
solution (3.4). The phenol acts to preserve the buffer solution.

Sodium citrate buffer can be also prepared from citric acid and sodium chloride.

3.10 Hydrgchloric acid solution, c¢(HCI) = 0,1mol/1.

Take 8,2 mljof HCI (3.5), dilute with approximately 900 ml of water (3.1). Mix'thoroughly and malke up
to 11 with water.

3.11 Standard solutions of amino acids.

3.11.1 Intejrnal standard substance norleucine stock solutien; c(Nle) = 2,5 mmol/1.

Dissolve 0,328 g norleucine (3.3) and transfer quantitatively with 0,1 mol/l HCl (3.10) into p 1 1
volumetric flask.

Store below|5 °C for no more than 6 months.

3.11.2 Amino acids standard stock solutiens; c = 2,5 mmol/I.
Prepare a stfandard stock solution for each. molecule.

Standard solutions shall contain only the amino acid being analysed, i.e. lysine, threonine or methidnine.
Commercially available mixed staridard solutions, e.g. containing 18 amino acids, do not give optimal regults.

Transfer 0,456 g lysine-HCI (3.2.1), 0,297 g threonine (3.2.2), and 0,373 g methionine (3.2.3) intoja 11
volumetric flask and maké.up to the mark with 0,1 mol/1 HCI (3.10).

Store below|5 °C for ne,more than 6 months.

3.11.3 Amilno acids calibration solution.

3.11.3.1 Weight dilution. Weigh 2,5ml of each amino acid stock solution ma, (3.11.2) and 2,5 ml of
norleucine stock solution mpyje (3.11.1) into a 50 ml volumetric flask. Make up to volume with sodium
citrate buffer (3.9).

Store the solution below 5 °C for not more than 1 week.

3.11.3.2 Volume dilution. Using a pipette (4.4) or dilutor (4.7), dilute equal volumes of amino acid stock
solution (3.11.2) and norleucine solution (3.11.1) with sodium citrate buffer (3.9), e.g. 50 pul norleucine
solution and 50 ul amino acid stock solution are diluted by the dilutor to 1 000 pl with sodium citrate
buffer (3.9).

3.12 Elution buffers for cation exchanger column. Use commercially available buffers or prepare
them according to the requirements specified by the analyser manufacturer. Typically three to five

2 © IS0 2013 - All rights reserved
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buffer solutions are used containing sodium citrate or carbonate and small quantities of additives and
preservatives.

3.13 Ninhydrin or OPA reagent. Use commercially available reagents or prepare them according to the
requirements specified by the analyser manufacturer.

4 Apparatus

Usual laboratory apparatus and in particular the following.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

If del
deriy
shall

4.8

4.9

4.10

4.10

4.10

4.10

Glass beakers, of capacity 1 000 ml.

Volumetric flask, of volume 50 ml, 100 ml, 500 ml, 1 000 ml.
Graduated measuring cylinders, of volume 100 ml, 1 000 ml.
Graduated pipettes, of volume 5 ml and 10 ml.

Magnetic stirring plates or mechanical shaker.

Membrane filters 0,2 um consisting of cellulose acetate or PVDFE.

Dilutor, optional for volumetric dilution.

rivatization is done with ninhydrin, use a volume dilution ratio of 1-20. Use a higher 1
atization. Check the coefficient of variation (CV) of the dilution regularly with a bals
be less than 1 %.

pH meter.

Analytical balance, readability 0,1 mg.

Amino acid analyserorequivalenthigh performanceliquid chromatography (HPLC
1 Cation exchange resin column placed in an oven.

2 Guard-cglumn.

3 Automatic or manual injection system, able to inject volumes from 10 pl to 100 pl

atio for OPA
ince; the CV

equipment.

4.10.4 HPLC pumps for buffers.

4.10.5 Ninhydrin or OPA post- column derivatization pump.

4.10.6 Channel UV detector set at 440 nm and 570 nm for ninhydrin post-column reaction or
fluorescence detector set at excitation wavelength 330 nm and emission wavelength 460 nm for OPA
post-column reaction.

4.10.7 Data acquisition and handling system for integration of peaks.

© ISO
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5 Procedure

5.1 Preparation of samples

Grind the sample (mill or mortar) until it passes through a sieve with 0,25 mm openings. Homogenize
it thoroughly.

5.2 Number of prepared extracts

Prepare two different extracts of each sample.

