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SUMMARY

Biogenic amines are found in certain foods and play a role as regulatory agents
in the human metabolism'. In food and beverages they are formed by enzymes
out of raw materials or are generated by microbiological decarboxylation of ami-
no acids. Many of them possess a strong pharmacologic effect and some are
important as precursors of hormones and components of coenzymes. The bio-
genic amine poisoning leads to toxicological risks and health hazards that trigger
psychoactive, vasoactive, and hypertensive effects resulting from the consump-

tion of high amounts of biogenic amines in foods?.

INTRODUCTION

Biogenic amines are organic bases with low molecu-
lar weight. A distinction is made between aromatic
amines such as histamine, tyramine, phenylethyl-
amine and aliphatic amines like putrescine and cada-
verine. They are important in a wide variety of ways.
They are aroma and flavour agents; some are involved
in non-enzymatic browning, whereas others are used
as criteria in quality control of foodstuffs®. Furthermo-
re, biogenic amines have critical biological roles in
the body. They have essential physiological functions
such as the regulation of growth and blood pressure
orthe control of the nerve conduction?. Histamine and

tyramine are vasoactive, which means they influence
decreasing or increasing blood vessel diameters. In
addition, in high concentrations these substances can
affect blood pressure and cause headaches, allergy-li-
ke reactions and even severe food poisoning. Putres-
cine and cadaverine are often cited as enhancers of
these effects®. The following application focusses on
the determination of histamine, tyramine, putrescine
and cadaverine using precolumn derivatization with
ortho-phthalaldehyde (OPA). The derivatization pro-
cess was automated using the AZURA AS 6.1L auto-
sampler and its "mix method" feature.
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RESULTS

Firstthe substances were measured as single standards
for identification. Then a mixed standard of tyramine,
histamine, putrescine and cadaverine was used. The
precolumn derivatization of the standard was perfor-
med using the mixed method option of the configured
autosampler but can as well be carried out manually.
Fig. 1 shows the analysis of the mixed amine standard
at a concentration of 42 mg/kg for histamine, tyramine,
putrescine and 64 mg/kg for cadaverine. A blank with
water was measured to confirm, that the first detected
peak is caused due to precolumn derivatization.
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Fig.1 Mixed amine standard.1 - derivatization peak, 2 - histamine, 3 - tyra-

mine, 4 - putrescine, 5 - cadaverine.

16 mg/kgfor cadaverine, the limit of detection (LOD)and

limitofquantification(LOQ)ofthemethodwascalculated.
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Fig.2 Chromatogram of derivatized blank (water). 1 - derivatization peak.

Tab. 1 summarizes the calculated values for these para-
meters. For LOD a signal-to-noise ratio of S/N=3 was
taken as basis and S/N=10 for LOQ. Furthermore, the
reproducibility was checked by performing multiple
measurements. Tab. 2 summarizes the relative stan-
dard deviation (%RSD) for evaluation of the parameter
retention time and peak area.

Tab.1 LOD and LOQ values for amines

LOD [mg/kg] LOQ [mg/kg]

histamine 0.28 0.93
Fig. 2 shows the measurement of the derivatized tyramine 015 0.50
blank. Based on the measurement at a concentration  putrescine 0.13 0.44
of 10 mg/kg for histamine, tyramine, putrescine and  cadaverine 0.10 0.33
Tab.2 Relative standard deviation for area and retention time (n=5)
Area [mAU.s] Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Mean RSD %
histamin 1485.502 1504.722 1487.193 1478.000 1476.772 1486.438 0.67
tyramin 1461.657 1463.140 1461.513 1453.767 1453.292 1458.674 0.29
putrescin 2115.141 2090.665 2132.075 2106.201 2095.404 2101.263 0.70
cadaverin 5150.474 5049.993 5038.044 5066.948 5085.094 5078.111 0.78
Retention time [min] Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Mean RSD %
histamin 11.487 11.491 11.484 11.483 11.487 11.486 0.02
tyramin 15.289 15.288 15.281 15.278 15.280 15.283 0.03
putrescin 18.917 18.914 18.907 18.903 18.907 18.910 0.03
cadaverin 19.858 19.855 19.848 19.845 19.848 19.851 0.02
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SAMPLE PREPARATIONS

All standards were dissolved in deionized water. The precolumn derivatization was performed using the “mix
methods” option of the AZURA AS 6.1L autosampler. It can also be carried out manually but to ensure repe-
atable results the use of the autosampler is recommended. For derivatization two solutions were prepared.

