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results of work which supported the view of Grabar 
(1950), that there is correlation between guanidine 
side-chains and the protective colloid action and rate 
of setting of gelatins. The use by Davis of the hypo
bromite reaction as a means of eliminating guanidine 
from gelatin cannot be regarded as unequivocal since 
the reaction mechanism, involving as it docs 5 to 6 
molecules of hypobromite per guanidino group, is not 
known. It may well involve side-chains other than 
guanidine. One pertinent question which received 
no answer was why soluble collagen does not gel 
until it has been converted into gelatin although the 
'density' of guanidine groups is identical. 

The session on synthetic polypeptides focused 
attention upon the structural information which 
X-ray and infra-red analyses have provided. It is on 
such information that present-day views of the 
structure of collagen are more than a little dependent. 
With the production of linear polymers of all the 
individual amino-acids and of some of the vast 
number of possible co-polymers, it will increasingly 
be possible to interpret the infra-red spectra of 
proteins. Indeed, the value of infra-red analysis 
depends upon the synthesis and analysis of such type 
substances. 

The gelatine and glue industry should also take 
note of synthetic polymers, since they may ultimately 
provide means for the 'tailor making' of compounds 
for individual purposes. In fact, such polymers may 
be to gelatin what synthetic rubber has been to the 
natural commodity. 

Great credit must go to those who conceived, 
planned and conducted this Conference. It served 
many purposes, but most important of all it dis
seminated information among people of divergent 
interests. The X-ray crystallographer became aware 
of properties and problems known to the gelatine 
industry, and the gelatin manufacturer became more 
aware of the raw material of his industry and of the 
structures which produce its peculiar properties, 
structures which may survive in some form in the 
derived protein, gelatin. G. R. TRISTRAM 

CONTROL OF CHEMICAL 
ADDITIVES IN FOOD 

ADVANCES in science have made available a 
number of chemicals and newly discovered 

natural products valuable for their power to aid in 
the production and utilization of foods. The new, 
however, is seldom of uncontested virtue. Additives 
which influence the physical and resthetic qualities of 
our foods, and residues of those pesticides which 
defeat biological enemies, are suspect of affecting 
adversely the human system. Questions have thus 
arisen : \Vhat risks do we run ? How can such risks 
be kept to a minimum ? These have needed both 
consideration and action, not only in the United 
Kingdom but also in Canada and the United States, 
and indeed by the Food and Agriculture Organization 
and the World Health Organization of the United 
Nations. It was therefore a happy thought, as the 
American Bar Association was meeting in London, 
to hold a joint meeting of the Food Law Institute of 
the United States, the Food Group of the Society of 
Chemical Industry, the Society for Analytical Chem
istry and tho Association of Public Analysts of Great 
Brita.in to discuss the control of chemical additives 

in food. This conference was held on July 26 in 
London at the Royal Institution. 

At the morning session, under the chairmanship of 
Mr. Charles Wesley Dunn, president of the Food 
Law Institute of the United States, three papers were 
given on the official approach to these problems in 
three different countries, and a fourth on the control 
of pesticides. At the afternoon session, under the 
chairmanship of Sir Harry J ephcott, special attention 
was paid to antibiotics. 

American views on additives were stated by Mr. 
G. P. Larrick and Dr. A. J. Lehman, their paper 
being read by Mr. John L. Harvey, Deputy Com
missioner ofl<'oods and Drugs. Advances in technology 
have indicated the desirability of amending the 
present Food, Drugs and Cosmetic Act. In 1950 the 
Delaney Committee directed attention to the need 
for more careful control of additives and contamin
ants. Bills promoting revisions are now before 
Congress. No new additive should be used until 
adequately tested by feeding gross quantities for 
long periods to animals and by finding levels at 
which no harm occurs. Tests should include con
sideration given to nutritional effects, clinical and 
pt,,thological symptoms and effects on reproduction 
and lactation. Results on one species should be 
confirmed in another. It is impossible to design a 
simple or rigid procedure. Moreover, a generous 
safety factor is desirable in extending to man any 
application of results obtained on animals. Care in 
the interpretation of some tests for carcinogens was 
recommended. It might seem wise to exclude 
additives which by tests other than oral adminis
tration purport to demonstrate potential carcinogenic 
properties ; but in some instances similar results are 
also given by such common foodstuffs as sugar and 
lard. The American list of permitted colours has 
recently been altered by removing three colours, and 
four others are in process of being removed. None 
of these colours is carcinogenic so far as is known, 
but they are not as free from the possibility of being 
harmful as had previously been believed. Although 
the addition of chemical substances to food intro
duced problems, they have served many useful 
purposes. The conservation of food is necessary, and 
so is long transportation. Chemical additives enable 
foods to be available in greater diversity and 
attractiveness. They also contribute to convenience, 
thus helping millions of women in the United States 
to work outside their own homes. 