5.3 ExtreJction using dilution by weighing

5.3.1 Pur

Weigh 0,45
(3.2.3) into
acid while 5
volume (me;
(mai). Weigl
with citrate

If the samp]
more than 1

5.3.2 For

Calculate th

expected vallues using Formula (1):

mtp prem|

where
Mtp pure

Wexp

For exampld
1,8gtol9g

b amino acids trade products

b to 0,47 g lysine-HCI (3.2.1), 0,29 g to 0,31 g threonine (3.2.2), 0,36 g tg 0,38 g methigq
weighed 500 ml bottles. Add approximately 400 ml 0,1 mol/1 HCI (3.18). Dissolve the a
tirring with a magnetic stirrer (4.5) for 30 min. Determine the ¢otal mass of extra
) and weigh an aliquot of 1 ml using a graduated pipette (4.4) into‘a 50 ml volumetric
1 additionally 2,5 ml norleucine solution (3.11.1) (mnje) into thavflask, then fill to the

buffer (3.9) and mix well.

week.

premixes or impure amino acid trade products

P approximate mass, Mp premix, in grams, oftést portion based on the amino acid with 19

_ Mip pure aa
=————

x100

Wexp

aa is the mass, inrgrams, of the test portion used for pure amino acid;

is the expected mass fraction, expressed in grams per 100 g, of the amino acid
lowest{cofitent.

e, a premix with a 20 % mass fraction of DL-methionine requires test portion amou

nine
mino
ction
flask
mark

e solutions are not to be examined the same day, they. shall be stored below 5 °C fof not

west

(0

pf

nt of

0 ml

Weigh in th

b calculated test portion amount into weighed 500 ml bottles. Add approximately 4(

0,1 mol/1 HCL. Dissolve the premix while stirring with a magnetic stirrer for 30 min. Determine the total
mass of extraction volume (mex) and weigh an aliquot of 1 ml using a graduated pipette (4.4) into a 50 ml
volumetric flask (ma);). Weigh additionally 2,5 ml norleucinestock solution (3.11.1) (mn)e) into that flask.

Fill to the m

ark with citrate buffer (3.9) and mix well.

If the premix contains amino acids with high expected contents, dilutions using an aliquot of less than
1 ml of extract plus 2,5 ml norleucine (3.11.1) (mnje) may be prepared.

If the sample solutions are not to be examined the same day, they shall be stored below 5 °C for not
more than 3 days.

© ISO 2013 - All rights reserved
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5.4 Extraction using volumetric dilution

5.4.1 Pure amino acids trade products

Weigh 0,45 g to 0,47 g lysine-HCI, 0,29 g to 0,31 g threonine, 0,36 g to 0,38 g methionine. Transfer
quantitatively with 0,1 mol/1 HCI (3.10) into a 1 1 volumetric flask. Dissolve in about 900 ml of 0,1 mol/1
HCI, while stirring with a magnetic stirrer (4.5) for 30 min. Fill to volume with 0,1 mol/I HCl and mix well.

Dilute and add norleucine solution (3.11.1), following the procedure specified in 3.11.3.2 for the

preparation of the calibration solution.

If th
more

5.4.2

Calcylate the approximate mass of test portion (mp premix) in grams based on the amino acid

expe|
amin
quar
HCI,

well.

prep

If thd
less 1

If th{
mord

5.5

Filte

and inject into the analyser or HPLC system (4.10). The injection volume normally is 20 pl t

The
othe

The
elute
prov

6

Sampie SoIUutions are not 10 be eXxamined the same day, they shatl be stored below
than 3 days.

For premixes or impure amino acid trade products

cted values (wexp) as described in 5.3.2. Use for extraction a test portion‘amount to en|
o acids peak areas are in the linear range of the calibration. Wejgh-in this amount 4
titatively with 0,1 mol/1 HCI (3.10) into a 1 1 volumetric flask. Disselve in about 900 ml
while stirring with a magnetic stirrer (4.5) nfor 30 min. Fill to@olume with 0,1 mol/1
Dilute and add norleucine solution (3.11.1), following the-procedure specified in 3.1]
hration of the calibration solution.

P premix contains other amino acids with higher expécted contents, dilutions using 4
han 1 ml of extract plus 2,5 ml norleucine may be prepared.

b sample solutions are not to be examined theé,same day, they shall be stored below
than 3 days.

Chromatography

- a suitable amount of the test solution through membrane filter unit (4.6) into an auto

chromatographic system'is/required to separate the amino acids from each other aj
- components (e.g. ammenia, amines, peptides or amino sugars).

hnalyte amino acidS/are required to be 100 % baseline separated from all other pe
d to avoid errongeous results caused by peak overlap. The chromatographic system is
de a linear r€sponse over the concentration range of the standard curve.

