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THE ROMANCE AND ENGINEERING OF FOOD 

PRESERVATION1 


By W. R. WOOLRICH 
UNIVERSITY O F  TEXAS 

NATUREhas provided a cycle f o r  the conservation of 
the plant foods of this earth from one generation to 
another. Man i n  creating certain processes of civili- 
zation has defeated some of the purposes of nature by 
diverting constituent parts of the plants and animals 
from this cycle to uses f o r  commercialized civilization. 

I n  this diversion process these essential elements 
have been directed into modern sewage systems oom- 
prised of drainage streams and canals, and hence they 
have been deposited f a r  from their points of origin. 
This diversion of the elements from the lands of their 
origin has slowly impoverished in strategic populated 
regions the animal-plant cycle established by nature. 

1 Address of the retiring vice-president and chairman 
of Section M (Engineering), prepared for the New York 
meeting of the American Association for the Advancement 
of Science. 

It has reduced the effective value of the essential ele- 
ments where life has elected to  live, and this to a crit-
ical degree especially i n  some regions. 

It is very significant and fortunate that many of the 
elements to create food f o r  living organisms are  inex- 
haustible. A s  a n  example, carbon, oxygen, nitrogen 
and hydrogen are  found in limitless and bountiful 
quantities i n  the a i r  and water. From these elements 
starch, sugar, fats, fibers and protein a re  all pro- 
duced. I n  other words, these several foods a re  made 
from unlimited constituents of a i r  and water, trans-
formed under the influence of the sun by the several 
botanical and biological processes into edible products. 
Chemically, each of these products originates from a n  
inexhaustible source of supply. 

On the other hand, many of the essential plant food 
elements that  are  contained i n  the soil a re  exhaustible. 
Potash, phosphate, calcium, magnesium, sulphur, iron, 



termination of muscle adenylio acid (adenosine-5-
phosphate). I f  a few micrograms of Schmidt's de-
aminase are added to a solution of adenylic acid and 
the absorption a t  2,650 b is determined in the Beck- 
mann spectrophotometer one observes a steady de-
crease in absorption, proportional to time within the 
first few minutes, decreasing in rate later. The ab- 
sorption decreases to less than half (45 per cent.) of 
the original but seems to come to a standstill before 
complete deamination has been reached. It has not so 
far  been possible to observe any amination of inosinic 
acid with ammonia salts. 

The deaminase test is performed in the following 
way. To 10 or 15 p g adenylic acid per ml (5 x M) 
containing 0.05 M succinate buffer p1-I 5.9 is added to 
2 to 5 p g of Schmidt's deaminase, purified through 
isoelectric precipitation and ammonium sulphate frac- 
tionation. The deamination takes place in a quartz 
vessel, 1cm in depth, which is egposed to ultraviolet 
light of the wavelength 2,650 b. The deamination 
causes a fall in the absorption and the decrease is 
read every minute on the absorption scale of the Beck- 
mann spectrophotometer. A measurement of the ab- 
sorption in the range from 2,400 to 2,800 A before 
and after addition of deaminase shows the spectra of 
adenylic acid and inosinic acid (with traces of adenylic 
acid) respectively (Fig. 1 ) .  A decrease in absorption 
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at  2,650 il corresponding to less than 10 per cent. of 
complete reaction is readily detectable. If  the adeny- 
lic acid concentration is 5 x - ~M, a 10 per cent. de- 
crease corresponds to a liberation of 0.07 p g N. 

The formation of adenylic acid when myokinase5t6 
is added to adenosine diphosphate (2  adenosine di- 

5 S.  p. Colowick and H .  M. Ralckar, Jour. Biol. Chem., 
148: 117, 1943. 

6H. M. Kalckar, Jour. Biol. Chem., 148: 127, 1943. 
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phosphate adenosine triphosphate + adenylic acid) 
can be also demonstrated in the micro test. Addition 
of purified deaminase to a 5 x 10-5 M solution of 
adenosine diphosphate ( p H  6.2) does not give rise to 
any change in the absorption a t  2,650 A. If  now a 
few micrograms of myokinase are added the absorption 
decreases proportionally with the amount of added 
myokinase, provided deaminase is in excess. Between 
40 and 45 per cent. of the adenosine diphosphate is 
converted to inosinic acid, indicating that more than 
80 per cent. of the adenosine diphosphate has been 
converted into the tri- and monophospho-nucleosides. 

The spectrophotornetric rnyokinase test requires one 
to two ~g pyrophosphate P (as adenosine diphos- 
phate) where the hexokinase test requires 20 to 50 p g 
pyrophosphate P. On the other hand, in the spectro- 
photometric test both the dearr~inase and the myokinase 
act outside their p I I  optima. The deaminase has a 
sharp p H  optimum at  5.g4 the myokinase a broad 
optimum between pZI 7 and 7.5G and neither of the 
enzymes has any appreciable activity a t  the p H  opti- 
mum of the other. At p H  6.2-6.5 both enzymes ex-
hibit a fairly high although not optimal activity. 

The deaminase preparations show a slight effect on 
adenosine. However, adenosine is deaminated 60 
times slower than adenylic acid. 

