
Book Reviews 

History of Biochemistry Continued 

Comprehensive Biochemistry. Marcel Florkin 
and Elmer H. Stotz, Eds. Vol. 32, A History 
of Biochemistry, Part 4: Early Studies on Bio- 
synthesis. MARCEL FLORKIN. Elsevier, New 
York, 1977. xx, 362 pp., illus. $39.95. 

The editors of Comprehensive Bio- 
chemistry, after publishing 29 volumes 
summarizing recent developments in the 
field, conceived the idea of a history "to 
retrace the long process of evolution of 
the science of biochemistry, framed in a 
conceptual background." After covering 
the early period (right back to the pre- 
Socratics) in part 1, and having given a 
general account of the transition from 
that period to the period of biochemistry 
proper in part 2, the author went on to 
examine the history of the identification 
of the sources of free energy in orga- 
nisms in part 3. He has devoted the pres- 
ent volume to the concept of biosyn- 
thesis. 

This account spans the period from Jo- 
seph Black's studies of "fixed air" in the 
1750's to 1935, when R. Schoenheimer 
introduced deuterium into biochemical 
studies. It opens with an excellent out- 
line of the pneumatic chemists' contribu- 
tions to our understanding of the fixation 
of carbon by plants and of the experi- 
ments and debates concerning the fixa- 
tion of nitrogen. By the 1850's it seemed 
clear that plants obtained their carbon 
and nitrogen from the atmosphere and 
that animals were dependent upon the 
synthetic powers of plants. Only much 
later (1893) were nitrogen-fixing bacteria 
discovered and uncertainty over the 
source of plant nitrogen dispelled. 

Florkin agrees with Emil Fischer in 
seeing an initial phase of close con- 
nection between chemistry and biology 
in the work of such men as Liebig and 
Dumas. This was followed by the separa- 
tion of organic from physiological chem- 
istry, the result of which was to weaken 
the links between those who based their 
understanding of biosynthesis on syn- 
theses in vitro and those who based 
theirs on studies in vivo. Florkin consid- 
ers that both approaches tended to mis- 
lead, in vitro studies because specula- 
tions thereon were not controlled by an 
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adequate knowledge of physiological 
processes and in vivo studies because 
they lacked the reliability of identifica- 
tion of metabolic pathways that radio- 
active tracers have since provided. 

Florkin makes a clear distinction be- 
tween theories of "direct assimilation," 
which gave no biosynthetic power to ani- 
mals, and the modern view, in which the 
animal considerably modifies the con- 
stituents of its diet by its own biosynthet- 
ic powers. The globulists held a crude 
version of the direct assimilation theory. 
According to them all animals and plants 
were constructed from microscopic par- 
ticles called "globules." Nutrition in- 
volved the intercalation of fresh glob- 
ules, derived from the animal's food, be- 
tween existing globules. After the great 
physiologist Johannes Miiller had under- 
mined this theory, direct assimilation 
survived in reference to the proximate 
principles-the chemical constituents of 
the diet. There grew up a literature, as a 
result, on analogies between plant and 
animal constituents highly suggestive of 
direct assimilation. Florkin cites the 
"legumin" found in peas and other leg- 
umes, which had the odor of cheese, 
and the remarkable cow tree of South 
America, whose milky juice clotted just 
like cow's milk. Only with the demise of 
direct assimilation did the concept of 
biosynthesis in animals begin to emerge. 

On one side, physiological chemists 
like Eduard Pfliiger treated biosynthesis 
in a dualist fashion, separating it from or- 
dinary chemical reactions and attributing 
it to the special properties of the living 
protoplasm. Against this vitalist posi- 
tion, organic chemists like Adolf von 
Baeyer regarded biosyntheses as exam- 

ples of organic reactions, and for carbon 
fixation von Baeyer suggested the well- 
known formaldehyde theory. Florkin in- 
cludes an informative discussion of the 
views of Berthelot, Emil Fischer, and Sir 
Robert Robinson on the nature of bio- 
synthesis, and he gives prominence to 
Fischer's call for a new alliance between 
chemistry and biology in his Royal Insti- 
tution Lecture of 1907. 