Calculation of results

5 °C for not

with lowest
sure that all
ind transfer
of 0,1 mol/I1
HC] and mix
1.3.2 for the

in aliqout of

5 °C for not

sampler vial
b 50 ul.

nd from any

hks that are
required to

6.1

the-method-and

control ofthe calibration
€ORtFo1-othe- Al atHoen

TITC I CTITU oIt

Contents in samples are calculated using the result of the initial calibration solution (3.11.3). In order to
check there is no drift, inject the calibration solution as quality control after every four test solutions. If
the recovery of these control solutions is outside the range 99 % to 101 %, repeat the analysis.

Determine the peak area of the amino acid peaks in the calibration solutions and test extracts by
integration and calculate the content of the amino acid as a percentage mass fraction of the test portion
as specified in 6.2 or 6.3.
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6.2 Calculation if dilution by weighing is applied

Calculate the response factor (FR a4) for each amino acid using Formula (2):

FR e lee cnrlnaa (2)
aac """Nle
where
ANle ¢ is peak area of norleucine in calibration solution;
Maa is-mass-of 2;5-miamino-aeid-stocksotutionexpressedingrams{g):
Aaac is peak area of amino acid in calibration solution;
MNle is mass of 2,5 ml norleucine stock solution expressed in grams (g).
Calculate the amino acid content of the test samples, wa,, expressed as percentage mass fradtion,
using Formiila (3):
A ats FR aa 7aa MNle ts Mex
Waa ANle ts Mtp My x10 (3)
p "fali
where
Aaats is peak area of amino acid in test solution;
ANle ts is peak area of norleucine in test solution;
FRaa is response factor of amino acids;
Yaa is concentration of amino acid'in stock solution (g/1 000 g) assuming 1 | solutipn
weighs 1 000 g;
MNle ts is mass of 2,5 ml noxleucine stock solution in test solution; expressed in grams|(g)
Mex is mass of total extract solution expressed in grams (g);
Mmali is mass of €xfract aliquot used expressed in grams (g);
Mep is mass-of test portion expressed in grams (g).
6.3 Calculation-if volumetric dilution is applied
Calculate the response factor (Fp ,5) for each amino acid using Formula (4)
FR = ‘ZNlec (4)
aac
where

ANlec is peak area of norleucine in calibration solution;

Aaac ispeakarea of amino acid in calibration solution.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=d9c282b785770b00a3cabdbe9eb5f655

ISO 17180:2013(E)

Calculate the amino acid content of the test samples, wy,, expressed as a percentage mass fraction,
using Formula (5)

w

wher

. Aaats FRaa Yaa
aa —

x100
ANle ts mtp

e

Aaats is peak area of amino acid in test solution;

ANlets is peak area of norleucine in test solution;

NOTH

to a gpecification, i.e. amino acid content in dry product, determine the dry matter on the product.
directly obtained, if the product is dried prior the analysis.

The result for lysine-HCI can be converted into lysine by the following equation:
w = M
s 1,25
where

I:Lys is the lysine mass fraction;

7 Precision

7.1

Detajls of interlaboratery tests on the precision of the method are summarized in Annex A

7.2

Perfd

Calcudate the relative cprnnd’ nvprnccpd asapercentage

IR aa is response factor of amino acids;

Mtp mass of test portion expressed in grams (g).

aa concentration of amino acid in stock solution (g/1);

Results of the calculation are expressed on the product “as is”. For@he“calculation of pur

Lys-Hcl is the lysine-HCl mass fraction.

Interlaboratory-test

Repeatability

rm¢théanalyses in duplicate.

(5)

ity according
The purity is

w —-w
D= aal aa2 %200

Waa1 tWaa2
where
Waal is the first value;
Waa2 is the second value;

Waal — Waaz| is the absolute difference between the two values.

Report the mean value if D is lower than 1,5 %.
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If the spread is greater, perform the analysis on a third extraction and report the mean of the three
determinations.

If the CV is less than or equal to 3 %, record the mean value of the three determinations.
If the CV is above 3 %, reanalyse the test solutions after homogenization.

If the results from the two new extractions again are not confirmed (D > 1,5 %), the error is due to the
chromatography. Check the analyser and repeat all affected measurements.

7.3 Reproducibility

The absolutg difference between two test results (averages of two determinations) obtained usin% the
same method on identical test material in different laboratories with different operators usingdifferent
equipment Will be, in 95 % of cases, less than the reproducibility limit R given in Annex A.

8 Testreport

The test replort shall contain at least the following information:

a) all inforjmation necessary for the complete identification of the samplef

b) the sampling method used, if known;

c) the testlmethod used, with reference to this International Standard (ISO 17180:2013);

d) all operpting details not specified in this International Standard, or regarded as optional, tog¢ther
with details of any incidents which may have influenced the test result(s);

e) the test|result(s) obtained;

f) if the repeatability has been checked, the final quoted result obtained.

8 © IS0 2013 - All rights reserved
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