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technologies that have already been 
developed. 

The World Bank's report refers to the 
need to strengthen the national energy 
research programmes of developing 
countries, in particular their capacity to 
adapt developments made elsewhere. And 
it also says that attention should be given 
"to the possibility of organizing 
international programmes on specific 
renewable energy technologies". 

David Dickson 

Meat substitutes 

Fungal food 
Ranks Hovis McDougall (RHM) have 

received qualified approval from the UK 
Ministry of Agriculture Fisheries and Food 
(MAFF) to market, for human 
consumption, the somewhat processed 
mycelia of a Fusarium fungus. The 
company has now taken the decision in 
principle to test whether there is a sufficient 
market to make a commercial success of 
the processed mycelia, which goes by the 
name of mycoprotein. 

A pilot plant at RHM Research in High 
Wycombe, Buckinghamshire, has already 
produced up to 100 tons per annum of the 
processed mycelia, sufficient to carry out 
extensive toxicological and nutritional 
tests. These have shown that mycoprotein 
can be fed without ill effects to generations 
of laboratory animals. It has also passed a 
number of short-term tests on human 
volunteers. In nutritional terms myco
protein compares well with meat, for which 
it might be a substitute. On a dry weight 
basis it contains 45 per cent protein - with 
an acceptable amino acid composition -
and has a low fat (10-15 per cent, mostly 
unsaturated) and cholesterol content. 
There is also no doubt that it can be made 
palatable. The only questions now are 
whether or not its high fibre content (20-25 
per cent) is as beneficial as current 
advocates of fibre would have it, and 
whether it will meet consumer resistance. 

The fungus from which mycoprotein is 
produced is the A35 strain of Fusarium 
graminearum, a strain which has lost the 
pathogenicity to plants possessed by its 
relatives. It is grown in continuous culture 
at 30°C in 1,300-litre tanks with glucose
syrup as the carbon source and ammonia as 
the source of nitrogen. A key process 
follows in which the mycelia are 
immediately heated up to 64°C for 20 
minutes. That treatment kills the mycelia, 

Fusarium mycelia before 
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inactivates their proteolytic enzymes, so 
that there is no breakdown of protein, but 
allows the fungal ribonucleases to degrade 
nucleic acids into products which can be 
washed out of the cells. In that way the 
nucleic acid content of the mycelia is 
reduced from to per cent to below the 
acceptable upper limit of 1 per cent. 

Furthermore the rapid heat treatment of 
the mycelia serves to reduce turgor with the 
result that mycoprotein has a texture that is 
not dissimilar to meat fibre. With the 
addition of flavouring and colouring, it can 
be made into a passable imitation of fish, 
chicken, veal or ham. Without any 
additions it is an unpalatable, colourless, 
tasteless product. 

Human trials of mycoprotein have been 
very limited so far. Two small-scale and 
short-term nutritional studies have been 
carried out by Professor N. S. Scrimshaw 
at the Massachusetts Institute of 
Technology and some larger but less 
rigorous tests have been completed by 
RHM. The only problem that has emerged 
is a single case of an al1ergic reaction to 
mycoprotein which RHM claim is about 
par for the course. 

On the basis of the human and animal 
tests MAFF has given permission to RHM 
to market mycoprotein on a limited scale 
once a specification has been agreed upon. 
It has also asked for further animal work to 
assess the effects of mycoprotein on 
mineral balance. There are two concerns in 
that respect. The first is that mycoprotein is 
lacking in the minerals, particularly iron 
and zinc, contained in meat. And the 
second is that the high fibre content of 
mycoprotein will lead to the retention in 
the intestine of dietary minerals from other 
sources - hence a recent recommendation 
that soya protein for human consumption 
be fortified with iron 

Mycoprotein is the first of its kind. 
Several other microorganisms are grown 
and processed world-wide to provide 
protein supplements to animal feed, but 
none for human consumption. Also, as Dr 
J. Edelman, Director of Research at RHM, 
is at pains to point out, most of the animal 
feed sUPRlements are the product of 
bacteria growing on hydrocarbons, and 
hence classifiable as single cell protein, 
whereas mycoprotein is produced by a 
multicellular fungus growing on glucose. 

The main question mark still hanging 
over the future of mycoprotein is whether 
or not the public will buy it. When the 
project was started RHM had their eye on 
the protein gap that was believed to exist in 
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many developing countries. That gap has 
since been declared a myth. Consequently 
RHM now have their eye on the UK 
convenience-food market (plans to seek 
approval for sale in the US have been put 
on ice because of the attitude of the Food 
and Drug Administration). To break into 
that market with mycoprotein will be no 
easy matter. Psychological barriers to new 
foods may be surmountable if the price is 
right but mycoprotein can only be cheap if 
produced in large enough quantity. Ten 
thousand tons per annum (0.25 per cent of 
annual UK meat consumption) would be 
realistic for that purpose, claims Dr 
Edelman; one hundred thousand tons 
would be "a bonanza" for the "nylon of 
the food trade" . Peter Newmark 

Culture collections 

Fears for fungi 
The effectiveness of Britain's main 

col1ection of non-pathogenic microfungi 
could be seriously reduced from March 
next year if £20,000 annual support cannot 
be found in the meantime. The col1ection is 
currently funded to the tune of approx
imately £60,000 per annum by the 
Commonwealth Mycological Institute 
(CMI), which houses it, and £20,000 by the 
Natural Environment Research Council 
(NERC), which has said that it will cease to 
pay its share early next year. 

Similar problems were experienced 
earlier this year by the National Col1ection 
of Yeast Cultures (see Nature, 24 January), 
as a result of which an inter-Research 
Council committee was set up with the aim 
of observing and monitoring the main
tenance of culture collections. The 
problems of the micro fungi collection are 
the first to be investigated by the new 
committee. Next week, members of the 
committee will visit the CMI to make 
detailed recommendations on how the 
collection should be continued and 
whether alternative funds are needed. It 
will then start looking for new sources of 
money. 

The difficulties with both the yeast and 
microfungi collections have arisen because 
they have never been permanently funded. 
NERC took over the bill for the micro fungi 
col1ection ten years ago from the then 
Ministry of Trade and Industry on a 
temporary basis. The grant was designed to 
rise with inflation up to a ceiling of 
£20,000, a level that was reached several 
years ago. According to the curator of the 
microfungi collection, Dr Agnes Onions, 
the collection is already run on a shoestring 
and if the NERC funds are not replaced it 
will be impossible to fulfull all the 
functions of a national collection. 

The col1ection is the main source of non
pathogenic microfungi in Britain for 
industry, research and educational 
establishments. 

Judy Redfearn 
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