owards a new rapid methodology to detect fish freshness by measuring the IR spectra

behavior of diamine oxidase reaction to different biogenic amines
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Introduction. The presence of biogenic amines (BA) in
food is considered to be an indicative of freshness and
acceptability but also point to microbial spoilage. That is
why their detection in meat, fish, cheese, wines, beer and
some other food is important. Traditionally the BA
detection protocols use chromatography to detect and
quantify them, but it’s still a time consuming methodology,
thus the possibility to detect histamine, cadaverine,
putrescine and spermidine by tracking their respective
reaction kinetics using FT-IR has been investigated as a
faster alternative.

Methods. Standards of the above mentioned BA were
acquired from Sigma. Two different Diamine Oxidases
(DAO) were used in the experiments: Sigma’s porcine
kidney and BioResearch’s plant source (0.69U). A 50 mM
working solutions of the five BA as free bases were
prepared in PBS 0.1M, pH 7. Kinetic reactions were set up
in a Bruker Vertex 70 FT-IR Spectrometer in ATR mode at
mid-IR region. In order to determine the detection limit
multiple kinetics were done varying the concentration of
the amines.

Results. An absorbance increase were observed for the
four BA at 1641cm™ and 1548cm™ bands using Porcine
kidney DAO except for cadaverine that exhibited an
absorbance raise at 1635cm™ and 1541cm™ (data not
shown). When using plant source DAO all BA showed an
absorbance change at 1072cm™ and 989cm™ bands
(figures 1 & 2).
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Fig.1 Kinetic reaction of histamine (his), putrescine (put), cadaverine
(cad) and spermidine (spdm) using porcine kidney DAO. Dashed lines,
time zero, solid lines, after 40 minutes.
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Fig.2 Kinetic reaction of histamine (his), putrescine (put), cadaverine
(cad) and spermidine (spdm) using plant source DAO. Dashed lines, time
zero, solid lines, after 40 minutes.

From these reactions was determined that the plant
source DAO exhibited a higher performance than porcine
kidney one. Assays carried on using ethanolic extractions
from spoilage tilapia were able to detect BA presence
(data not shown). At this moment the limit of detection has
been established only for putrescine at 800 ppm in vitro.
Conclusions.

The data from this research indicates that with further
improvement on sensitivity determining BA with FTIR
could be a fast feasible alternative to HPLC or GC/MS to
detect and quantify these compounds in fish.
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