The Canadian view was given in a paper prepared by 
Dr. C. A. Morrell. To the central question, 'Are the 
hazards introduced by additives serious ?', the answer 
must be affirmative where large quantities are con
sumed and negative where only small quantities are 
consumed. A system of tolerances is thus necessary. 
Although the Canadian Government regrets inter
ference with private enterprise, consumer confidence 
is important and definite tolerances must be imposed. 
The Government must therefore lay down rules and 
see that they are obeyed. Decisions, however, must 
clearly be based on sound evidence and be unin
fluenced by bureaucracy or caprice. But substances 
intended to deceive the consumer should never be 
permitted. The provision of evidence is the duty of 
industry, but some government research is unavoid
able where a conflict of evidence is to be resolved, 
standards are to be established or methods of analysis 
are to be devised. Tolerances should be set no higher 
than is necessary and within what is known to be 
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safe. A general pattern of tests to determine the 
safety limit can be laid down, but details will often 
have to be varied. Administrators must be guided 
by their own experts. The Food and Agriculture 
Organization and the World Health Organization 
might help to resolve differences between experts. 

The procedure followed in Great Britain to protect 
consumers against preventable hazards to health or 
risks of deception was explained by Dr. N. C. Wright, 
Chief Scientific Adviser (Food) to the Ministry of 
Agriculture, Fisheries and Food. Food and Drugs 
Acts establish principles and provide for enforcement. 
Where precise guidance is desirable, Ministers can 
make regulations, which are more easily amended 
than the parent Acts. Ministers look for guidance on 
technical amendments to their Food Standards 
Committee, to which medical experts, nominees from 
industry and officials from departments are appointed. 
A sub-committee has been studying the need to bring 
up to date the Preservative Regulations, which 
happen to approach most nearly to the control of 
chemical additives. Tho method used in such cases 
has been to ask for representations on a group of 
potential additives from all interested parties, to 
supplement this with medical and technical evidence 
from other sources, and to publish a r eport containing 
specific recommendations. Any further repre
sentations are then considered before Ministers decide 
on their action. New regulations can be drafted and 
laid before Parliament for approval. Recently a new 
system of restriction of the use of colours has been 
introduced by regulations. There is now a permitted 
list of colours, but their use is still prohibited in 
unprocessed meat, fish or vegetables, or in fruit 
(apart from one exception) to prevent consumer decep
tion. R egulations are being framed to govern the use 
of antioxidants. A special panel has been set up to 
examine the medical aspects of the use of antibiotics. 

As spokesman also for the World Health Organ
ization and the Food and Agriculture Organization, 
Dr. Wright pointed out that diversity of conditions 
among countries makes complete uniformity of 
regulations impracticable, but the decisions of govern
ments should be based on the widest measure of 
agreed scientific opinion and should be in harmony 
if possible. A conference in Geneva in 1955, followed 
by meetings of two expert committees, had sought to 
secure the formulation of general principles, suitable 
biological tests and uniform interpretation of results. 

Dr. E. J. Miller extended the picture of British 
practice by an account of the special precautions 
devoted to the reduction of hazards to operators, 
consumers and wild life from agricultural chemicals. 
An interdepartmental advisory committee advises 
government departments of risks and formulates 
recommendations designed to avoid them. After 
acceptance, these are publicized in order to secure 
their adoption, although they do not have the force 
of law. Tolerances for residues are not at present 
considered adequately enforceable, and preference is 
therefore given to restrictive conditions by specifying 
the crops on which individual pesticides may be used, 
the maximum dosage and the minimum interval 
before harvesting. A voluntary scheme exists by 
which manufacturers notify new developments and 
co-operate in ensuring safe usage. 

