
SCIENCE 

POL.94 FRIDAY, 11, 1941  No. 2428 JULY 

Matlzen1,atics and the Sciences: PROFESSORC. V. 
... ....................................
NEWSOII ........................................................ 

Fortification o f  Foods tu f f s :  PROFESSORJ .  MURRAY 

Scientific Eaen ts :  
T h e  Ofice of Scientific R e s e a ~ c h  and Development; 
T h e  Associated Hospital Sewice  of N e w  P o r k ;  T h e  
School of Nutri t ion of C o ~ n e l l  Universi ty;  Th,e 
XcDonald Obsewatory ;  T h e  A f i l ia t ion  of Rush  
Uedical  College wi th  the Cniversi ty  of Illinois; 
T h e  Chicago Meetings of Matlzematicians ...................... 

Scientific Notes  and N e u ~  
Discussion : 

Evidence of Undertow from Engineeying Pract ice:  
DR. 0. F .  EVANS. A Bacterial Pathogen of the 
Citrus Red Scale:  DR. V. P. SOKOLOFF and DR. L. 
J. XLOTZ.Pro and Con. Evolut ion i n  C o n t e m p o ~ a r y  

G e m a n y  :DR. OTTO HAAS. Carl Friedrich Gauss's 


&fatherrzatics: PROFESSOR ...................
J .  D. TANARKIN 
Societies and Xee t ings :  

T h e  K a  
SMITH 

Reports:  
Additional Cooperative Studies  of the Relation Be-  
tween Mosquito C o n t ~ o l  and Wi ld l i f e  Conservation. 
T h e  Cl~icago Museunz. 
PROFESSORR, m.GERAR 

Special Art icles:  
Association of the V a s s e r m a n n  A n t i g e n  wi th  
Heavy  Materials Present i n  Tissues:  PROFESSOR 
JACOBFURTH and DR. ELVIN A. KABAT. Quanti-
tat ive Changes in. tlze Substmte-Dehydrogenase 
S y s t e m  of Drosophila Pupae D u ~ i n g  Heta~norpho-  
sis: DR. ALEXANDER OzonizationWOLSIIY. of 
o-Xylene and 1,2,4-Tri,nzethylbenze.ne: PROFESSOR 
J. P. WIBAUT and DR. P.  W. HAAPNAN...........................46 


Scientific Appara tus  and Laboratory Xetkorls:  
Preserva,tion of Biological Specimens wi th  Isobutyl  

Xethacrylate  Polyme?: 35. D. WHEATLEY. A 

Simple Iirap?overne?zt i n  tlze Frog W e b  Circulation 


......................... 49
Demonstration: DR. WN. A. HIESTAND 

Science Netus ....................................................................................... 8 


SCIENCE: A Weekly Journal devoted to the Adrance- 
ment of Science, edited by J. MCKEENCATTELLand pub- 
lished every Friday by 

THE SCIENCE PRESS 
Lancaster, Pa. Garrison, S .  Y. 

Sew York City: Grand Central Te~minal 
Annual Subscription, $6.00 Single Copies, 15 Cts. 

SCIENCE is the official organ of the American Associa- 
tion for the Adl-ancement of Science. Information resard- 
ing membership i n  the Association may be secured Trom 
the office of the permanent secretary in the Smithsouian
Institution Building, Washington. D. C. 

MATHEMATICS AND T H E  SCIENCES' 
B y  Professor C.V.NEWSOM ' 

THE UNIVERSITY 

A CLOSE inspection of tlie history of mathematics and 
that of physical science reveals tlie mutual dependence 
of tlie tmo fields of thought. At times mathematical 
development has been definitely stimulated by the needs 
of science: a t  other times scientific progress has been 
extremely rapid because of the availability of the 
necessary mathematical devices. It is interesting to 
observe, however, that serious reflection upon the actual 
relation of nlatheinatics to the sciences has awaited the 
twentieth century. Such consideration, stimulated by 
a better understanding of the nature of mathematics, 
needs greater publicity, for  it is the immediate cause 
of the matliematizing of parts  of science previously 
untouched by mathematical treatment. This paper, 

1 Address of the retiring president of the Southvestern 
Division of the American -4ssociation for the Advance- 
ment of Science, Lubbock, Texas, April 30, 1941. 

