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Summary 

The purposes of this study were to investigate the effect of ultra violet 

(UV) radiation at doses of 23, 46 and 69 mJ s-1 ml-1 and flow rate of 1, 2 and 3 

L/min on counts of microorganisms and some mycotoxins in pasteurized 

bovine milk (3% fat) and skimmed milk and in raw milk. Also to investigate 

the effect of UV radiation on chemical and physical characteristics on raw 

milk. bovine milk (3% fat) and skimmed milk samples were inoculated with 

known counts of Staphylococcus aureus, Listeria monocytogenes, Salmonella 

typhi and E. coli and passed through the UV reactor unit and the viable 

bacteria were counted by plate count method. Results indicated that the UV 

radiation had an effect in reducing bacterial counts, and reduction in bacteria 

was positively increased upon increasing UV dose and reducing milk flow 

rate.  The highest killing rate was at UV dose of 69 mJ s-1 ml-1 and flow rate 

of 1, 2 and 3 L/min, as the reduction of these bacteria were 56, 58, 40 and 

56%, respectively, in 3% fat milk. However, in skimmed milk the killing rate 

was higher as the fat in milk protects the bacteria from UV radiation, and the 

reduction in bacteria were 60, 65, 61 and 59%, respectively. In unpasteurized 

raw milk, the bacteria S. aureus, L. monocytogenes and  E. coli were detected 

as contaminants, and after milk was passed though the UV unit, the killing 

rate was 100%. The effect of UV radiation on mycotoxins was also 

investigated, aflatoxin B1 (AFB1) and  ochratoxin A (OTA) were added to 3% 

fat milk and skimmed milk and passed through the UV radiation unit at dose 

of 69 mJ s-1 ml-1 and the residual toxins were determined using ELISA 

technique. Results showed that the UV radiation decreased AFB1 and OTA by 

66.5 and 71.5, respectively, in 3% fat milk, and by 83% in skimmed milk, at a 

flow rate of 1 L/min. In raw milk, however, aflatoxin M1 (AFM1) and OTA 

were detected as contaminants, the UV radiation resulted in reduction of 82 
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and 77.7%, respectively, under the same conditions. This appeared to be a 

good result as the UV radiation decreased these mycotoxins to the highest 

acceptable level. 

The effect of UV radiation on chemical and physical characteristics of 

bovine milk (3% fat) was studied, and the results revealed that the UV 

radiation had minor effect on lactose and protein contents and viscosity of 

milk, however, there was a 6.5% decrease in fat content when milk treated by 

UV radiation at a dose of 69 mJ s-1 ml-1 and milk flow rate of 1 L/min. the UV 

radiation also caused a little increase in total solids non fat in all treatments.  

When the effect of UV radiation on lipid profile in milk was investigated, it 

appeared that UV treatment caused slight changes in fatty acids percentages 

in milk, and palmetic and oleic acids being the most affected and decreased 

by 3.45 and 0.26%, respectively, at flow rate of 1 L/min, and the contents of 

arachidic, behenic and ilgnoceric acid were also decreased while some other 

fatty acids were vanished on the chromatogram. At UV radiation of 69 mJ s-1 

ml-1 amino acids were also changed. Some amino acids such as methionine 

and alanine were increased while others like serine, threonine, tryptophane, 

isoleucine, phenylalnine, histidine and lysine were slightly reduced and the 

reduction was flow rate dependant, however, other amino acids did not 

changed. Peroxide values were also increased especially at 1 L/min flow rate 

at all UV doses. Some volatiles and unacceptable odors such as butane, 

pentane, hexane, and heptanes also appeared along with some compounds that 

were not present in untreated milk such as pentanal, hexanal and heptanal. 
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 However some other sulfur containing compounds that were present in 

untreated milk in small quantities were increased upon UV treatment.  

UV treatment also caused an increase in vitamin D content by about 3.5 

times when milk was passed through UV radiation at 1 L/min, however this 

treatment also caused reduction in vitamins B1 and B2 and the reduction 

increased as flow rate was decreased. Finely, the pH of milk was decreased 

significantly upon UV treatment. 
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