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ARISTOTLE, NEWTON, EINSTEIN' 
By Professor E. T. WHITTAKER, F.R.S. 

UNIVERSITY O F  EDINBURGH 

ITfalls to 11s this year to commemorate the greatest 
of men of science, Isaac Ncwton, on the occasion of 
the three-hundredth anniversary of his birth. The 
centuries have not dimmed his fame, and the passage 
of time is unlikely ever to  displace him from the 
supreme posilion. His  discoveries, however-and this 
is par t  of their glory-have not persisted unchanged, 
but in  the hands of his successors have been continu- 
ally unfolding into fresh evolutions. During the 
eighteenth and nineteenth centuries there was a n  im- 
niense expansion of knowledge, springing directly 
from his work, and forming ultin~ately a vast super- 
structure based on the Newtonian concepts of space, 
mass, and force. Since 1900 the progress of science 
has continued, but the development of physics has 

1 Address of the president of the Royal Society of 
Edinburgh, October 26, 1942. 

changed in character: i t  has become subversive and 
radical, questioning the traditional assumptions and 
uprooting the old foundations. I n  1915 the Newton- 
ian d o c t h e  of gravitation was superseded by that  of 
Einstein: the divergence between the results of the 
two theories, so f a r  as  concerns the calculation of the 
moverrlents of the planets, is extremely slight, and in- 
deed, in  almost all cases, too small to  be detected by 
observation; but on thc question of the essential na- 
ture of gravitation, the two conceptions differ com-
pletely and are associated with opposite philosophies 
of the external world. The other great discovery of 
the present century is the quantum theory, which in 
its perfected form of quantum-mechanics appeared i n  
1925: this also is completely irreconcilable with the 
postulates of Newtonian science. 

W e  have therefore come now to the end of a n  age- 



266 SCIENCE VOL.98, NO. 2542 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 
MICROBIOLOGICAL DETERMINATION OF 

AMINO ACIDS 
THEauthors have found that microbiological tech- 

niques similar to those used f o r  vitamin assays can 
also be used for  rapid and accurate determinations of 
amino acids. Lactobacillus arabinosus 17-5 appeared 
to be the most satisfactory of a large number of organ- 
isms tested. The following amino acids were found 
to be essential f o r  the growth of this organism: glu- 
tamic acid, tryptophane, threonine, valine, leucine, 
isoleucine, cystine, lysine and phenylalanine. 

I n  addition, alanine, arginine, aspartic acid, histi- 
dine, proline, serine, methionine and tyrosine .in-
creased the growth of the cultures and hence were 
included in the medium. 

When p-aminobenzoic acid was added to the Snell 
and Wright1 assay medium f o r  nicotinic acid, a mix- 
ture of the above amino acids was found to adequately 
replace hydrolyzed casein. The growth of the bacteria 
on the synthetic medium was further increased by a 
concentrate prepared from tomato juice as  described 
below. This concentrate appears to contain a n  
unknown growth-stimulating factor fo r  Lactobacillus 
arabinosus. 

The active inaterial was adsorbed from clarified 
tomato juice with Norite A a t  p H  3. Elution was 
effected with a pyridine, ethanol, water mixture (in 
the ratios 1:2: 1 ) .  The eluate was evaporated to 
dryness and the residue hydrolyzed with 8N H,SO,. 
After  removing the H,SO, with Ba(OEI), the adsorp- 
tion and elution was repeated. 

The complete rnedium as used for  the determination 
of the amino acids is based on that of Snell and 
Wright1 with the casein hydrolyzate replaced by 2 
milligrams of each of the above-mentioned amino 
acids (except glutamic and aspartic acid, which were 
used a t  a 4 mg level) and 1mg of Norite eluate per 
10 ml of conipleted medium. P a r a  aminobenzoic acid 
was also added to the medium. 

B y  leaving out one of the amino acids which is essen- 
tial fo r  the growth of Lactobacillus arabinosus, a 
medium f o r  the determination of that particular amino 
acid is prepared. The method of conducting the tests 
is essentiallv the same as is used for  the determination 
of nicotinic acid, titration of the arnount of lactic acid 
formed in the test cultures being indicative of the 

amount of the amino acid which is Present in the 
unknown. 

~h~ authors have found the method 
useful fo r  the determination of valine, lencine and 
isoleucine. These acids are  sharply differen- 
tiated biologically, although their chemical structures 

1E. E. Snell and L. D. Wright, Joz~r.UeoZ. Chew., 139: 
675, 1941. 

are  so similar that accurate determination by chemical 
rrieans is difficult. 

Pure  samples of these three amino acids are  more 
readily obtainable as the synthetic dl  forms. I n  the 
case of valine and leucine only the naturally occur-
ring 1 forms a re  active, the d forms being coinpletely 
inactive. The dl forms may be used as standards, 
two weight units of the dl  form being exactly equiva- 
lent in  activity to one unit of the pure 1 form. Stand-
ard  curves fo r  valine determinations cover the range 
from 0 to 0.08 mg of dl  valine. F o r  leucine the range 
is from 0 to 0.16 mg of the dl  form. Synthetic dl  
isoleucine can probably be used as  a standard as  soon 
as  studies concerning the specificity of the bacteria 
fo r  the four  forms of this amino acid are  complete. 