There are three chapters on the "xan- 
thines" and related compounds (that is, 

purines, pyrimidines, urea, creatine, 
creatinine, and ornithine). These chap- 
ters summarize an intricate but impor- 
tant part of the history of organic and 
physiological chemistry, which has not 
been treated adequately before. The au- 
thor has also tackled the difficult subject 
of protein synthesis by the reversal of 
hydrolysis. The general idea of "revers- 
ible zymohydrolysis" was based upon 
van't Hoffs suggestion of the reversal of 
catalyzed reactions under the law of 
mass action. It was believed that, when a 
proteolytic enzyme was added to a con- 
centrated solution of the products from 
pepsin digestion of protein, biosynthesis 
occurred, resulting in the formation of 
"plasteins," which Savjalov regarded as 
protein in nature. We are indebted to 
Florkin for tackling the history of this 
murky and long-forgotten subject. No 
historian of protein chemistry can expect 
to go far without hitting his head against 
a wall of literature on the plasteins. 

Despite some disclaimers, Florkin be- 
trays a confident positivist bias in favor 
of those scientists who took their cue 
from the results of in vitro syntheses, 
and these were all chemists. "Chem- 
ists," claims Florkin, "were not in- 
volved in the vitalism-mechanism con- 
troversies"; "Dumas, Liebig and their 
followers . . . remained unwarped by the 
protoplasm myth"; "the chemists were 
not contaminated by the protoplasmic 
myth which led Pfliiger and Bernard 
astray." It way be argued that to describe 
outworn and discredited concepts in this 
way does not help us to understand how 
the physiologists and physiological 
chemists of the day were thinking. This 
methodological approach may also warp 
our evaluation of the contributions that 
figures like Bernard and Liebig made in 
their day. Bernard's view of biosynthesis 
as a vital process must surely have 
seemed reasonable to the majority of his 
contemporaries in the light of the knowl- 
edge available to them. A great achieve- 
ment of the 1860's was the overthrow 
of the contact theory of fermentation 
championed by Liebig and the estab- 
lishment of the vitalist theory of "organ- 
ized ferments." Why should Bernard 
be accused of "irrational tendencies" (p. 
130)? 

The author is to be congratulated for 
having completed so large a part of the 
grand scheme he has projected. He has 
made good use of recent scholarly re- 
searches by F. L. Holmes, M. W. Rossi- 
ter, and others. His breadth of coverage 
and command of scientific detail remind 
one of Partington's monumental History 
of Chemistry. When the fifth and last 
part of the history appears the reader will 
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have a very comprehensive account of 
the history of biochemistry that will also 
guide him or her to recent work by histo- 
rians on the history of physiology and 
biochemistry. 

ROBERT OLBY 

Department of Philosophy, University of 
Leeds, Leeds LS2 9JT, England 
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This is the third major book on biologi- 
cal control that has been written or mas- 
ter-minded since the middle 1960's by re- 
searchers at the University of California. 
Like the other major books, it is a many- 
authored volume, and a galaxy of world 
experts have contributed chapters. Vir- 
tually all of the book is concerned with 
insect pest control by natural enemies. 
The book also briefly introduces other, 
wider aspects of the biological control of 
insect pests, including control by host- 
plant resistance, cultural controls, and 
control by autocidal methods as well as 
integrated control. Only one 14-page 
chapter discusses the very important 
subject of the biological control of plant 
pathogens, and there is no treatment of 
other subjects, such as the direct biologi- 
cal control of animal pathogens. To call 
such a book Theory and Practice of Bio- 
logical Control perpetuates the myth 
that disciplines other than entomology 
have relatively little to offer to the theory 
and practice of biological control. 

For the entomologist, the book pro- 
vides a valuable updating of general in- 
formation on biological control but does 
not offer much that is new in the way of 
philosophy or exciting ideas. Thus, ex- 
cept for a valuable chapter by Hagen and 
others on "The biology and impact of 
predators," those on philosophy, scope, 
theory, and empirical bases for biologi- 
cal control are mostly shorter versions of 
stimulating and provocative chapters on 
these topics in the two previous major 
books (Biological Control, C. B. Huf- 
faker, Ed., Plenum, 1971, and Biological 
Control of Insect Pests and Weeds, P. de 
Bach, Ed., Chapman and Hall, 1964). 
Opportunities have been missed; it 
would be more valuable, for example, to 
critically examine the future role of bio- 
logical control in relation to the vital top- 
ic of integrated control (which is dis- 
cussed in chapter 27) than to deal with 
integrated control, as the book does, 
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