The status of antibiotics in relation to food in the 
United States was discussed in a paper by Dr. H. 
Welch. The use of two antibiotics for the preservation 
of uncooked poultry, nnder limiting conditions, has 

been approved. Such applications are accepted as 
being useful by the U .S. Department of Agriculture, 
and a safe tolerance has been fixed by the Food and 
Drug Administration. All poultry is cooked so that 
even the permitted amounts of these antibiotics are 
completely destroyed. Applications to meat and 
fish, however, are not considered safe. The occurrence 
of antibiotics in milk has been surveyed. Mastitis is 
controlled by injection of antibiotics, chiefly peni
cillin, into the udder. Until three days later, milk 
may still contain enough antibiotic to prejudice 
cheese-making. Samples of fluid market milk have 
often been found positive for penicillin and more 
rarely for other antibiotics. There is thus a risk that 
a small proportion of the population may become 
sensitive to penicillin and suffer allergic reaction. 
To protect the public, farmers are being educated to pre
vent bulk supplies of milk from being contaminated ; 
the hazard is stated on every label of the drug and the 
doses recommended are being substantially reduced. 

Canada, according to Dr. C. A. Morrell and Dr. 
E. S. Thatcher, is prepared to give antibiotics a trial 
where practical benefit can be safely achieved without 
risk to their therapeutic value. Canada permits 
chlortetracycline and oxytetracycline to be used on 
fish as well as uncooked poultry. All reasonable 
precautions for safety are satisfied under the con
ditions specified. The development of resistant 
microbial strains has not been found of consequence. 

The final paper, by Mr. A. L. Bacharach, gave an 
individual view of some of the complexities of British 
law as it might apply to antibiotics and of the alleged 
health hazards attributed to their use in the food 
industry. The Therapeutic Substances Act prevents 
the use of thirteen scheduled antibiotics except by 
registered practitioners, but three of them can be used 
conditionally in animal feeding-stuffs. The pre
servatives regulations do not permit the use of 
antibiotics in human food. There is, however, no 
control of the use made by farmers of feeds con
taining them, and v eterinary use can lead to con
taminated milk. Antibiotics used in horticulture 
might leave residues, over which there would be no 
effective legal control. The interpretation of the law 
is in some doubt as regards nisin and notatin. 
Experience of pasteurization belies the alleged 
hazard of encouraging undesirable organisms. Sensit
ization due to penicillin in milk has not, in fact, been 
reported, although American records suggest that 
there are many potential subjects. The suggestion 
that food spoilage organisms can give warning of the 
presence of pathogens was vigorously attacked. It 
was conceded that more information is needed on 
the magnitude of oral intake of antibiotic which could 
evoke response in sensitized individuals, whether the 
allergy is innate or acquired. 

It was a tribute to the character of the papers that 
discussion mainly re-emphasized points made by the 
speakers, particularly of the complexities of testing 
and of analysis, and of the difficulties of adminis
trators in fairly summing up issues involving so many 
diverse factors. A plea was made that the design of 
toxicity tests should be left to those who had experi
ence of undertaking them. A decision on the 
adequacy of testing methods should be realistic. 
Strict specification of the quality of proposed 
additives would often save time and trouble both in 
testing and in analysis. It is not enough that manu
facturers should be aware of m ethods of identification 
and estimation of additives or residues ; thi~ 



© 1957 Nature Publishing Group

694 NATURE October 5, 1957 voL. 1 so 

information must also be made available to all 
interested analysts. The American system of relaying 
such information is noteworthy. Where tolerances 
are fixed, methods of assay can often be simplified by 
reference to a standard. In matters of doubt, com
plete unanimity of opinion in all countries is improb
able ; but free discussion and free exchange of 
information could assist in reaching sensible conclu
sions. Piecemeal decisions should be avoided if possible. 

Dr. Bernard Oser suggested that while it is not gener
ally possible to legislate for allergic subjects, some pro
tection might be achieved by appropriate labelling. 

It was perhaps surprising that Mr. Bacharach's 
dismissal of some of the fears felt by those who 
mistrust the use of antibiotics was not contested. 

Mr. ·w esley Dunn said that the value of the meeting 
lay in the opportunity it had provided for discussion 
of a problem common to many interests, thereby 
making progress towards its ultimate solution. Sir 
Harry Jephcott, in summing up, thought uniformity 
had been brought nearer by this international 
exchange of ideas, and hoped that this had been only 
the first of many similar joint meetings. 

The papers before the conference will be published 
in the Food, Dru17 a, _'1,r/ Cosmetic T,a,w Joiirnal. 

