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sary before the complexities of the problem can be 
unravelled and reliable educational guidance given 
to teachers. 

Tho third paper was given by Prof. E. F. O'Dohorty, 
professor of logic and psychology in University 
College, Dublin. Ho dealt with some educational 
aspects of bilingualism. 

In his view, the emotional life of a largo number 
of children is disturbed by tho pseudo-bilingualism 
in which Irish children find themselves in their early 
years, because they came from English-speaking 
homes but received their instruction, from their 
earliest years, through the Irish language. He 
maintained that tho language of the homo, whatever 
it is, is tho child's native language, and that it is a 
mistake to confuse this with tho ancestral language 
of the people to whom ho belongs. In nearly all 
countries there is a bilingual problem, and in nearly 
all tho hundred or more studies available on tho topic, 
investigators have consistently recommended that 
children should be taught their native, that is, 
homo, language and in other subjects through that 
medium. Language, a system of symbols, can become 
a symbol of a different kind--it can become a symbol 
of nationality or of culture, or of lack of culture ; as 
a symbol of political independence or of nationality 
it can be valuable, but as a symbol it is dangerous 
because it may take precedence over the thing that 
it symbolizes. The primary purpose of language is a 
social one, and tho first society in which it is acquired 
is the home. The language of the home is always the 
child's native language, and his mother tongue. To 
confuse the native language with the conception of an 
ancestral language may inflict great harm, because 
it means tho by-passing of tho child's normal means 
of social intercourse in favour of wh11t for many, 
though not all, is the ancestral language. This has 
many undesirable effects. 

It is also important, Prof. O'Doherty said, to 
distinguish between bilingualism and pseudo-biling
ualism. The latter is the position of a person who 
has achieved a mastery, proportioned to his age and 
social group, over one moans of social intercourse 
and who has also acquired some knowledge of another 
means of communication without mastering it. A 
bilingual person is one who has two vernaculars. This 
is a rare phenomenon indeed compared with the 
number of pseudo-bilinguals in any population. 
Although research is incomplete, there is no denying 
tho impressiveness of the conclusions that monoglot 
children do better in intolligonco tests than their 
bilingual and pseudo-bilingual brothers. Very often 
tho problem of bilingualism is decided on grounds 
other than the intelligence or the welfare of the 
children-politics, tradition, culture, have provided 
powerful incentives. ·where that has happened, bad 
psychology, bad educational philosophy and bad 
educational practice have crept in. The emotional 
life of a large number of children is disturbed by the 
pseudo-bilingual situation. Unconscious disturbances 
precipitated by the total or partial breakdown in 
communication due to tho language barrier can 
produce long-range effect,s of some magnitude. In 
Ireland their contribution to the probiem of emi
gration should not be under-estimated. 

In tho discussion which followed, speakers included 
teachers from the universities, training colleges and 
primary schools. On the whole, they expressed fixed 
attitudes to tho subject, and did not bring to tho 

discussion an open-minded willingness to elucidate 
the subject in its numerous facets. It was therefore 
inconclusive and rather disappointing. Charge was 
met by counter-charge, one body of experience was 
pitted against another, and the points made came 
entirely from the Irish situation, in which the great 
majority of the members of the joint session were 
involved. 

RESEARCH ON GELATIN AND 
GLUE 

T HE conference on "Recent Advances in Gelatin 
and Glue Research", organized by the British 

Gelatine and Glue Research Association, and held in 
Cambridge during July 1-5, attracted 150 partici
pants. The discussion which ensued after each group 
of papers was evidence of the success of tho con
ference. Discussions were stimulated in part by the 
excellent standard of the papers and by the fact that 
the aim was to discuss but a single protein, albeit one 
of tremendous physiological and industrial import
ance. It is hoped to publish the proceedings before 
the end of this year, edited by G. Stainsby (Pergamon 
Press, Ltd.). 

