
this come to pass. one has little reason to expect that Japan 
will be as compliant with American foreign policy as in the 
pasl. Then too, thal part of Japanese public opinion lhat 
has been criticizing the Japanese Government for being 
"too subservient to America" as a result of its "humiliation 
diplomacy" will increase its demand that Japan follow an 
independent course. 

If Japan were to become an aggressive, acquisitive Asian 
maverick once again, no nation-including Japan itself- 
can possibly gain any long-term benefit. 

Chikao Yamatani is a reporter for Nippon Broadcasting Co. 

Thomas Land on 
PULP & PROTEIN 

Canadian scientists at the Chemistry and Biology Research 
Institute in Ottawa have developed an inexpensive fungal 
process to turn old newspapers and other cellulose waste 
materials into nutritious animal feed. The British-based mul- 
tinational corporation Imperial Chemical Industries (ICI) has 
already invested more than $200 million over eleven years 
in the production of single-cell proteins for animal foodstuffs; 
and this process has been developed further by Hoechst of 
West Germany, which has managed to produce a promising 
food for humans. Once Rank Hovis McDougal, Europe's 
fourth largest food manufacturer, launches commercial pro- 
duction of a fungal product for human consumption, global 
competition will become intense. The emergence of the 
relatively inexpensive carbohydrate-conversion process of- 
fers the potential for enormous profit as well as for meeting 
global nutrition needs at a time of mounting mass hunger. 

The first patents for the manufacture of synthetic food 
products were issued as early as the turn of the century. 
However, it was only in the 1950% after the development 
of crude oil-based single-cell proteins for animal feed, that 
the industry made major advances. Oil-based single-cell 
proteins rival such traditional protein sources as soy-meal 
and fish-meal but, unlike some modern products, they are 
not suitable for human consumption. This is partly because 

their high nucleic acid content is harmful to humans and 
partly because of the possibility that residues of the culture- 
medium in the pelroleum-derived food products may cause 
cancer in the long term. 

Textured vegetable proteins, largely derived from soy- 
bean and interlaced with a binder as well as coloring and 
flavoring agents, are already being used on a large scale 
in chopped-meat extenders, sausages, pies, and ready-to- 
eat products. These defattened flours have overcome wide- 
spread cultural prejudices against the novel high-protein 
products. They carry no associations with bacteria or cancer 
and their nucleic acid content is low enough for safe human 
consumption. However, vegetable proteins lack sufficient 
quantities of essential amino acids, which determine the 
quality of protein, and must therefore remain for some time 
an addition to, rather than the basis of, a balanced diet. 

The new Canadian process, intended for agricultural use 
only, exploits the 50 per cent cellulose content in waste 
pulp, breaking it down to its constituent sugars and acids. 
The presence of acid usually kills all microorganisms; but 
the Ottawa scientists have developed a fungus that is im- 
mune to acid and feeds on the sugars, in turn providing a 
valuable animal feed. IC1 already markets an animal feed, 
a single-cell protein comprising the dried remains of a bac- 
terium grown on methanol. It is said to be twice as nutritious 
as soy-meal. The corporation's first continuous-fermentation 
plant produces up to 160 tons of protein pellets daily. 

Hoechst has taken the process further by using a similar 
material but removing some of its undesirable compo- 
nents-such as nucleic acid-and making them into prof- 
itable byproducts. The remaining cells yield a powder that 
many scientists consider a sound basis for human food. 

The forthcoming manufacturing venture of Rank Hovis 
McDougal has already absorbed an investment of $30 mil- 
lion in research alone. Its product is a microscopic fungus 
grown on a feedstock of syrup of food-grade starch. It con- 
tains all the amino acids needed for healthy growth, and its 
nucleic acid level is below the maximum permitted for human 
consumption. It evokes no fear of cancer. 

Great commercial secrecy surrounds the new food tech- 
nologies, which are likely to attract further rival research 
and will eventually be made available to manufacturing in- 
terests in many countries under license. 

Thomas Land is an author and foreign correspondent who 
writes on global affairs. 
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