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Analysis of inactivation mechanism of food microorganisms during drying

Shuichi Yamamoto
(Laboratory of Bio-Process Engineering School of Engineering and

Graduate School of Medicine Yamaguchi University)

Various food microorganisms play crucial roles in food processing. They are also being
produced as functional (health-promoting) foods or probiotics. Among them yeasts have
been extensively used for making breads, beers and other foods or beverages. Similarly,
lactic acid bacteria are quite important for various different types of foods such as yogurt.
Because of their excellent function as probiotics, people tend to take more lactic acid
bacteria based foods.

Although dried baker’s yeasts (bread yeasts) are available on the market, the
inactivation mechanism during and after drying is quite complicated and still not known
fully. The drying of lactic acid bacteria is known to be very difficult. The reason why drying
of food microorganisms is complicated and difficult is due to dehydration inactivation, which
is not important during drying of proteins.

In this study inactivation behavior of commercial bread yeasts and lactic acid bacteria
during hot air drying was investigated. Thermal stability of bread yeasts in water
(suspension) was first examined as a function of temperature. Protective effect of additives
(various sugars and polyols) on thermal activity was also investigated. The fermentation
activity of bread yeasts in water (suspension) decreased very sharply above 318K after one
hour. Sugars such as trehalose and sorbitol stabilized the yeasts when the sugar
concentration is ca 40wt%.

Hot air convective drying experiments of yeasts were carried out at 303 K at constant
air-temperature and air humidity. The water content as well as the activity was measured
during drying. The fermentation activity decreased during the falling drying rate period
even at 303K. This decrease was found to be due to dehydration inactivation. Sugars
(trehalose or sorbitol) were also shown to be a good protective agent against dehydration
inactivation during drying. The dried yeasts were heated at 333K for one hour. The activity
still remained when the water content was below 0.1 kg-water/kg-solid. This indicates that
the dried yeasts are much more thermo-stable compared with native ones.

The inactivation behavior of lactic acid bacteria was similar to that of yeast. At low
water contents the fermentation activities dropped significantly during drying at 303K. The

lactic acid bacteria were less-resistant to dehydration drying compared with the yeast.



