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Abstract

A non-thermal milk pasteurization apparatus by electrical field was designed,
manufactured and tested.It’s consist of a tube heat exchanger where every tube
represented an electrical pole, pumping unit and electrical control unit. The study
was carry out by using three of electric field values are 8.33, 14.58 and 20.80 V/cm
and three of mass flow values are 0.0185, 0.0425 and 0.0774 kg/sec. Current and
voltage were measured and calculated of power supply from source to the
apparatus, power supplied from variac to the non-thermal pasteurizing unit (tubes),
productivity, bacteria total count, colon Bactria, staphylococcus, Psychrophilic,
yeasts and molds count, pH, total acidity during different storage times, milk
chemical composition and physical properties before and after pasteurization
process and determination of non-protein nitrogen and soluble nitrogen. The result
showed that electric field milk pasteurizer has a high effective in milk
pasteurization and didn’t rise temperature up to 22 °C. Supplied current from
source to the apparatus is between 1.3 — 4.0 A and required power to apparatus
operating is between 286 — 990 W. Electric conductivity was significantly (p<0.05)
increased with increasing electric field intensity and the mass flow was
insignificantly effect on theelectric conductivity. Productivity was significantly
(p<0.05) increased with increasing mass flow, it’s between 66.6 — 278.64 L/h.
Electric field hasn’t significantly effect on the productivity. Bactria total count was
significantly reduced with increasing electric field intensity and reducing mass
flow. E.coli, staphylococcus, Psychrophilic, yeasts and molds were reduced to zero
at electric field and traditional pasteurization treatments. Results also showed that
the longest pasteurized milk storage time is 15 day by using electric field 20.80
V/cm and shorter storage time by using electric field 8.33 V/cm and traditional
pasteurization. Non protein nitrogen and soluble nitrogen by using electric field
were significantly (p<0.05) less than traditional pasteurization.The differences
among all treatments in the chemical composition are insignificantly but these
treatments have a significantly effect on the milk density. Milkviscosity at electric
field treatments compared with tradition pasteurization are significantly. In
addition, results showed that absence of phosphatase enzyme in the pasteurized
milk by electrical field.

Key words: non-thermal pasteurization, electric field, milk.
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