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A New Oenology: The Ionic Gospel 
 
Who created modern oenology?  A psalmodic speech by Emile Peynaud, featured in 

his visually stunning production Le vin et les jours, includes a photograph iconistically 
identified as "Professeur Jean Ribéreau-Gayon, le fondateur de l'oenologie moderne".  A 
summary of Ribéreau-Gayon's brilliant achievements in oenology during his long career in 
Bordeaux makes a convincing case.1  When did oenology come to Bordeaux?  One 
obvious and solid answer is that it came in the 1870s with the arrival (1875) and rooting of 
Ulysse Gayon in the viticultural and university communities of the Bordelais.  The 
paternity of Pasteur, Gayon's own oenological work, his organization of laboratories, his 
promotion of physiological chemistry, his forging of connections with viticulture and 
"agro-industry" along with a modest acquiesence in late veneration of himself by a large 
number of disciple-admirers: all make the answer a reasonable one. The accompanying 
temptation to label this series of events as the arrival of modern oenology in Bordeaux is 
nearly irresistible, even if  the heuristic waters are muddied by the introduction of the 
concept of modernity. Another reasonable approach is to postpone the arrival of modern 
oenology in Bordeaux until after world war I, when Jean Ribéreau-Gayon and his 
associate, Emile Peynaud, appeared as the two major stars in the oenological firmament in 
Bordeaux. We may add a contextual judgment to Peynaud's own identification of the 
revolutionary significance of his colleague's work and methods: an institutional 
transformation took place in the subject when the dynamic duo joined the faculty of 
sciences. The problems with these judgments is that they plunge us into the hopeless 
general problem of origins. There is also the matter of seeing predecessors doing science 
right and doing it wrong, even if they were right once upon a time: the linear model of 
scientific progress, Whig history, a model that has great virtue, at least until it is applied to 
one's own time, making us future troglodytes.  Scientists writing on the history of 
oenology are particularly susceptible to this epistemological infection and like it because 
of the importance it gives their own work. The scientist as historian using the Whig model 
- Peynaud on Pasteur, for example - establishes an ambiguous and critical relationship with 
the glorious ancestors of his discipline. Historians  like the model because they want to be 
on the side of winners, possessors of the truth, and they gain improved social status from 
associating with greatness. 
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The new oenology of Ribéreau-Gayon and Peynaud was based on a new approach to 

reality, that of the methods of the physical chemistry of Gibbs, Duhem, van t'Hoff, and 
Berthelot, and especially of Otto Meyerhof's physiological chemistry or, to use a more 
modern term, biochemistry.  The aim of science was to understand the chemical 
mechanism of biological processes; or, as the title of Schrödinger's biochemically 
disappointing book puts it, to answer the question What is Life?  So the original question 
on the introduction of oenology in Bordeaux, whether Gayon's old oenology or Ribéreau-
Gayon's and Peynaud's new oenology, only hints at the questions that should be asked: 
what was the science whose methods were used, when was this science introduced, by 
whom?   

 
 
 The Biochemical Research Program of Louis Genevois 
  
A key figure in the transformation of life studies in Bordeaux between the two world 

wars was the biochemist Louis Genevois.  It is not surprising that he gets short shrift in the 
whiggish history of oenology by oenologists, for they have a special interest in 
establishing a virgin birth for their discipline as a science, or presenting the new oenology 
as a redemptive gospel with Pasteur and Gayon cast in roles redolent of that of  John the 
Baptist.  Nor can one overlook the interest of the oenologist in advertising his own creative 
role in the new science with its practical consequences for a major sector of the economy. 
But the time has come to resurrect Genevois.  After getting his licence in physical science 
at the faculty of sciences in Bordeaux (1919), Genevois joined an elite of science students  
at the Ecole normale supérieure in Paris.  In 1928 he obtained his doctorate in the natural 
sciences from the faculty in Paris.  It looked as if his life would inscribe itself in the banal 
pattern of hundreds of other scientists: research, publication, teaching, and a few lines in 
Larousse if he were lucky.  Genevois doesn't have his lines yet.2  Then in 1926, after being 
awarded a Rockefeller scholarship, he went from Eugène Aubel's laboratory of 
physiological chemistry in Bordeaux and the Station biologique d'Arcachon to Otto 
Meyerhof's laboratory of physiological chemistry at the Kaiser-Wilhelm-Gesellschaft in 
Berlin-Dahlem.  After a stint in Aubel's laboratory in 1928, he joined the faculty of 
sciences in Bordeaux.  