Adenylic acid from yeast nucleic acid is not de-
aminated by the deaminase (cf. footnote 4), a fact 
which in 1928 led Embden and Schmidt7 to the dif- 
ferentiation between muscle adenylic acid (adenosine- 
5-monophosphate) and nucleic acid adenylic acid 
(adenosine-3-monophosphate). 

Thus, the method is specific for muscle adenylic 
acid (and diadenylic acids). Methods based on 
adenylic acid as a phosphate transfer systemg are 
specific for adenosine-5-phosphate derivatives but can 
not distinguish between adenylic and adenosine di- 
phosphate. The rnicromethod presented here does dis- 
tinguish between adenylic acid and adenosine diphos- 
phate due to a separation of the dearninase from 
rny~kinase.~ 

H. M. KALCKAR 
DEPARTMENT AND PEIYSIOLOGY,O F  NUTRITION 

PUBLICHEALTH INSTITUTERESEARCH OF 

THECITY OF NEW YORIC 

7 G. Embden and G. Schmidt, Zs. physiol. Chem., 181: 
130, 1929. 

8 W. Kiessling and 0. Mcycrhof, Biochem. Zs., 296: 
410, 1938. 

@I?. Sehlenelr and T .  Schlenck, Jour. Biol. Chem., 141: 
311, 1941. 
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BY TRACYI. STORER 

Professor of Zoology, University of California at Davis 

McGraw-Hill Publications in the Zoological Sciences 

798 pages, 6 x 9, 551 figures, 5 colored plates. $3.75 

This effectively organized basic text has already been adopted by over 60 colleges and 
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University of California at University of Montana Syracuse University 

Los Angeles University of North Carolina Texas Technological College 
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6 
(6 I have made a careful examination of this book and sincerely believe that it is the best textbook in 
general zoology that I have ever seen." Professor H. W. CURRAN 

Queen's University 
<<I have explored its pages carefully and can say unhesitatingly that no zoology text of recent years 
has caught my eye to the extent that it has. I predict for it a very high place among the outstand- 
ing American textbooks in zoology." Professor H. M. HARRIS 

Iowa State College 

"It is a very fine book, in the production of which both the author and publisher may well be proud 
of their achievement." Professor HAROLD KIRBY 

University of California 

"Professor Storer should be congratulated on his success in setting forth the principles underlying 
animal biology, and yet including a comprehensive, systematic survey of the animal kingdom within 
the confines of a single volume." Professor B. P. YOUNG 

Cornell University 

Send for a copy on approval 

McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York 18, N. Y. Aldwych House, London, W.C. 2 
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ELEMENTS OF BIOLOGY 

By PERRY D. STRAUSBAUGH, Professor of Botany, 
West Virginia University, and BERNAL R. WEIMER, 
Dean of the Faculty and Professor of Biology, Bethany 
College, West Virginia; Authors of "General Biology" 

A broad perspective of biology is offered to students at  the college level in this new text- 
book. By means of judicious selection and condensation, the authors have presented the 
subject in a form suitable for use in one-semester courses. They have also presented 
basic material which the instructor can readily adapt for use in the pre-medical courses 
in the Army and Navy programs. Principles are stressed, together with factual material 
developed along functional lines. The illustrations, of which there is an ample supply, 
have been chosen particularly for their teaching value ; they include eleven colored plates 
designed to bring out more clearly certain details and structural relationships. --. 
ELEMENTS OF B I O L O G Y  meets certain very important objectives: 

1) I t  gives some training in, and appreciation o f ,  
thc scientific metlaod. The first chapter acquaints 
the student with the procedure of the scientific 
method; in addition, it introduces him to the vari- 
ous fields of biology and orients him to other 
sciences. At various points throughout the book 
further development of the scientific method is 
presented, as well as descriptions of the pro-
cedures followed by scientists in making certain 
biological discoveries. 

2 )  I t  introduces the student t o  those guiding 
primciples and facts o f  biology which underlie the 
fundamentals of personal health, and acquaints 
him with problems relating t o  personal health, 
conservation, heredity and eugenics. Health prin- 
ciples and practices are developed more directly 
with respect to man. Biological facts and prin- 
ciples are presented which will enable the student 

to understand why certain health laws and regu- 
lations are necessary for the community, state, 
and nation. Stress is laid on the balance in na- 
ture and the consequent necessity for conserva-
tion; attention is directed to some of the current 
practices in this field. I n  the treatment of he-
redity and eugenics, certain genetic material is 
presented to enable the student to gain some con- 
cept of the mechanism of heredity. Eugenics is 
presented from the point of view of such modern 
problems as declining birth rate, foreign eugenics 
programs, the effect of war, and so on. 

3 )  I t  points out some of the economic aspects of 
biology aside from those affecting personal health. 
More than the usual amount of space is devoted 
to the discussion of the sources of man's food 
supply, clothing, shelter, drugs, and the like. 
These matters are treated from a world viewpoint, 
rather than froin a purely local or national one. 

Ready in February 


Approx. 461 pages; Approx. 220 illustrations; 5% by 8%; Probable price, $3.50 
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