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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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Introduction

Histamine is a causative agent of scombroid poisoning or histamine fish poisoning. Histamine can
be present mainly in Scombridae (tuna, mackerel) and Clupeidae (herring, sardine), species which
contain a high level of free histidine. Histamine is formed through the decarboxylation of histidine by
microbiological histidine decarboxylase.

Histamine [2-(1H-imidazol-5-yl)ethanamine] is defined as a biologically active low molecular weight
basic nitrogenous molecule. The consumption of food containing significant concentration of histamine
can cause symptoms similar to those associated to food allergies.

This{document was developed in response to the need to standardize a method for histammihe detection
and quantification in fish and fishery products, in particular for European Regulation~2073/2005[1] on
micrpbiological criteria for foodstuffs.

© IS0 2017 - All rights reserved v
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Microbiology of the food chain — Detection and
quantification of histamine in fish and fishery products —
HPLC method

WARNING — Persons using this document should be familiar with normal laboratory practice.
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Normative references

Terms and definitions

docum

ent does not purport to address all of the safety problems, if any, associa

bcope

document specifies a high performance liquid chromatography (HPLEC)* method
mine in fish and fishery products (fish sauces, fish maturated by enzyme in brine, et
iman consumption.

following documents are referred to in the text in suchyawvay that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced deciiment (including any amendme

696, Water for analytical laboratory use — Specification and test methods

rms and definitions are listed in this/document.
nd IEC maintain terminological ‘ddtabases for use in standardization at the following ¢

EC Electropedia: available-at-http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

Principle

method engbles the separation of histamine among biogenic amines in fish and fishe
bample iS.extracted by mixing with perchloric acid. Precolumn derivatization is perfi
vl chloride. The biogenic amines and the components in the solution are separated by

an a

Tpropriate column, using UV detection. Histamine mass concentration is calculated fr

areajratio of histamine and internal standard with a calibration curve.

ted with its
actices.

to analyse
c.) intended

heir content
applies. For
hts) applies.

ddresses:

ry products.
rmed using
y HPLC with
bm the peak

5 Reagents and materials

Use only reagents of recognized analytical grade and water complying with grade 1 of ISO 3696, unless
otherwise specified. Solvents shall be of quality for HPLC analysis, unless otherwise specified.

5.1

5.2

5.3

© ISO

Acetone, CH3COCHs.
Acetonitrile, CH3CN.

Toluene, C7Hg.
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5.4 Water, HPLC grade.
5.5 Water, distilled or equivalent.

5.6

5.7

Nitrogen, gas.

Perchloric acid, c(HCIO4) = 0,2 mol/] (recommended).

Dilute 19,5 ml of HCIO4 65 % or 17,2 ml of HCIO4 70 % to 1 000 ml of water (5.5). The solution is stable
for six months if stored at room temperature (15°C to 25°C).

5.8 Satur

Dissolve 11
for three md

5.9 Dansy

Dissolve 0,3}
stored in th

5.10 L-pro

Dissolve 1
5°C#* 3°C.

5.11 Histal

Dissolve 1,0
if stored at <

hted sodium carbonate solution, Na;COs.

g of sodium carbonate in about 150 ml of water (5.5). The solution is in excess'and s
nths if stored at 5 °C * 3°C.

1 chloride solution, p(C12H12CINO2S) = 7,5 mg/ml.

75 g of dansyl chloride in 50 ml of acetone (5.1). The solution is'stable for three we¢
e dark at a temperature lower than < -18 °C.

ine solution, p(CsH9NO2) = 100 mg/ml.

of L-proline in 10 ml of water (5.5). The solutionis’stable for three weeks if stor

mine stock solution, p(CsH9N3) = 12,5 mg/ml.

B4 g of histamine dihydrochloride in 50 @l of water (5.5). The solution is stable for one
£ -18 °C.

5.12 Inter

(recommenm

Dissolve 0,3
stored at 5

al standard (IS) 1,7-diaminocheptane stock solution, p(C;7HigN2) = 6,4 m
ed).