Borate buffer: 0.5 M sodium tetraborate solution adjusted to pH 9.2.

OPA-reagent: 100 mg OPA were weighed in an appropriate vessel. Then add 9 mL of methanol and 1
mL of the borate buffer. After the complete dissolution of OPA, 100 uL mercaptoethanol were added.

DERIVATIZATION PROTOCOL

Provide 350 uL of sample/standard in an autosampler vial. Add 100 pL of borate buffer (A) and mix thoroughly.
Add 100 pL of the OPA reagent (B) and mix again. Wait for two minutes. Inject 1-10 L of the derivatized samp-
le. Fig. 3 and Fig. 4 show screenshots of the autosampler mix methods setup. In advance a position of the
reagents A and B must be chosen (Fig. 4).
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Fig.4 Exemplarily tray positions for reagents A and B using the 84+3 au-
tosampler tray.

CONCLUSION

The developed method is very robust, including the automated derivatization procedure. As seen in Tab. 2,
the achieved results for area are below 1% RSD. Also, the values for retention time are reproducible and do not
exceed 0.05% relative standard deviation. All peaks are baseline separated and show a resolution > 6, which is
an advantage concerning disturbing matrix effects. Referring to “Commission Regulation (EU) No 1019/2013 of
23 October 2013 amending Annex | to Regulation (EC) No 2073/2005 as regards histamine in fishery products™
the maximum residue level (MRL) for histamine is set to 400 mg/kg. The calculated values for LOD and LOQ
(0.28 mg/kg and 0.93 mg/kg) are far below MRL, which makes the applied method also suitable for food and
quality control.
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MATERIALS AND METHODS

Tab.3 Instrument setup

Tab.4 System configuration

Column temperature 25 °C Instrument Description Article No.
Injection volume SuL Pump 1 AZURA P6.1L, LPG APH34EA
Injection mode Partial Loop Autosampler AZURAAS 6.1L AAAO00AA
Detection UV 230 nm Detector AZURA DAD 2.1L ADCO1
Data rate 20 Hz Flow Cell Analytical KNAUER Pressure AMC38
Proof UV Flow Cell Cartridge
Time constant 0.05s
Thermostat AZURACT 21 A05852
Eluent (A) 100 mM sodium acetate pH 5.8 (adjusted with —
acetic acid) Column Eurospher 100-5 C18,250x 4.0 25DE181ESJ
mm ID
Eluent (B) Acetonitrile
- Software ClarityChrom 8.1 - Workstation, A1670
Flow rate 1 mL/min autosampler control included
Gradient Time [min] % A % B Software ClarityChrom 8.1 - PDA A1676
0.00 70 30 extension
5.00 70 30
L -
20.00 20 80 A\ ¢
25.00 20 80 e ‘
25.02 70 30 -
30.00 70 30
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RELATED KNAUER APPLICATIONS

VFD0026J - Determination of Amines in wine with precolumn dervatization (OPA)

VBS0029N - Determination of Amino acids by UHPLC with automated OPA-Derivatization by the Autosampler
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https://store.knauer.net/shop/aph34ea-azura-r-p-6-1l-pump-lpg-stainless-steel-10-ml-min-63170
https://store.knauer.net/shop/aaa10aa-azura-r-as-6-1l-analytical-autosampler-up-to-1240-bar-without-cool-heat-option-62886
https://store.knauer.net/shop/adc01-azura-r-dad-2-1l-diode-array-detector-62921
https://store.knauer.net/shop/amc38-uv-flow-cell-cartridge-pressureproof-analytical-10-mm-10-ml-titanium-1-16-300-bar-up-to-20-ml-min-63036
https://store.knauer.net/shop/a05853-eluent-preheater-cartridge-for-azura-r-ct-2-1-id-0-18-mm-ca-8-ml-86417
https://store.knauer.net/shop/25de181esj-eurospher-100-5-c18-column-250-x-4-mm-46385#attribute_values=,,,,,,,,,,,,,,,,,
https://store.knauer.net/shop/a1670-claritychrom-9-1-0-station-single-instrument-license-one-time-base-49392
https://store.knauer.net/shop/a1676-claritychrom-9-1-0-pda-license-for-pda-data-processing-49430

