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Figure 1: NIR reflectance spectrum and molecular structure of pure

melamine.

with the noise considerations presented
above. For measurements on milk powder
using NIR, a realistic limit of detection is
therefore 400-500 ppm (i.e. two to three
times the accuracy).

Sample preparation

The creation of reliable calibration and
validation samples is another challenge
when working with powder samples. In-
sufficient mixing can lead to segregation of
particles of a certain type and hence affect
the sample actually measured by the NIR
reflection system. Avoiding this problem
by creating a standard (e.g. 50/50) mix of
milk powder and melamine and then using
it for standard addition back into the pure
milk powder creates another problem: that
the scatter effect for the mix may be differ-
ent from that of the milk powder. This can
— incorrectly — be picked up as melamine
information by chemometric methods and
lead to false conclusions. The best way to
ensure an even distribution of melamine in
milk powder is by dissolving both mela-
mine and milk powder in water, followed
by spray-drying of the sample. Such a pro-
cedure has been described by the European
Commission?.

How to use spectroscopic
techniques in relation to
adulteration

The economic and logistical aspects of de-
tecting melamine are also relevant. When
using spectroscopic methods, the optimal
scenario is to perform the analysis as close
to the source of adulteration as possible.
This can be done when the milk is tested
for composition during delivery to the
dairy or milk collection site. Adulteration
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Figure 2: Validation plot for melamine in milk powder,

predicted using a FOSS model.

levels will be higher than 500 ppm at this
point and can be detected by use of stand-
ard milk analysis equipment based on Fou-
rier transform infrared (FT-IR) equipment
that has a lower limit of detection than
NIR. Evidently, NIR is also a very useful
alternative for solid samples such as milk
powder.

In conclusion, the limit of detection
must be evaluated realistically for each in-
dividual application of NIR or FT-IR. This
evaluation must be based on the instrument
noise level, sample preparation and sam-
pling techniques.
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