O F  NETT IIEXICO 

then, will briefly review some of the factors which are  
of importance in any attempt to understand the rela- 
tion of mathematics to the sciences. Implicit in the 
discnssion is a broad definition of mathematics; my 
only apology f o r  such a point of view is that i t  is the 
modern one. 

Certainly it  is true that a natural science originates 
with inductive procedures. The inspection of many 
similar situations in an effort to perceive those constant 
principles to be designated as laws must always remain 
fundamental. Homever, a time comes in the life his- 
tory of a science when such methods are no longer ade- 
quate. Lapicquel has expressed the thought in the 
following words : 

1 L. Lapicque, "L 'orientation actuelle de la Phgsi-
ologie, " in L 'orientatio?t actuelle des sciences (Paris, 
1930). The translation employed here was given by C. N. 
Moore in SCIENCE, 81: p. 31, 1935. V. 



Formerly, not rery far back in tlie history of humanity, 
let us say a century ago, allnost everything was unknown 
concerning the physiology in the labyrinth of the living 
body. hlagendie said: "I wander around there like a rag 
picker, and a t  each step I find solnetliing interesting to 
put in my basliet." This maxim horrified my teacher, 
Dastre, .ivlio was ~vont to say: "T'i'hen one doesn't lrnow 
what lie is lookiilg for, lie doesn't lrnov what he finds." 
For him tlie ideal of physiological research mould hare 
been to conceive in the quiet of one's study a theory 
explaining such and such a phenomenon, knov-n but not 
understood, then to find, still by meditation, the experi- 
ment capable by a yes or a no, of proving or disproving 
the theory. One mould come then some morning to the 
laboratory, and that rery e7ening the matter ~vould be 
decided. These trvo tendencies, each in its amusingly 
exaggerated form, seem to me to serve tlie purpose of 
characterizing the temperament of naturalists and that of 
physicists. In  proportion as physiology develops, the dis- 
coveries for rag piclrers become more rare, and the pos- 
sibility of ~vorlring as Dastre dreamed is  approaching. 

I n  the preface of Woodger's epoch-making book 
entitled "The Bxiomatic Method in B i ~ l o g y , " ~  he ex- 
plains his attitude similarly as follows: 

In  every groving science there is al~vays a compara-
tirely stable, tidy, clear part, and a gro~ving, untidy, con- 
fused part. I concei7-e the business of theoretical science 
to be to extend the realm of the tidy and systematic by 
the application of the methods of the exact or formal 
sciences, i.e., pure mathematics and logistic. 

What, then, is the method of matheinatics? Essen-
tially, i t  is typified by an organization of the proposi- 
tions of a science into those xrhich are to be accepted 
as primary or basic and those which may be logically 
deduced from them. The former propositions are 
known as the axioms of the science, the terni axioni 
signifying only that the statement thus designated is 
not proved within the system, xrhereas the latter propo- 
sitions are called the theorems or secondary propo~i -  
tions. 

To a great extent the original choice between 
axioms and secondary propositions is arbitrary. The 
axioms should constitute a coniistent set of state-
ments; moreover, they should be entirely ample for  
the deduction of the remaining propositions of the 
system when the rules of inference accepted as an 
adjunct to the system are applied. I f  a proposition 
is  found among the set of axioms which is a 1og:cal 
consequence of other axioms, its status, of course, 
should be changed to that of a secondary proposition. 
Also, it  is frequently possible to keep the mathemati- 
cal organization of a science intact by replacing a 
collection of the axioms by a smaller number of more 
primitive statements; sometimes such nem axionis 
may not have been accepted prcviously as proposi-

2 J. 3f. Woodgcr, ' ' The Axiomatic Method in Biology, ' ' 
p. vii. London: Cambridge University Press, 1937. 

tions within the science. As a result of this latter 
process, i t  is often true that some axioms will be of 
such a nature that their truth-property can not be 
studied directly through the medium of empirical 
procedures. 

The subject-matter symbols of a science organized 
in the manner just described may not be part of the 
usual language of the science. I n  fact, the language 
of niost sciences xi7as not introduced for  the purpose 
of facilitating the construction of a logical structure, 
and progress toxi~ard that end virtually demnnds some 
use of the symbolism of mathematics and logistic. 
The success of Woodger in  accomplishing a rather 
elegant mathematical organization of some portions 
of biology is due partly to his use of a special set 
of symbols augmented by the symbolisin of the 
"Principia Mathematics" of Whitehead and Russell. 

