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Abstract

Raw milk quality is regulated for years under the Israeli standard number 55. The standard
includes quality check for titrable acidity (TA) and total bacterial count in milk. However in
many cases the milk is disposed due to high levels of TA which does not necessary means
that quality of milk is insufficient for further processing in the dairy plant. It is known that
milk acidity not only affected by growth of lactic bacteria, but also due to protein
concentrations in milk that act as buffer and other factors. Therefore, the current study aim
was to evaluate novel methods to define raw milk quality and to compare them to existing
method. Two novel methods were used, electronic tongue and nose that are based on sensors
array that respond selectively to the taste and odor molecules and provide a unique
fingerprint. The method includes sophisticated statistical analysis such as Principle

Component Analysis (PCA) to distinguish between the samples.

The research findings show that raw milk that was incubated for certain time (0-4 h) was
correlated with increasing levels in TA and total bacterial count as expected. The e-tongue
was successfully capable to determine the quality of milk in linear proportion to bacterial
counts. This correlation was better achieved than the relation between TA and total bacteria
count. The e-nose was not as capable as the e-tongue to obtain similar results, probably due to
the large variation in emitted volatile organic compounds between the milk samples. Similar
results were also received when real raw milk samples were taken from local dairy farms and
measured by the different methods. The e-tongue showed that it was able to link the milk
taste profile with the bacteria count, whereas TA parameter had no clear relation with the
milk quality. In addition the e-tongue and e-nose were capable to detect in raw milk low
levels (ppm) of detergents commonly used in dairy farms.

The results from this research should be used for follow up studies that explore further the
abilities of such novel methods for milk quality. There is no doubt that with more research
and more data, the use of e-tongue and nose can be beneficial for milk quality to the dairy

farms and industry.