MORALE IN INDUSTRY 

IN 1953, the Acton Society Trust published, under 
the title "Size and Morale", the results of an 

inquiry into the statistically observable rillationship 
between the size of a number of otherwise similar 
undertakings-in a coalfield, in a large industrial 
organization, in a commercial group-and certain 
indices of morale among the workers employed in 
these undertakings (see Nature, February 27, 
1954). Size was defined according to the numbers 
of workers on the books. Morale was measured by 
various indices of which the most important was the 
negative one of absenteeism- -since, to quote the 
pamphlet in question, "a man can hardly express his 
identification with his work moro clearly than by 
whether or not he turns up to perform it". 

The results of the inquiry were extremely sugges
t,ive . In the coalfield sk.died, not only was lost time 
found to increase with size, but it was also established 
statistically that in similar geological conditions 
output per man-shift tended to be no higher-and 
was often in fact appreciably lower--in large pits 
than in small. Various forms of behaviour suggested 
that workers in small pits showed greater interest in 
matters associated with their place of work than 
those in larger pits. Wages did not appear to have 
any effect on morale, and it was interesting to find 
this statistically confirmed. A clear relationship was 
found to exist between size and sick-leave ; between 
size and tho number of accidents ; and also between 
size and the length of time taken to recover from an 
accident. All this evidence was entirely quantitative 
and not very useful as a guide to policy. Tho fact 
that the size of the unit in which people work is 
related to their behaviour is not an explanation of the 
relationship. The earlier studies stopped short at 
statistical demonstration ; they made no attempt 
to explain what they demonstrated in sociological 
terms. 

Tho next stage of inquiry called for a different 
approach, tho approach of the social scientist working 
in inclividual situations. The inquiry has now been 

completed and a second report issued*. It is a 
qualitative study which tries to find out tho reasons 
for the higher lost time in largo establishments and, 
whore practicable, to draw lessons from management 
policy. 

Tho inquiry was made in a group of twelve manu
facturing units which came as near as possible to the 
ideal requirements for the research. Units of the 
group varied in size from about twenty to about four 
thousand people ; five of the units wore selected for 
special investigation. 

Tho works selected for study all offered the same 
wage-rates and conditions of service and the same 
sick schemes and pension rates ; they followed 
technically tho same patterns of work ; they were 
all situated in a large urban area ; they had all been 
under the same administration for many years. They 
were all alike in employing for the most part labour 
of an unskilled or semi-skilled character, tho small 
proportion of craftsmen being mainly occupied with 
maintenance rather than production. There was no 
significant difference in the ago structure of their 
working forces---a matter which might wf'll make a 
difference to time lost after accident or illness-nor 
in tho average length of service. 

Tho inquiry confirmed the inverse size-morale 
effect and showed that poor morale arises from 
causes which have nothing to do with the worker's 
satisfaction in, and psychological identification with, 
his work. Many reasons for good morale in small 
units were adduced. One is that very small units 
cannot carry bad time-keepers-they quickly dismiss 
them ; they cause too much dislocation to be toler
ated. Evidence showed that the larger works had 
more than their statistical share of bad time-keepers. 
This was also true of grumblers, tho rumour-mongers, 
and the chronically discontented trouble-makers. 
In the small unit such men are easily identified and, 
if possible, discharged. In the large unit they are 
likelier to remain submerged and unrecognized and 
it is in the largo units that they are most likely to 
be found. The trouble-maker has much more scope 
in a large group. In tho small unit,, even if he cannot 
be discharged, ho is comparatively innocuous because 
his colleagues know all about him and can discount 
what ho says. In tho largo unit the majority do not 
know him for what he is, and his influence is conse
quently far more dangerous. His low morale and his 
high lost time-rate arc contagious, and the morale 
and time-keeping of the works as a whole consequently 
suffer. 

Tho most important lesson arising from the inquiry 
is that increasing size is above all an increasing 
challenge to management-management in the social 
even more than in the administrative or technical 
sense. There are disadvantages in size about which 
management can do little or nothing. A higher 
incidence of sickness duo to greater likelihood of 
cross-infection is one of these. The wider catchment 
area for labour is another. So is the tendency of 
bad time-keepers and 'bad bargains' generally to 
gravitate to the larger unit. Other disadvantages of 
size isolated by the inquiry are not similarly intract
able. There is no reason why internal discipline 
should be increasingly handicapped with increasing 
size by over-extension of the foreman's span of 
control. A good foreman with a manageable number 
of men under his control can generate a positive team. 
spirit as well as performing the negative function of 

• Size and Morale. Part II. Acton Society Trust. 3s. 6d. 
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