20 g of 1,7-diaminoheptarne in 50 ml of water (5.5). The solution is stable for three we
C + 3°C.

table

ks if

bd at

year

b /ml.

bks if

6 Apparatus

6.1 Grinder, e.g,_mixer, blender.

6.2 Balan|ces, (precisions 0,1 g and 0,001 g).

6.3 Crusher, (homogenizer) with metallic rods.

6.4 Centrifuge, refrigerated, capable of a centrifugal force of 8 000g.

6.5 Centrifuge tubes, (plastic) with closing caps.

6.6 Pipettes, ranges 20 pl to 200 pl and 100 pl to 1 000 pl

6.7 Tubes, (temperature resistant glass) with closing caps.

6.8 Vortex.

2 © IS0 2017 - All rights reserved
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6.9

6.10

6.11

6.12

6.13
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Water bath, 60 °C £ 1 °C with dark cover or equivalent.
Refrigerator, capable of temperatures 5°C + 3 °C.
Freezer, capable of temperatures < -18°C.

Nitrogen evaporator.

Needles, 20G 0,9 mm disposable.

6.14

6.15

6.16

6.17

6.18

7 1

7.1

Hom

Filters, 0,2 um disposable [Polytetrafluoroethylene (PTFE)/Polypropylene (PP)].
Syringes, 2 ml disposable.

LC system, pump, refrigerated autosampler, column oven (25 °C * 2°C), UWdetector A = ?
LC column, Kromasil®V €18 5 pum 100 A (25 cm x 4,6 mm) or eqfrivalent.

Glass autosampler vial, 2 ml with insert (200 pul) and cap.

Procedure

Sample preparation

pgenize the sample (fish flesh) by grindingin’a mixer (6.1). Transfer a test portion of |

fish homogenate to a centrifuge tube (6.5).

7.2

Add
tube

7.3

Tran|
400

Vort(

Cool

Extraction

10 ml of perchloric acid (5.7)and 100 pl of 1,7-diaminoheptane (5.12) to 5 g of fish in th
and mix (6.3). After complete homogenization, centrifuge (6.4) at 8 000g for 5 min at 4

Derivatization

fer 100 pl of theZsupernatant into a tube (6.7), add 300 pl of sodium carbonate soluti
i1 of Dansyl ¢hlotride solution (5.9).

X (6.8) @nd‘incubate (6.9) for 5 min in the dark at 60 °C.

thedube under cold tap water and add 100 pl of L-proline solution (5.10).

54 nm (UV).

bg+0,1gof

e centrifuge
°C.

pn (5.8) and

Vort

| /A OAY A | 1 oo o1 H +1o | - £ 1L H
AU O dIT prattTtiic tu o T TIT T Udl N TOT " TO TITIT.

NOTE Supernatant can be stored at < -18 °C for one week.

7.4

Purification

Add 500 pl of toluene (5.3) and vortex (6.8).

NOTE 1

Manipulation can be stopped at this step with storage at < -18 °C for one week maximum.

1) Kromasil® is the trademark of a product supplied by Sigma-Aldrich Co. LLC. 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.

© ISO
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Transfer as much as possible of the upper organic phase into a new tube (6.7) and dry it in the fume
hood with a stream of nitrogen (6.12).

NOTE 2  The organic phase toluene contains the derivatized histamine and not the “non-organic” (aqueous)
phase. The organic phase can easily be recovered by freezing the aqueous phase (< =18 °C for 30 min minimum).
In addition, freezing can improve the quality of the upper organic phase.

Re-suspend the dry tube with 200 pl of acetonitrile (5.2)/water (5.4) (60/40 volume fraction) and
vortex (6.8).

Filter the solution (6.13, 6.14 and 6.15) in a glass autosampler vial (6.18) and fill the autosampler (6.16).

7.5 LC copdition

HPLC and UHPLC systems can be used. Indicative parameters depending upon the instrument and the
column are given in Annex A.