When a logico-cleductive system of the type under 
consideration includes no interpretation of the quh-
ject-matter symbols, i t  becoines a structure ill pure 
mathematics. Of course the rules of inference a re  
valid, and actually are more readily applied, if the 
basic set of axioms is uninterpreted. I t  is important 
to note, hox-ever, that the propositions within such a 
system assert nothing about any part of science, for  
they convey no meaning. I n  this connection we recall 
the familiar statement of Russell that "Illathematics 
is the subject in which one never knows what he is 
talking about nor if what he says is true." It is even 
doubtful that a typical non-assertive statenlent in  
mathematics should be characterized as a proposi-
tion; it  merely has the form of a proposition. Slso, 
any notion of truth-property vanishes from the sys- 
tem, and the concept of consistency becomes the i n -  
portant factor. 

So, from some points of view, a matheinatical 
structure may not possess meaning, but it  certainly 
has form. I n  fact, a strncture in pure mathematics 
may be likened to a pattern or a moclel or, perhap. 
better, to a skeleton. I t  has been constructed by an 
expert who knows horn to link propositions through 
the use of the rules of inference, the chain starting 
~3-ith a few propositions vhich are taken as primi-
tives. Charles Sanders Peirce, the Harvarcl logician, 
recognized this years ago vhen he said, *(Iconsicley 
that the business of clrawing demonstratil-e conclu- 
sions from assumed premises, in cases so difficult as 
to call for  the services of a specialist, is the sole 
business of the mathematician." A g a ~ n  he stated, 
"The business of the matheniatician is to frame an 
arbitrary hypothesis, which must be perfectly dis-
tinct a t  the outset, so far,  a t  least, as concerns those 
features of it  upon which mathematical reasoning can 
turn, and then to deduce fro111 this hypothesis such 
necessary consequences as can be drawn by diagram- 
matical rea~oning." 
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Through tlie ages, matllernaticians have constructed 
many of tlie symbolic skeletons which constitute the 
field of pure malhernatics. Sorne of them are only 
superficially d~fferent, but that fact is irrelevant to  
this d~acusaiori. Suffice it to say here that  there has 
been a frenzy in niatlicmatical circles in recent years; 
the pace in rnatlicmatical research has bccornc fai tcr  
arid fastcr as n e v  mathematical structures are created 
and old ones perfected or extended. Such matters 
arc of interest to the scholar, but tlie writer of this 
paper niust i n s ~ s t  that matliematics would bccorne a 
ciead subject and mathematicians an economic liabil- 
ity 11 the structures of pure matlicrnatics should 
cease to be of great importance in tlie sciences. 

The task of covering a mathematical skeleton with 
tlie fleili which is the substance of a science is not 
always simple. It requireq, first of all, the discovery 
of a mathcmatical structurc which possesces a n  
axiomatic basis capable of becorning the foundation 
of the science under consideration when the subject- 
matter symbols arc propel-ly interpreted. I n  other 
words, a mathematical structure becomes a system in 
theoretical science when the subject-matter symbols 
a1 e properly palticularizcd in meaning. When such 
p18eci.c corrcspondcnce, as 1s irnplied here, is attaineci 
bet~veen the fundarncntals of a msthcmatical struc-
ture and the priniitlvcs of a science, the same definite 
corresponcience is maintained throughout tlie two sys- 
tems; that is, the sgstcni In pure mathemat~cs and 
tlic scicace organized through its use are identical in 
forrn or are i~omorphic. I n  riew of the extensivencis 
of most mathernatical structures which are available, 
succesc: in fitting a matliematical structure to the data 
of a sclence may immediately increase knowledge 
relative to that science many tlrnes over. Scientific 
discoveiies which have attended the use of the mctJiod 
have been little short of astounding. 

At  this point a brief consideration of a veiy simple 
mathcmatical hy-tem might be of interest. I t  should 
be recalled that meaning is not a necessary ingredient, 
so the unlniliated may regard a mathcmatlcal system 
as rnere jargon. Tlie syrnbolic system which char-
acterlzcs "s~mplc o~ader" 1s of frequent use to mathe- 
maticians, and is concerned with a sct of elements, 
A, B, C, etc., and a relat~on desigrlated by tlic ~yrnbol 
It. Tlicre arc ihlee axioms; namely, 

1. If A is different from B, then either A R l3 or B R A. 
3. If A R B, then A is different from B. 
3. If A R B, and. B R C, then A R C. 

