APPLICATION NOTE & ermertal

EXCELLENCE IN ELEMENTS

N ByE WYy A

N/protein analysis of liquid food products

Introduction

The determination of the total protein content is an essential tool for quality
control and protein declaration according to international labeling laws in the
food and feed industry. Protein content can directly correspond to product
properties and classifications. For liquid and semi-liquid food products, a :
highly precise, matrix-independent protein analysis is essential. apid MAX N exceed

With over11oyears of experience producing elemental analyzers and more than 50
years of experience producing dedicated Dumas N/protein analyzers, Elementar
currently has two N/protein analyzers in its portfolio: the rapid N exceed® and
the rapid MAX N exceed analyzer. Both analyzers combine high-throughput
and ease of operation with reliable determination of nitrogen, even at low
concentrations and in difficult samples.

Our proprietary EAS REGAINER® and EAS REDUCTOR® technology is used in both
systems. This technology utilizes a non-toxic, metal-free method for binding
excess oxygen and regenerating the metals that reduce the nitrogen oxides from
combustion to nitrogen gas for reliable detection. In this way, the reduction
tube filling can analyze over 1000/2000 samples before needing replacement,
greatly reducing one of the major cost drivers for Dumas analysis without
compromising on analytical performance.




rapid N exceed

The rapid N exceed comes with a 60-position autosampler
which can hold capsules with a maximum sample volume
of 1 ml. Liquid samples are weighed directly into tin
capsules which are then closed with the help of a capsule
sealing press. The capsules are injected to the combustion
furnace via our patented ball-valve which ensures that the
samples can be measured blank-free. Oxygen is introduced
directly at the point of combustion by an oxygen lance,
which not only leads to reduced oxygen consumption for
complete combustion, but also to a low price-per-sample.
A three-stage gas drying system enables routine analysis
of liquid samples.
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Tin capsules are available in different sizes for the analysis
of liquid samples with the rapid N exceed.

rapid MAX N exceed

The rapid MAX N exceed is equipped with a 90-position
autosampler which utilizes stainless steel crucibles that
can hold up to 5 ml of liquid. All positions of the random-
access autosampler are always available, which combined
with easy-to-use software means that time-critical
samples can easily be promoted to be the next sample
measured. Sample preparation is made easy by weighing
the sample directly into the upright crucibles without the
need of using sample liners or absorbers.

The crucibles are introduced to the combustion furnace by
a gripper arm which includes the oxygen inlet. By dosing
the oxygen directly at the sample, less oxygen is necessary
to get complete combustion, which is a key aspect of our
unrivaled low price-per-sample, similar to our rapid N
exceed.

Because the rapid MAX N exceed can measure up to 5 ml,
samples can be quite heterogeneous, such as fruit juices
and milkshakes, and still yield accurate, reproducible
results. With a robust three-stage gas drying system,
routinely measuring several grams of aqueous solutions
presents no challenges to the instrument.
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Steel crucibles used for the analysis of solid and liquid
samples with rapid MAX N exceed.




N/protein analysis

To demonstrate the suitability of both the rapid N exceed
and the rapid MAX N exceed for the analysis of liquid food
products, eight different products were analyzed on both
instruments. The samples range from various types of milk
to juices and sauces, with nitrogen contents ranging from
0.06 % to 0.87 %.

Both instruments were operated in standard configuration
using helium as carrier gas for the rapid MAX N exceed and
(0, for the rapid N exceed.

1
| N [%]

0.060L
0.0609
0.0603
0.0594
0.0609

rapid MAX N exceed

0.0636
0.0634
0.0638
0.0630
0.0637

0.060L
0.0006

1.0377
0.0016

0.0635
0.0003
0.4882
0.0008

almond milk

Mean value
SD (abs)
RSD [%]

Delta

protein drink

0.5 ml
Mean value
SD (abs)

RSD [%]
Delta

coconut milk

0.5 ml

Mean value
SD (abs)
RSD [%]

Delta

Five replicates of each sample were measured with
varying sample sizes depending on the instrument. As the
rapid MAX N exceed allows larger sample sizes, 2 ml or1 ml
were mostly used instead of 0.5 ml, which is typically used
for the rapid N exceed analyses.

The mean value, absolute standard deviation (SD), relative
standard deviation (RSD) and the difference between the
highest and lowest value (delta) were calculated for the
five replicates. The results are summarized in the Table

below.

rapid N exceed rapid MAX N exceed

SAMPLE N [%]

soy milk

Mean value
NXELD)
RSD [%]

Delta

SOy sauce

Mean value
SD (abs)
RSD [%]

Delta

tomato juice

Mean value
SD (abs)
RSD [%]

Delta

orange juice

Mean value
SD (abs)
RSD [%]

Delta



Results

Both N/protein analyzers achieved excellent RSD < 1%
for almost all samples. Slightly larger standard deviations
result from the inhomogeneity of the samples. Here, the
advantage of the rapid MAX N exceed stands out, as it
allows larger sample sizes. This can be seen for the tomato
and orange juice analyses, where the standard deviation
is lower when a larger sample size of 2 ml is used on
the rapid MAX N exceed instead of only 0.5 ml on the
rapid N exceed.

Summary

The rapid N exceed and the rapid MAX N exceed are
well suited in analyzing liquid and semi-liquid food
products. Both achieve great standard deviations of
repeated measurements, even for non-homogeneous
samples. If choosing between the two instruments for
the daily analysis of liquid and semi-liquid foods, the
rapid MAX N exceed has the advantages of a larger sample
size capacity, its reduced sample preparation and its
automatic ash removal.
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sealed tin capsules open steel crucibles
sample feeding automatic automatic
ash removal ERTTE] automatic

Main differences between the rapid N exceed and rapid MAX N exceed instruments for the
analysis of liquid food samples.
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