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Issue
After finding grey ‘spotting’ on the top of their pies, a customer was forced to halt an
entire production line. The spots were not consistent in size or shape but were
found to be affecting a significant number of pies, making them unsellable.

Analysis
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A sample of the pies were submitted to the Microscopy
section for investigation. Examination under the stereo light
microscope revealed each area of spotting contained
minute inclusions, some of which appeared metallic, some
which appeared black (image 1).

Compound light microscopy found that these inclusions
were not cellular in nature, but instead optically dense,
indicating the presence of either rubber or metal. The
inclusions were seen to be within some kind of surrounding
lubricant or grease (image 2).

X-ray microanalysis via the scanning electron microscope
revealed that the sample contained silicon-rich inclusions as
well as stainless steel inclusions (image 3 and spectra 1 and
2 overleaf).
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Red - stainless steel

Green - silicon-rich inclusions
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FT-IR spectroscopy revealed that
the silicon rich inclusions were
consistent with a silicon-based
rubber and confirmed that the
surrounding material was a
grease/lubricant.

Conclusion
It was concluded that the grey
spots had been caused by a
grease/lubricant containing minute
inclusions of stainless steel and
silicone rubber, giving a grey overall
colouration to the spots. The issue
was likely to have occurred due to
a wearing piece of machinery
interacting with grease/lubricant.
Over time, minute particles from
the wearing machinery are
deposited in the grease/lubricant.
This may then drip down onto
underlying food being processed.

Consultation with the client
Discussion with the client resulted
in the identification of three
possible sources for the metal and
rubber inclusions from various
points on the line. These possible
sources were then submitted for
analysis and comparison.

Comparative work
The microscopy team found that only one of the three potential sources were a valid match to the
silicon rubber (spectrum 3) and stainless steel found in the complaint sample. This pointed to an aged
gasket with a silicon rubber seal.

Resolution of issue
With knowledge of the cause of the issue, the client was able to replace the aged gasket, perform a full
clean down and re-start production, avoiding any further disruption and product loss.
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