Not rnany propositiot~s can be logically deduced from 
tliece axioms, but a typical conspquence is the propo- 
sition, 

4. A R B and B R A is f:~lsc. 

An application of the mathematics of simple order 

may bc found in bioIogy mllerl studying the procrea- 
tion of ycast cells. A nexT yeait cell first appears as  
a bud upon the parent cell. The young cell ultiniately 
separates from its parent, becomes mature, and then 
begets new cells, one a t  a tinic. Every ccll ha5 esscri- 
tially the same kind of a life history. If,  nolv, some 
one cell is designated by a lettcr of the alphabet 
cxclusivc of R, its first offspring by another letter, 
the first progpny of the second lettered cell by another 
letter, anci so on, tlie axioms just given will be satis- 
fied if R is assigned the interpretation, "is ail ancestor 
of.'' I n  fact, tlie axioms bccome 

1. If yeast ccll A is different from ycast cell B, then 
either A is an ancestor of R or B is an ancestor of A. 

3. I f  A is an ancestor of B, then h is different from 13. 
3. If  A is an aircestor of B, and G is an ancestor of C, 

then A is an ancestor of C. 

NOTV by referring to the mathematical proposition 4 
which was deduced a s  a logical consequence of the 
original axioms, the valid assertion may be made that 

4. A is an allcestor of I3 and B is an ancestor of A is 
false. 

Such a conclusion is obvious, fo r  the situation stuciied 
is a simple one, anci the matliematical systeni cm-
ploycd is elem.entary. P e r h a p ,  ho~vcver, persons an- 
farr~iliar wltli rnatlienlatlcal stuciies can now partially 
appreciate lion a similar technique can be of value 
in the stuciy of complicated situations when involved 
mathernatical systems are necessary. 

Arnong the nurnerous other applications of the 
mathematics of simple order is the speclfic ordering 
of a set of temperature readings. This rnay be accom- 
pli&ed by employing the Icttei-s, A, B, C, etc., to 
denote various tcniperatures, and by giving to R the 
interpretation, "is higher than.'' 

Tlie studied use of niathematical methods in science 
is not new. Archimedes organized a treatise upon 
some aiperts of mechanic3 before the second century, 
B.c., in ~vhicli tlie deductive procedures of mathe-
matics are  blilliantly ciisplayed. hrchiniedes had 
been schooled in Euclidean methods while a t  Ales-
andria, and his contributions to geometry and nie-
chanics are a manifestation of liii rigorous training. 
The first book of his treatiw on mechanic.: entitled 
'.On Plane Equilibria o r  Centres of Gravity of 
Plants" contains fifteen propositions dcciuced from 
seven axion~s, and deinonstrations are  given for  the 
delcrmination of varions centers of mass which arc  
virtually identical with those still employed In ele-
zncrltary books upon mechanics. His scconci book of 
ten propositions rxtcnds the work of the first book 
to more difficult considelation. 

I t  appears that Sir Isaac N e ~ i ~ t o n  in the believed 
possibility of inventing a theoretical science which 
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would be of universal application to the study of 
the physical universe. I n  attempting to organize 
his science, he assumed mass points of invariable 
mass to be the basic entities. H e  then proceeded to 
the consideration of the necessary fundamental propo- 
sitions involving such mass points. The foundation 
which he conceived is familiar to every student of 
physical science; however, i t  is incomplete from a 
mathematical point of view. 

I n  1788, Lagi-ange published his analytic mechan- 
ics. For  the first time, a science of mechanics was 
systematized by the use of nlathematical methods. I n  
the preface to his masterpiece, Lagrange wrote, "No 
diagrams will be found in this work. The methods 
which I expound i n  it  demand neither constructions 
nor geometrical or mechanical reasonings, but solely 
algebraic operations subjected to a uniform and 
regular procedure." Within his organization he ex-
plicitly stated a hypothesis, for  example, upon which 
the well-known principle of the composition of forces 
is founded. Throughout the treatment, Lagrange in- 
sisted that the principles of mechanics are developed 
from assumptions, and, apparently, he did not believe 
that such principles form a system of absolute truths 
discovered by some group of scientists working i n  
partnership with the Deity. 