TABLE I 
SI'BCIBICITY Lactobacillus arabinosus son THE OPTICALOF 

ISOMERSos SOME AMINOACIDS 

Amino acid O&J~ Weight 
per test 

Titration values,* 
0.1 N NaOFI 

m.9 s z z  
Valine
Valine
Valine
Valine 

...... ...... . . . . .. . . . . . . 
dt:j 
I(+)
dl 

0.00
0.02 
0.02 
0.04 

0.56
0.52 
2.17 
2.19 

0.54
0.54 
2.19 
2.19 

Leucine ..
Leucine ..
Glutamic 

Acid ..
Glutamic 

Acid .. 

" 5 ml aliquots from 10 cc culture tubes. 

Table I shows the specificity of Lactobacillus ara-

binosus fo r  the optical isomers of some of the amino 
acids. 

A detailed report covering the application of the 
method to the determination of amino acids in  protein 
hydrolyzates will be published elsewhere in  the near 
future. 

I<.A. KUIKEN 
WILLIAMII.NORMAN 
CARLM. LYMAN 
FREDHALE 
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Dr. D. H. Reynolds at the RCA Electron Microscope installed in 
the Central Research laboratories of Monsanto Chemical Company. 

Keen interest in the RCA Electron Microscope Objects hitherto of merely conjectural exis- 
grows more and more general as new informa- tence-subjects of speculative theory-are now 
tion is released about results obtained with this exposed to direct observation, yielding definite 
great research tool. Installed in nearly 50 of the knowledge and conclusions. 
most progressive industrial and institutional Effective use of the RCA Electron Micro- 
laboratories, many important discoveries have scope can be mastered readily by any compe- 
already been made with its aid. tent laboratory technician. 

In bacteriology, biology, metallurgy, chemis- For industries interested in product improve- 
try, physics, and many other fields of research, ment-for scientists interested in pure research 
the RCA Electron Microscope has abundantly -it may answer problems which otherwise 
proved its worth. Viruses, bacteria, fibers, might remain unsolved for years. 
catalysts, pigments, films, coatings, detergents, Complete data or literature will be 
crystalline structures, plastics, part icle l e d  sent promptly on request. Please ad- El 
and polished surfaces, are now being dress RCA Victor Division, Radio 
studied with such profound minuteness of Corporation of America, Camden, 
detail as has never before been approached. New Jersey. 

RCA ELECTRON MICROSCOPE 
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WILEY BOOKS 

in GEOGRAPHY 

for your V-12 and AST courses 

PRINCIPLES O F  HUMAN GEOGRAPHY 
By ELLSWORTH RUNTINGTON, Research Associate. i n  Geography, Yale  Uni'fiersity; Fif th  Edition, largely 
rewritten, based on original work in collaboration with the late S. W. GUSHING. 

In  this book man's physical environment is clearly shown to influence human culture throughout the world. Tllis 
result is  achieved, first, by a logical development from geographic factors to culture traits rather than vice versa; 
second, by describing the minimum essentials of the background sciences such as  geology, meteorology, and physiog- 
raphy i11 simple terms with an  abundance of familiar illustrations; third, by a generous use of diagrams, maps, and 
pictures, appropriately inserted and effectively utilized in textual discussion; and fourth, by a style of writing which 
arouses and sustains interest. 

F i f th  Edition (1940). 594 pages; 6 by 9; $3.50 

COLLEGE GEOGRAPHY 
By E. C. CASE, Professor of Geography, and D. R. BERGSMARK, Associate Professor o f  Geography; both al 
the Unz~iersity of Cinctnnat.~. 

"Case and Bergsmark " offers a general discussion of th e all important geographic factor of location and space 
relz~tionship, chapters on human relationships to climate, soils and land forms, extensi$e discussions of the regional 
geography of tho several climatic realms, chapters on mineral resources and industries, transportation and world 
trade, and an  ample selection of charts, maps, and illnstrations. 

Second Edition (1940). 767 pages; 6 by 9; $4.00 

PRINCIPLES O F  ECONOMIC GEOGRAPHY 
By E1,LSWORTIT HUNTINGTON, assisted by FRANK E. WILLIAMS, Professor o f  Geography, Uniucrszly of 
Pe?bnsyluan?a, SAMUEL VAN VALKENBURG, Professor o f  Geography, Clark University, and S T E P H E N  S. 
VISFIER, Professor of Geography, Indiana University. 

This book progresses from the simplest to the most complex elements of the subject. Special features a r e  its 
analysis of principles governing the use of occupance of t h e  land, the discussion of food crops as  a part  of a scheme 
of diet, and the study of environmental factors and their effort on the industries of the region and the energy and 
living standards of human beings. One part  of the book covers cities, manufacturing, trade, and transportation. 

(1940). 715 pages; 6 by 9; $4.00 

EUROPE 
By SAMUEL VAN VALKEN-BURG and ELLSWORTH HTJNTINGTON. 

One-third of this book is given over to a study of Europe as  a wholc, and the remainder to the separate countries. 
It gives a balanccd analysis of historical, social and political aspects of European development in their relation to 
geographical features. I t  leaves the student with a sense of the quality of European life. Ideally suited to the 
eonrse offered in the Area and Language Program. 

(1935). 651 pages; 6 by 9; $4.50 

JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 


