APPLICATION

Talking about meats
TOC determination in phosphoric acid in
the food industry

The DART-TOF-MS (Direct
Analysis in Real Time – Time of
Flight) of a different supplier was
selected as the second detection
method. DART is an ion source
that instantaneously ionizes gases,
liquids and solids under ambient
pressure. DART does not require
any sample preparation, meaning
that solids and liquids can be analyzed by mass spectrometry in
their native state. Ionization takes
place directly on the sample surface. The process involves an
interaction between the analyte
molecule and electronically excited atoms or vibronically excited
molecules.
A DART ionization source can
be connected to Shimadzu’s single
quad LCMS-2020 mass spectrometer as well as to its triple quad
LCMS-8030 and LCMS-8040
mass spectrometers.
Science proved ... it was the gardener who killed the plants.
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Figure 1: Calibration of the system in the range of 0.1 to 1 mg/L
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hosphoric acid is one of the
most frequently used inorganic acids in industrial applications. It is applied as starting
material for the manufacture of
phosphate-containing fertilizers
as well as for the production of
water-softening agents such as
detergent additives.
Phosphoric acid is also used in the
food industry – as acidification
agent and preservative in beverages or as antioxidant in meats
and meat products. Particularly
for these types of applications, it
is important to apply acids that
are pure and free from foreign
substances. Manufacturers and
processors of phosphoric acids are
increasingly using the TOC (Total
Organic Carbon) sum parameter
for quality control. This parameter is a measure of the contamination of phosphoric acids by organic components.

In the presence of persulfate ions
and UV illumination, OH-radicals
are formed which have a strong
oxidative effect and convert organic compounds to carbon dioxide.
A carrier gas transports the carbon dioxide formed to the NDIR
detector where they are detected.
Automated reagent preparation
eliminates any contamination of
the reagent solutions and minimizes the blank value of the instrument.

Concentration of the phosphoric
acid does not play a significant
role in the determination; it is
only necessary to ensure that the
acid is not too viscous. The 85 %
phosphoric acid solution was
therefore diluted 1 : 5 with water.
The resulting 17 % acid solution
was transferred into the instrument using an OCT-1 autosampler. For each analysis, a 3,000 μL
aliquot of the acid was injected.
The 17 % phosphoric acid solution measured in this way resulted in a TOC concentration of
0.61 mg/L. The relative standard
deviation over three injections was
1.8 %.

Calibration of the system was carried out in two different ranges.
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The second detection
method

Calibration is shown here for the
range of 0.1 to 1 mg/L. TOC determination in phosphoric acid
was carried out using the NPOC
(Non-Purgeable Organic Carbon)
method. Prior to TOC determination, neutral or alkaline samples
are acidified in order to decompose all inorganic carbonates and
bicarbonates. This step could be
omitted for phosphoric acid.
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could be detected unequivocally
(Figure 2 – chromatogram and
spectrum of an extracted potting
soil). 1 μL of the filtered solution
was injected into the LCMS-8040
which was coupled to the
Nexera X2 UHPLC system. In
addition to optimized mass transitions (MRMs), the method included a full scan of a defined mass
range in the positive as well as in
the negative ionization mode. This
is possible without loss of sensitivity due to the excellent speed
parameters of the LCMS-8040.
With a polarity switching time of
only 15 ms, this is one of the fastest systems on the market and
offers a scan rate of 15,000 u/s and
dwell times of 1 msec.
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Figure 2: Injections of the 17 % phosphoric acid solution

Wet-chemical UV oxidation
at 80 °C
The determination of the TOC
content in phosphoric acid is
carried out via wet-chemical UV
oxidation using Shimadzu’s TOCVWP. Its core technology is the
powerful oxidation applying a
combination of sodium persulfate
and UV oxidation at 80 °C. This
ensures that all dissolved carbon
compounds are converted to CO2.
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