7.6 Range of standard sample

Standard samples should be prepared by supplementation of volumes of histamniine stock solution (j5.11)
to homogengte samples prepared according to 7.1 from a histamine free matrix.

Add the volumes as specified in Table 1 to the histamine free sample and proceed to the extraction step
(7.2) and tha‘llts derivatization (7.3), purification (7.4) and LC (Z7.5).

To avoid maltrix effect and bias, carry out a calibration line on the“same matrix (histamine free) as the
sample analysed.

Table 1 — Example for the preparation of standard samples

Level Volume of the histamine
stock solution (5.11)
mg/kg pl
0 0
25 10
50 20
100 40
250 100
500 200

8 Calculation

8.1 Calibration line (curve)

Perform a calibration function by linear regression analysis, using histamine standard samples (7.6)
and an internal standard with Formula (1):

A
f(C[-Is) = fss X CHS (1)

where

4 © IS0 2017 - All rights reserved
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Cys is the mass concentration of histamine in the standard sample (mg/kg);

Ays is the area of the histamine standard peak;

A

8.2

s isthe area of the internal standard peak.

Histamine quantification

Calculate the concentration of histamine in the sample by using Formula (2) (regression equation):

A, 1§
e —
- Ag m
q=
a
where
Cy  is the measured mass concentration of histamine in the sample (mg/kg);
Ay is the area of the histamine peak;
Als  is the area of the internal standard peak;
a is the slope of the calibration line;
m is the mass of the sample taken.
The mass, m, usually corresponds to 5 g but if the sample concentration falls outside the

stan
rega

NOT]H
etc),

9 1

9.1

The
Annd
rang

9.2

lard samples, conduct a new analysis with-azsmaller test portion in order to be in the
ding representativity of the sample.

If the matrix is complex or difficult to obtain in free histamine condition (e.g. fishme
the spiking can be performed directlyusing the standard addition method.

Precision

Interlaboratory study

results of the intevlaboratory study to determine the precision of the method are suj
x B. The values’/derived from the interlaboratory study may not be applicable to cq
bs and food types other than those given in Annex B.

Repeatability limit

The

(2)

range of the
linear range

h], fish sauce,

nmarized in
ncentration

bsolute difference between two independent single test results or the ratio of th

e higher to

the lower of the two test results on the normal scale, obtained using the same method on identical
test material in the same laboratory by the same operator using the same apparatus within the
shortest feasible time interval, will in not more than 5 % of cases exceed the repeatability limit r. The
repeatability values for the collaborative test are given in Table 2.

9.3

Reproducibility limit

The absolute difference between two single test results obtained using the same method on identical
test material in different laboratories with different operators using different equipment, will
in not more than 5 % of cases exceed the reproducibility limit R. The reproducibility values for the
collaborative test are given in Table 2.

© ISO
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Table 2 — Mean values, repeatability (r) and reproducibility (R) limits for histamine in the

collaborative test

X r R
mg/kg mg/kg mg/kg
Tuna 24,01 12,24 21,67
93,10 15,93 34,02
200,30 17,98 54,24
Herring 11,07 18,79 19,71
26,87 3,86 10,98
89,65 15,62 24,44
Mackerel 18,35 7,53 10,84
70,11 7,45 25,17
146,80 24,61 60,90

© ISO 2017 - All rights reserved
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Annex A
(informative)

Recommendations for HPLC separation

A.1 LC conditions

HPL( and UHPLC systems can be used. The parameters given in this clause are examples and indicative
becajise they depend upon the instrument and the column used. Follow the manufacturer’s instructions.
Injedtion volume: 20 pl

Column: C18 or equivalent

Column oven: 25°C=x2°C

Tray|temperature: 5°Cz*2°C

Mobile phase: 1 ml/min

Gradjient: acetonitrile/water

A.2 | Order of sample injections

Injec

t samples in the following order:

— Jpure acetonitrile (check of interferences);

—

JR— q

—
[(

alibration standard samples;

gamples;

alibration curve);

— pure acetonitrile)(column washing).