I n  modern times, the use of the mathematical 
method in science is  becoming common. Some parts 
of the axiomatic basis for the theory of relativity 
are probably better known than are other aspects of 
the theory. The beginning student in mechanics 
should be given the opportunity to  read Huntington's 
modern' work entitled "The Logical Skelet,on of Ele--
mentary dynamic^,"^ for  the mathematical approach 
in Huntington's development is quite satisfying. The 
economist with ample background is usually im-
pressed with the possibilities of which he has a 
glimpse in some modern mathematical studies npon 
economic problem^.^ The work of Woodger in biol- 
ogy has already been mentioned. The number of 
such studies is rapidly increasing, and a definite 
impetus has recently been given to the careful con-
sideration of the organization of a science by the 
early publications of the committee sponsoring the 
"International Encyclopedia of Unified S~ience."~ 

I t  seems foolish to the mathematician for  any one 
to advocate that the use of the mathematical method 
is the certain cure f o r  all the ailments of science. 
P e t  achievements resulting from its use have been so 

3 E. V, Huntington, Amer. Hath. Uonthly, 24: 1-16, 
1917. 


4 Note, for example, G. C. Evans, ' ' Mathematical In- 
troduction to Economics. " New York : McGraw-Hill 
Company, 1930. 

5 Note Volumes I and 11. "Foundations of the Unity 
of Science," edited by Otto Neurath. Chicago: Univer- 
sity of Chicago Press, 1938. 

notable that some men have made the doubtful decla- 
ration that what Descartes dreamed is true: that it  
is possible to arrive a t  a complete mechanical inter- 
pretation of the world in the exact terminology of 
mathematics. This expresses the attitude of the 
extreme mechanist. Irrespective of one's point of 
view upon this controversial question, all will admit 
the potency of the mathematical method when circum- 
stances are such as to justify its use. I n  fact, many 
persons, even scientists, have developed a certain awe 
of mathematics. For  them it may be surprising to 
read Bridgman's statement, "It is the merest truism, 
evident a t  once to unsophisticated observation, that 
mathematics is a human in~ent ion ."~  I n  other words, 
one of man's best-known devices fo r  interpreting 
nature possesses the same elements of strength and 
weakness that belong to man himself. The signifi- 
cance of this fact is closely related to the underlying 
philosophy of all science. 

The subject-matter of any science is a collection of 
sense-experiences which originally appear as a chaotic 
variety. I n  attempting to interpret such a collection 
of experiences, science seeks some pattern to which 
they appear to conform. Thus the recognized object 
of science is the development of mechanisms, a mecha-
nism being simply a man-made schema or model 
which purports to relate a set of natural phenomena 
in a rational manner. A mechanism may be pic-
torial, as  is the conventional atomic model portrayed 
to elementary students of physical science, or it may 
be diagrammatic like the device employed by the or-
ganic chemist to display the manner in which a large 
number of atoms may cling together to form a com-
plex molecule. So, just as  the architect's blue-print 
possesses a correspondence to the finished house, the 
mechanism of the scientist iv made to correspond to 
some part of nature. 

A mathematical structure when applied as a corre-
lating agent to the data of a science merely becomes 
a mechanistic device, and must be regarded as such 
by the scientist. I t  is the belief of many, however, 
that the mathematical mechanism has merits which 
others do not possess. F o r  example, deductive rea-
soning as rigidly employed in mathematics is the only 
means yet developed for  isolating hidden assumptions 
and for  following the subtle implications of the 
various hypotheses. Moreover, the basic entities of a 
science are conveniently recognized as those which 
are represented by subject-matter symbols that are 
not explicitly defined within the mathematical system 
employed; in fact, such symbols are given a n  implicit 
definition by the set of primitive statements i n  which 
they occur. 