At the opening ceremony, Mr. S. G. Hudson, 
chairman of tho Research Association, included in 
his preface to the Conference an especial welcome to 
the overseas visitors. The Conference was formally 
opened by Prof. F. J. W. Roughton, one of the visitors 
to the Association appointed by the Department of 
Scientific and Industrial Research. He then intro
duced Prof. L. Pauling, who gave the Conference 
Lecture, "Polypeptide Chains in Proteins". In pro
posing a vote of thanks to Prof. Pauling, Mr. I. H. 
Chay en (British Glues and Chemicals, Ltd.) stressed 
the interdependence of technology and fundamental 
science, and emphasized the especial need of the 
gelatine and glue industry for fundamental research 
in the protein field. 

Prof. Pauling outlined the development of the 
modern concept of the helical structure of collagen 
from the earlier classical experiments of Astbury, 
Bernal and Fankuchen. Although, by admission, Prof. 
Pauling discussed few new results beyond the idea 
that hydrogen bonding at the backbone might be at 
180° rather than 120°, the lecture set tho tone of tho 
meetings. At all tho later sessions the helical concept 
was mueh in evidence. Sessions were devoted to 
various subjects, each session being introduced bv a 
speaker who outlined its scope and background; as 
follows: (1) structure, properties, origin of animal 
connective tissue (introduced by Prof. K. W. Gustav
son, Swedish Tanners Research Association) ; (2) 
soluble collagens and molecular weight, shape and 
structure of gelatins (Dr. J. Pouradier, Kodak-Pathe, 
Paris) ; (3) synthetic polypeptides containing proline 
(Dr. C. H. Bamford, Courtaulds, Maidenhead); (4) 
conversion of collagen to gelatin and chemical com
position (Mr. A. G. Ward, British Gelatine and Glue 
Research Association); (5) chemical and physical 
properties of gelatin and glue (Prof. J. D. Ferry, 
University of Wisconsin) ; (6) relation of properties 
to uses (Mr. J. N. Blake, Richard Hodgson and Sons, 
Ltd., Beverley). 

Discussion on the structure of collagen was con
cerned with tho relative merits of the two structures 
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I and II {Rich and Crick, 1955). The latter structure 
is preferred, although there is no evidence that 
structure I is not also present. Structure II, demand
ing that every third residue be glycine, imposes a 
sequence reminiscent of the Bergmann hypothesis. 
Although there is chemical evidence for the repeating 
sequence gly-pro-hypro, it is cogent to point out the 
fate of that earlier hypothesis. 

Much would seem to depend upon the degree of 
identity of the constituent chains of the helix (Burge, 
Cowan and McGavin). Evidence advanced by 
Boedtker and Doty {1956) suggests that the chains 
may not be identical. 

A paper by G. N. Ramachandran (Madras), in 
which the modification of collagen and gelatin by 
chemical means was discussed, raised the question of 
the transformation of collagen to elastin (Burton et 
al., 1955), and it was suggested by Partridge in 
discussion that the term elastin is too often used for 
signifying a change in physical properties of collagen 
fibres rather than for describing a definite fibre which 
has a characteristic amino-acid pattern distinct from 
that of collagen. That no discussion of the possibility 
of transforming collagen into elastin by chemical 
means took place was probably the one failure of the 
Conference, although it may indicate current opinion. 
Stoichiometrically, the change from collagen to 
elastin would involve cataclysmic changes, and from 
the accepted amino-acid patterns of the two proteins, 
100,000 gm. of collagen could only provide amino
acids for 20,000 gm. of elastin. Far more precise and 
analytical studies are required following the treat
ment of collagenous tissue with alkaline buffers, and 
sodium periodate. 

Papers on the biosynthesis of collagen (D. S. 
Jackson, S. Fitton Jackson and R. H. Smith) sug
gested that this involves the incorporation of proline 
into peptide linkage in an amount equal to proline 
plus hydroxyproline ; residues of the latter appearing 
as a result of oxidation. It is probable that elaboration 
of banded fibrils is preceded by the formation of a 
hydroxyproline-rich precursor, and available evidence 
suggests that synthesis of a soluble precursor in the 
fibroblasts is followed by extracellular aggregation 
with the ultimate formation of insoluble fibres. To 
what extent the aggregation involves the formation 
of additional co-valent bonds is not known ; neither 
is it certain that degradation, even under the mildest 
of conditions, is a reversal of the synthetic pathway. 
Considerable discussion took place upon the relation
ship between collagen, soluble collagen (procollagen, 
etc.) and gelatin, "a relationship still in a state of 
confusion". Procollagen {acid citrate soluble ; mole
cular weight 3 x 105