A3

See

Elution'range

[able™A.1.

ontinuing calibratign) verification (CCV) samples (same concentration of one cqncentration

© ISO
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Table A.1 — Example of elution range for Kromasil®2) C18 5 pm 100 A (25 cm x 4,6 mm)

Time Water Acetonitrile
min % %
0 40 60
11 25 75
11,1 5 95
20 5 9t
20,1 40 60
30 40 60
A.4 Chromatogram
See Figure A.1.
y ] : : : : : : : : : : : : :
800 o fordo | e s et g S T
600 -
400 -
200 3
0~
200 R T T T T R T T T e R R e e T e e e e
0 2 4 6 8 10 12 14 16 18 20 22 24 26
X
Key
1 putrescipe 6  spermidine
2 cadaveripe 7  spermine
3 histami *——mittes
4  internal standard y  mAU
5 tyramine

Figure A.1 — Example of chromatogram performed in tuna with biogenic amines (putrescine,
cadaverine, histamine, tyramine, spermidine and spermine) at a level of 100 mg/kg and an
internal standard (5.12)

2) Kromasil® is the trademark of a product supplied by Sigma-Aldrich Co. LLC. 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.

8 © IS0 2017 - All rights reserved
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Performance characteristics of the method

Annex B
(informative)

B.1 Results of the interlaboratory study

IS0 19343:2017(E)

An irfjternational interlaboratory study was organized by ANSES-Laboratory for Food Safety
sur-Mer, France) in the frame of the CEN Mandate M381. This study involved 9 laboratd

' (Boulogne-
ries from 7

counfries and was conducted on tuna, herring and mackerel. Each species was tested at thiree levels of

spiking. The study was organized in 2013 in accordance with ISO 5725-2:1994 .\ Samples
cans|after sterilization. A calibration line was calculated on tuna free of histamine.[2].[3].[4],

B.1.1 Interlaboratory study of tuna (Thunnus albacares)

The fesults are presented in Table B.1. No data were excluded.

Table B.1 — Validation data for tuna

wvere sent in
[5]

TUNA
Theoretical level 25 mg/kg 100 mg/kg 220 mg/kg

Numpber of data 36 36 36
Mean value (mg/kg) 24,01 93,10 D,30
Recgvery (%) 96,03 93,10 ,05
Repgatability standard deviation, s, (mg/kg) 4,37 5,69 42
Coefficient of variation of repeatability, Gy (%) 18,2 6,11 20
Repgatability limit (r = 2,8 x 5,) (mg/kg) 12,24 15,93 798
Repdatability limit (r = 2,8 x Cy;) (%) 50,96 17,11 97
Reprjoducibility, Sr (mg/kg) 7,74 12,15 19,37
ggif;i%i)ent of variation of1reproducibility, 3223 13,05 67
Reprjoducibility limit (R= 2,8 x sg) (mg/kg) 21,67 34,02 54,24
Reprjoducibility limit (R = 2,8 x Cy;Rr) (%) 90,26 36,54 27,07
HorRat valueacéording to Horwitz 3,27 1,63 36

B.1.2 ~Interlaboratory study of herring (Clupea harengus)

The results are presented in Table B.2. No data were excluded.

To avoid matrix effect and bias above, carry out calibration line on the same matrix as the sample

analysed.

© IS0 2017 - All rights reserved
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Table B.2 — Validation data for herring

HERRING
Theoretical level 25 mg/kg 100 mg/kg 220 mg/kg

Number of data 36 36 36
Mean value (mg/kg) 11,07 26,87 89,65
Recovery (%) 44,29 26,87 40,75
Repeatabili‘r standard deviation, s, (mgl/kg) 6.71 1.38 5.58
Coefficient of variation of repeatability, Cy (%) 61,61 5,14 6,22
Repeatability limit (r = 2,8 x s;) (mg/kg) 18,79 3,86 15,62
Repeatability limit (r= 2,8 x Cyr) (%) 169,72 14,38 17,43
Reproducibility, S (mg/kg) 7,04 3,92 8,73
%(yosfficient of variation of reproducibility, Cy;r 63,59 14,59 9,74
Reproducibility limit (R = 2,8 x sg) (mg/kg) 19,71 10,98 24,44
Reproducibility limit (R = 2,8 x Cy;r) (%) 178,07 40,85 27,27
HorRat valu¢ according to Horwitz 6,45 1,82 1,37