6 P. W. Bridgman, ''The Logic of RIodern Physics," 
p. 60. New York: Xacmillan Company, 1927. 



The systematization which mathematics gives to a 
science is never static, and the science thus organized 
takes on a directed growth. Some investigators will 
always be concerned with the reorganization of the 
axiomatic base of the system, and especially with the 
possibility of decreasing the number of the axioms. 
Other students of the science mill be making addi-
tional deductions from the accepted body of proposi- 
tions, and new propositions obtained thereby will 
furnish the suggestion for  more experimentation. I n  
fact, the nlathematization of a science must never be 
regarded as a substitute for  experiment, f o r  experi- 
mentation is continually necessary for  confirmation 
of the theoretical structure. One experimental result 
contrary to that predicted by the mathematical theory 
may be sufficient to cause a thorough revision of the 
theory, or perhaps relegate the whole thing to the 
grave of false hopes. Of course, many factors must 
be considered before a theory is actually discarded; 
for  instance, a simple theory furnishing quite ap-
proximate results may bc employed in preference to 
a very complex theory mhich is considerably more 
accurate in its interpretation of nature. 

There is a strange fact about all these mechanistic 
devices which hale  been invented and employed by 
man in his effort to comprehend nature. They a re  
first called lams of science, then, perhaps, laws of 
nature. After a whiIe man is inclined to forget that  
they are products of his own imagination, and comes 
to believe that they are real and a part  of creation. 
This fact has been responsible for  many unfortunate 
attitudes and points of view. So some comments 
pertaining to the true relationship between a mathe-
matical theory and that portion of nature mhich it is 
designed to interpret may be appropriate. 

First of all, i t  must be emphasized that  modern 
seience recognizes the ultimate complexity of nature, 
and any theory mhich science may employ is too 
simple to have exact structural similarity to any part 
of nature. The mathematician may seek a linear for- 
mula that best represents the trend of a random set 
of points which are distributed, however, so as  to 
suggest a straight line; in like manner, the scientist 
systematizes his study by the use of a mathematical 
pattern which can reflect only the general behavior 
of the data of his science. Moreover, i t  is doubtful 
that there is a unique theory to be sought by the 

scientist laboring in any field, f o r  as Bliss7 has said, 
"There are always more mathematical theories than 
one whoee results depart from a given set of data by 
less than the errors of observation." The Ptolemaic 
ancl Copernican theories of the solar system furnish 
illustrations of two essentially different theories 
which, after slight modification of the former, de-
scribe equally well the behavior of the planets. The 
modern popularity of the Copernican theory is due 
chiefly to its relative simplicity. 

A serious misunderstanding in regard to the mathe- 
matizing of science is apparent in the writings of 
some popularizers of scientific theory. I n  many in- 
stances, such writers read into nature a lot of fantasy 
which has its origin in some mathematical property 
of the theory under discussion rather than in the data 
from nature mhich the theory is designed to sys-
tematize. Of course, an adequate discussion of such 
matters must penetrate deeply into the subject of 
scientific methodology. An example of this type of 
misunderstanding is to be found in the insistence of 
some persons that the universe is finite, simply be- 
cause the finite geo~netry of Riemann has been used 
with considerable success as  a correlating agent of 
the data of the astronomical universe. Similarly, 
there is no justification f o r  stating that continuity 
is a property involved in a set of data when a cal-
culus of continuous functions has proved valuable in 
studying it. Many mathematic4 properties, as a 
matter of fact, are ideal, and their precise mathematl- 
cal meaning could not be realized in the physical 
universe. 

I t  should be evident by now that there a re  many 
interesting problems involved in any consideration 
of the relationship of mathematics to the sciences. 
I n  truth, as a field of study, science and philosophy 
have only touched the fringe. Real progress in  
analyzing the many difficulties involved demands 
more investigators with greater versatility of interest 
and preparation. Mathematicians need to become 
more familiar with the sciences, and many scientists 
must appreciate that a knowledge of mathematics 
consists of more than a mere ability to manipulate a 
few mathematical symbols. I n  the meantime, human- 
ity awaits the many fine accomplishments mhich will 
result from a greater mutual understanding between 
mathematicians and the scientists. 

FORTIFICATION O F  FOODSTUFFS1 
By Professor J. MURRAY LUCK 

STANFORD UNIVERSITY, CALIFORRIA ' 

ITis doubtful whether a single nutrition conference, has not given some attention to the fortification of 
out of the many that have been held in  the past year, foodstuffs ivith vitamins and minerals. The interest 

7 G. A. Bliss, AIL ~Uath.LVonthly,V. 40, p. 472, 1933. of the public and of the food manufacturer in the1Nutrition Conference: Cniversity of California, Ber- 
keley, California, May 3, 1941. problem is evidenced by the increasing number of 