Historically, the biochemical sciences have covered a large area, including 
everything from animal chemistry to molecular biology.3  In 1887 the Swedish physical 
chemist Svante Arrhenius published his theory of electrolytic dissociation in its 
quantitative formulation, the definitive statement of his notorious thesis that alarmed the 
professors of Uppsala.  In this theory "acids are substances that dissociate in water to yield 
electrically charged atoms or molecules called ions, one of which is a hydrogen ion (H+)... 
and bases ionize in water to yield hydroxide ions (OH-) ... The acidic behaviour of many 
well-known acids  (e.g., sulfuric, hydrochloric, nitric, and acetic acids) and the basic 
properties of well-known hydroxides (e.g. sodium, potassium, and calcium hydroxides) are 
explained in terms of their ability to yield hydrogen and hydroxide ions, respectively, in 
solution."4  By the 1930s Arrhenius theory  had migrated through Germany and had begun 
to penetrate oenological research in France.  

Bordeaux already had a solid basis for biochemistry when Genevois started his 
research.  Henri Devaux (1862-1956) was well known for introducing into science the idea 
of an exchange of ions.5  (An ion is "an atom or group of atoms that has either lost one or 
more electrons, making it positively charged - a cation - or gained one or more electrons, 
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making it  negatively charged - an anion".)  The prevalent natural process of ion exchange, 
which became a fruitful axiom of the new oenology, refers to an "exchange of ions of the 
same charge between a solution (usually aqueous) and a solid in contact with it".6  In the 
1930s the use of ionic theory conferred a cachet of distinction on oenological research, 
linked it to high level science, to novelty, to new methods, to a new understanding of the 
basic processes of wine the living liquid.  Some older oenologists, often made quarrelsome 
and defensive by the new approaches, stubbornly soldiered on armed only with traditional 
chemical analysis.  Genevois distinguished between the old biochemistry and the new way 
of Devaux and Otto Warberg. Instead of isolating the chemical reactions of the living cell, 
separating the different ferments from the cell, determining its metabolism, the new way 
intervened in the cell in order to change the working of certain mechanisms without 
altering its life and to elucidate the role of these mechanisms in the functioning of the 
whole rather than the parts.  

Genevois translated into French  works by the biochemists Otto Meyerhof and Otto 
Warburg. The work on human physiology was linked directly to oenology.  Meyerhof had 
succeeded "in extracting from muscle the group of enzymes responsible for the conversion 
of glycogen to lactic acid."  The "preparation of a cell-free glycolytic system was a 
counterpart of the earlier successful extraction from yeast of the enzyme system (zymase) 
that converts glucose to alcohol and carbon dioxide during fermentation."  It became clear 
that "the chemical pathway in the breakdown of glucose by muscle and by yeast was ... 
similar."  What had been shown was "the unity of biochemical processes amid the 
manifold diversity of the forms of life."7  "Cette grande idée de Claude Bernard."8  
Genevois had anti-vitalist ideas similar to Meyerhof's: all living activity is regulated by 
physico-chemical laws, seen most clearly in simple systems. Common scientific currency 
since the Enlightenment, this ideology was now experimental dogma rather than a 
philosophy of science.  It was not yet popular to ask if there is much epistemological 
difference between the two.  Hence the interest in studying "the basic unit of biology and 
biochemistry," the world of the living cell (yeasts, bacteria, etc.).  Genevois spent seven 
years on three biochemical problems: ionic equilibrium, oxidoreduction (oxidation-
reduction reaction), and the relations between fermentation and respiration in plant cells.  
He proudly claimed to have published, in collaboration with E. Aubel, "the first  article to 
appear in France focussing on the phenomena of oxidoreduction."9  Since this process is a 
key to the oenology of the 1930s, it is just as well to know what scientists believe they 
know about it.  The Encyclopedia of Chemistry  points out that the term "oxidation" 
originally meant a reaction in which oxygen was introduced into another substance, like in 
the aeration of wine, but its usage has long been broadened to include any reaction in 
which electrons are transferred. Oxidation and reduction always take place simultaneously. 
The substance that gains electrons is called the oxidizing agent. In thermodynamically 
reversible systems, which refer to conditions in which electrons are easily transferred, the 
quantitative measure of the "oxidizing power" of a substance is called the "oxidation-
reduction potential".  Unfortunately for people who have old wine, organic oxidation 
reactions are in general thermodynamically irreversible.10 

In addition to all his research, publication, and translation, Genevois became 
involved in changing the teaching of physiological chemistry at Bordeaux.  The certificate 
program was completely recast.  Like in the other faculties of science in France, the 
certificate became one in biological chemistry, covering the chemistry of the living cell, 
fermentations, plant life, and foodstuffs.  Biochemical modernity was the touchstone in 
subjects (e.g.,vitamins) and in methods.  Doctoral students had access to laboratories 
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outside the faculty of science: the Centre anticancéreux, the Ecole de santé navale, the 
Ecole de boulangerie de Bordeaux, and the laboratory of marine biology at Arcachon.  
Ribéreau-Gayon had the luxury of a laboratory at Calvet, a big wine firm.  The extent and 
nature of research in Bordeaux cannot be judged solely on the basis of the limited facilities 
in the faculty of sciences, although we historians of science have been doing so for a long 
time.   