) undergoes denaturation upon 
warming, and two fractions e<. {molecular weight 
80,000, V. N. Orekovich and V. 0. Shpikiter, Academy 
of Medical Sciences, Moscow; 120,000, P. Doty and 
T. Nishihara, of Harvard) and ~ {molecular weight 
130,000, Orekovich and Shpikiter; 230,000, Doty 
and Nishihara) are formed. The latter workers 
indicate that the ~-fraction is converted into the 
e<.-fraction by means of alkali or by long periods at 
40° C. They further suggested that the triple helix, 
demanded by X-ray analyses, may be produced 
by the folding back of the longer polypeptide 
chain. 

The molecule of procollagen may not contain 
merely two subunits e<. and ~. since there is, as yet, 
no evidence to suggest that the e<.- and ~-chains are 
monodisperse. 

That the situation may be more complicated was 
indicated by a paper by A. Courts and G. Stainsby 
(British Gelatine and Glue Research Association), 
which stressed the disparity between molecular 
weights found by light-scattering techniques {Mw) 
and by end-group assay (On). If one accepts the 
former as a significant measurement, gelatin of 
molecular weight 250,000 must have more than one 
chain (possibly three or four). Since it contains no 
cystine, alternative cross-linkages must exist. The 
suggestion of J. Pouradier and his collaborators that 
aldehydes are present in gelatin and native collagen 
deserves further study, since it was indicated that 
such molecules might act as bifunctional reagents. 
Somewhat at variance with the paper by Courts and 
Stainsby was that by A. Veis (Armour, Chicago), in 
which it was suggested that alkali-process gelatin is 
a linear single-chain polypeptide, whereas acid
process gelatins are "multistranded lateral aggregates 
of polypeptide chains not in t,ypical Gaussian coil 
configuration". The work of Courts and Stains by 
indicates that gelatin from a limed source is multi
chain, but that acid-process gelatin gave somewhat 
anomalous results. 

Considerable theoretical and practical interest is 
atta.ched to the changes which occur during the con
version of collagen to gelatin. End-group studies 
indicate the absence of terminal residues in collagen 
(whether they are absent, or combined, or fail to 
react, or are undetectable in the vast molecule is not 
known). Upon decalcification and alkaline pretreat
ment of os~ein (pH 14 at 20° for six days) terminal 
groups are exposed equivalent in amount to those in 
the derived gelatin (Courts). By treatment with 
hydrogen-bond breakers at 20° or by warming to 
40-60° the 'parent' gelatin passes into solution. It 
is supposed that pretreatment leads to fission of 
peptide bonds, and the presence of up to twelve 
amino-acids in terminal positions suggests that this 
fission must be a random process. Whether pre
treatment does cause fission of peptide bonds is 
uncertain. No mention was made of the position of 
mucopolysaccharides in the build-up of the collagen 
molecule, and in the degradations induced by decal
cification and alkaline pretreatment of ossein. 

The session on amino-acid composition reflected 
the tremendous debt owed to the ion-exchange 
method of Moore and Stein (itself based upon the 
ideas of Martin and Synge and their co-workers). 
The comparative analyses of J. E. Eastoe and A. A. 
Leach (British Gelatine and Glue Research Associa
tion) and of M. Watson demonstrate overall similai:
ities of collagens and gelatins from different species 
and indicate variations which may be significant. 
The full value of this work will only be reali:i:<id if 
corresponding physical studies are carried out. In 
particular, the observations provide a basis for 
further investigations into the correlations between 
fibrillar stability and hydroxyproline stability (cf. 
Gustavson) . 

The discussion on gel rigidity centred around the 
work of P. R. Saunders and A. G. Ward (British 
Gelatine and Glue Research Association), who showed 
that rigidity is independent of molecular weight from 
less than 70,000 upwards. Degradation by a variety 
of proteases and by acid follows the same pathway, 
although it is unlikely that the same sites in the 
molecule(s) are attacked by papain, trypsin, chymo
trypsin, pepsin and acid. P. Davis and J. W. Janus 
(Kodak Research Laboratories, Harrow) reported the 
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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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