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BIOPROCESSING WHEY PERMEATE FOR YEAST 
BIOMASS PRODUCTION 
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ABSTRACT 

Media and procedures were tested for propagation of the lactose-utilizing yeast, 
Kluyveromyces marxianus ATCC 36907. Detailed techniques for yeast propagation 
in shake-flasks and in a 14-liter bioreactor were described. Abundant growth was 
obtained in whey penneate supplemented with mineral salts [MgSO, 7H20+(NH.,h 
S04+ K2HP04 + KH2PO,] and trace elements (ZnSO, +FeCI, + NaMo04 + MnSO, 
+ CuS04). Of these components, ammonium sulfate and the trace elements were 
the essential factors for growth enhancement, as the highest biomass crop was 
achieved either in the shake-flasks or in the bioreactor. 
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INTRODUCTION 

Because of certain desirable proper­
ties, there may be reasons to consider 
processes based on Kluyl'eromyces 
marxianus (fonnerly designated Saccha­
romyces fragilis). Among these desirable 
features are the ability of at least some 
strains to grow at high temperatures (35-
400C), ability to use lactose, and ability 
to fennent sugars to produce ethyl alco­
hol. These cultures have long been used 
as a " food yeast" or nutritional yeast", 
and are regarded as safe for use in foods 

or as food supplements (Harrison, 
1993). 

One of the reasons for interest in K. 
marxianus is the possible use of this cul­
ture for processes including the use of 
dairy wastes, such as whey and penne­
ates. The latter waste is fonned during 
recovery of milk proteins by ultrafiltra­
tion. These materials have a high BOD 
due to their lactose content, which pres­
ents a problem for simple disposal, but 
also suggests the potential for developing 
bioprocesses based on use of the lactose 
as a microbial growth substrate (Yang 
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