In the 1930s the laboratory of physiological chemistry was an important center of 
biochemical research.  Genevois has identified twenty five researchers doing work for 
diplomas and theses.  Pharmacists and physicians from the Ecole de santé navale de 
Bordeaux joined the students from the Ecole de chimie de Bordeaux (who were destined to 
serve local industry) to do research on acetic acid bacteria, the respiratory mechanism of 
yeasts, the role of lactic acid in the metabolism of cancerous cells, and the exchange of 
ions between yeasts and their enveloping solutions. Another group of researchers were 
foreign: six or so from the Soviet Union, Bulgaria, Hungary, Egypt, Iran, and the United 
States working on lactic acid bacteria, the application of the latest advances in pedology, 
stimulation of plant growth, analyses of pectic and ascorbic acids in wine, and vitamin C. 
The third group of young researchers identified by Genevois was made up of the graduates 
of the Ecole de chimie who came to the laboratory because of high level research interests.  
These young scientists kept up research contacts with the laboratory after graduating 
because they worked in the Sud-Ouest and often had problems best handled in Genevois' 
laboratory.  Genevois named nine researchers in this category, including Ribéreau-Gayon 
and Peynaud ("son élève" - poor Peynaud would have various designations before he rose 
to the elevated rank of collaborator of Ribéreau-Gayon).11  All these people did good work  
but in Genevois' opinion two towered above all the rest: Ribéreau-Gayon and Peynaud 
(soon given higher status as "laboratory assistant of Ribéreau-Gayon and, later, his private 
assistant").  Because of the work of many of these researchers the grape became "the best 
known fruit in world literature," and wine was not far behind as the best known liquid, 
although beer was a good if plebeian competitor.  War ended all laboratory work in 1942.  
Peynaud lost six years as a prisoner of war.  The laboratory, a nest of resistance to German 
occupation, lost two of its top researchers in the deportations to Germany: Laure Gatet, 
whose thesis  was on the ripening of grapes in Cognac and the Cher, and Pierre Cayrol, 
known for his work on yeasts and on oxidoreduction.12  Even Genevois gave up science 
for guerrilla activities.  The death rate of young scientists in the second world war was not 
comparable to the wiping out of a generation in the first world war but it was not 
insignificant.  And the considerable biochemical research operation in Bordeaux came to 
an end until after the war. 

In 1945, when Genevois reviewed his own scientific work for the period 1933-1942, 
he made a clear division between the work done before 1933 and that done after.  Before 
1933 his work was that of a naturalist and a physiologist: the measurement of obvious 
phenomena like respiration and fermentation, the connections between them, and the 
action of some reagents on them.  Then the study of ions became all the rage.  The purely 
physical theory of permeability based on ionic activity, elaborated between 1925 and 1931, 
changed the nature of research on living matter. Henri Devaux, Genevois' predecessor at 
Bordeaux, had established a research tradition in this area.  To be at "the cutting edge of 
research" - a mythical entity of which non-researching administrators are excessively fond 
- meant an end to measuring the consumption of oxygen, amounts of CO2 released, lactic 
acid or alcohol produced, all of which can give only a very approximate picture, a 
caricature of the metabolism of tissues.  Genevois believed that the change in scientific 
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literature, with the disappearance of the type of memoirs on cellular metabolism of the 
1920s, meant that the subject was exhausted.  The 1930s saw another change in 
biochemical literature, the appearance of studies on water soluble vitamins (B2, C, etc.), 
and the announcement of their synthesis.  In the heyday of Otto Warburg and Albert Szent-
Gyorgyi, when the study of vitamins and ferments (e.g., niacinamide), along with their 
nutritional roles, became the domain of chemistry, "the biologist had to become a clever 
organic chemist if he wanted to make decisive contributions to knowledge."  It was this 
radical change in the direction of biochemical research that led Genevois to look for "new 
chemical methods of titration and of investigation," including analysis of the oxidation-
reduction potential in living systems and analyses using polynitriles and fluorescent 
compounds.13  The gospel of Genevois made it clear that advances in biochemistry could 
only come with new analytical techniques.   