B.1.3 Interlaboratory study of mackerel (Scomber scombrus)
The results pre presented in Table B.3. No data were excluded:

To avoid matrix effect and bias above, carry out calibration line on the same matrix as the sample
analysed.

Table B.3 — Validation data for mackerel

MACKEREL
Theoretical level 25 mg/kg 100 mg/kg 220 mg/kg

Number of dpta 36 36 36
Mean value (mg/kg) 18,35 70,11 146,80
Recovery (%) 73,39 70,11 66,73
Repeatability standard deviation, s, (mg/kg) 2,69 2,66 8,79
Coefficient of variation of repeatability, Cyr (%) 14,66 3,79 5,99
Repeatability limit (r5 2,8 x s/) (mg/kg) 7,53 7,45 24,61
Repeatability limit= 2,8 x Cyr) (%) 41,05 10,62 16,77
Reproducibility,Sk (mg/kg) 3,87 8,99 21,75
EIO(/)(Sfficient of variation of reproducibility, Cy,r 21,09 12,82 14,82
Reproducibility limit (R = 2,8 x sg) (mg/kg) 10,84 25,17 60,90
Reproducibility limit (R = 2,8 x Cy;r) (%) 59,05 35,90 41,48
HorRat value according to Horwitz 2,14 1,60 2,09

B.2 Precision data

B.2.1 Study of performance at 400 mg/kg for different matrices

The study was performed by Anses (France). The results are presented in Table B.4.

10 © IS0 2017 - All rights reserved
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Table B.4 — Determination of recovery for tuna, mackerel and fish sauce

Tuna Anchovy? Fish sauce

Sample 1 396,32 414,28 423,19
Sample 2 387,52 365,17 397,62
Sample 3 401,88 421,81 402,08
Sample 4 381,78 378,73 398,44
Sample 5 422,09 434,21 394,99
Sample 6 401,70 425,71 403,28
Meapvatrefmerke} 398,55 46665 463727
Recqvery (%) 99,64 101,66 100,82

SD 14,02 2797 16,92

a  Which have undergone enzyme maturation treatment in brine.

B.2.2 Intralaboratory performance study

The |study was performed by Anses (France). A diagram of the adeuracy profile is gresented in
Figure B.1.

Accuyiracy profile

Tolefrance probability (beta) 80 %

Limits of acceptability 40 %

Levels 1 2 3 4 5
Thegpretical level (mg/kg) 25,00 50,00 100,00 200,00 400,00
Meah value (mg/kg) 27,00 54,45 107,55 210,85 391,00
Predision standard deviation 4,67 5,44 8,95 17,14 41,89
Intefmediate coefficient 1,02 1,05 1,07 1,08 1,08
Nunpber of degrees of freedom 18,18 10,96 6,56 5,76 5,50
Low]tolerance value (mg/kg) 20,59 46,60 93,77 183,90 324,59
High tolerance value (mg/kg) 33,40 62,29 121,33 237,79 457,40
Absolute bias (mg/kg) 2,00 4,45 7,55 10,850 -9,00
Recovery (%) 108,00 108,90 107,55 105,43 97,75
Low|tolerance limit (%) 82,39 93,20 93,77 91,95 81,15
High tolerancelimit (%) 133,61 124,60 121,33 118,90 114,35
Lim{t low\acceptability (%) 60,00 60,00 60,00 60,00 60,00
Lim{ttigh acceptability (%) 140,00 140,00 140,00 140,00 140,00
Relative uncertainty (%) 38,51 23,02 19,33 18,60 22,77

© ISO
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