The new oenology was part of the new biochemistry.  The transformations, 
especially the fermentations, which take place in wine, the elements it contains, and its 
economic importance all made it a prime target for scientific scrutiny.  Genevois declared, 
in the imperial professorial style, that he set his student Jean Ribéreau-Gayon, a chemist in 
Bordeaux wines, and his assistant, Emile Peynaud, to reexamine all the analytical 
techniques used in the study of wine.  Léo Espil, assistant to Genevois helped them in 
producing an enormous quantity of high quality analytical work, including new techniques 
and variations on accepted techniques. Among the most important work done was the 
titration of glycerine, lactic acid, malic acid (perhaps the most important for practical 
oenology), citric acid, neutral esters, coloring matter and tannin.  A new method of 
measuring the pH of wine was also developed.  What was involved was an understanding 
of the mechanism of oxidation-reduction in  wine. The beneficial effects and the 
destructive potential of air (oxygen), which had been known for centuries and impressively 
explained in limited Pasteurian terms, was now made clear in terms of the behavior of the 
basic constituents of matter as manipulated according to the latest techniques of 
biochemistry.  The new analytical methods were not interesting to Genevois as tricks of 
the chemist's trade but because they opened a window on the very relationships of living 
matter and of more or less unknown molecules.  New knowledge had also come through 
these techniques.  Ribéreau-Gayon and Peynaud had shown that the taste of piqûre  was 
due to ethyl acetate, not acetic acid as previously believed.  And of course wine was the 
living matter that oenologists were interested in. 

Ribéreau-Gayon was given about twenty pages in the powerful and influential Revue 
de viticulture in 1935 to explain how the physical chemistry of solutions applied to wine.14  
He emphasized that the introduction of physical chemistry did not mean that analytical or 
basic chemistry could be thrown out, far from it.  The two approaches are complementary, 
each with its own virtues and vices.  Chemists are bilingual, their forked tongues glibly 
spouting both chemical and ionic equations for the same processes.  Basic chemical 
analysis identifies the components of wine through titration: alcohol, tartaric acid, 
potassium, etc.  It tells us what the wine is made of, but it can only do so by altering or 
decomposing it, or at least altering it, destroying its balance. Basic chemical analysis 
cannot not take into account the states in which the various elements are distributed in the 
wine, for these states are different when they are extracted in their pure state. Worse, the 
same substance is often found in two or more states. Nor do the diverse fractions in 
equilibrium with one another all have the same role or the same reactions.  Only with the 
help of physical chemistry can a "real representation" of the wine be obtained  and  a total 
correlation be established between this representation and the qualities or characteristics of 
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the wine. Instead of telling us of what the wine is made, physical chemistry tells us how it 
is constituted, a sort of explanation of the creation.  A science with ontological status. 
Ribéreau-Gayon, in a Poincarèsque analogy, compared the use of analytical chemistry to 
the demolition of a house, the separation and the analysis of its materials; but analysis is 
incapable of giving the plan of construction and its organization.  The only comforting part 
of this view, essentially making analytical and organic chemistry servants of the new 
master, is that they have to identify the components before physical chemistry can explain 
wine as wine, not merely its components.  Consolation prize then: "Analytical and organic 
chemistry have an extremely important role to play in oenology, that of determining the 
nature and properties of the constituents of the wine" - and the ordinary chemists need not 
fear for their jobs: the substances  were still not well known. One of the great 
achievements of physical chemistry was its study of solutions, especially the explanation 
of the mechanism of precipitations, how small solid particles are produced in a liquid by 
"chemical" reactions.  Wine came naturally under this scientific empire. 

 
 
 
 The Acid Craze in Montpellier and Bordeaux 
 
 
The two major centers of oenology were Bordeaux and Montpellier.  There poured 

forth from the faculty of sciences in Bordeaux and the faculty of pharmacy in Montpellier 
theses, articles, and books based on the methods of physical chemistry, which was a 
popular new hybrid by the early 20th century, in contrast to its dubious status among 
chemists in the 1880s.  In a study of the role of real acidity in the preparation and 
conservation of wine, Jules Ventre introduced the discoveries of Ostwald, Arrhenius, and 
Sørensen into the basic science on which his research was founded.15  Ventre was 
professor of oenology and agricultural industries at the Ecole nationale d'agriculture (ENA, 
later ENSAM) - La Gaillarde - from 1920 to 1939.  The new theories of ionization cleared 
up a series of paradoxes and questions on the action of tartaric acid, the biology of 
alcoholic fermentation, chaptalisation, and aging.  In the case of Ventre's work it also 
provided a veneer of science to justify deplorable Midi practices  like platrâge and salage 
(but not phosphatage), all explained in terms of dissociation, or the movements of the 
ionized constitutents of the biological system called wine.  The theoretical foundations of 
the new oenology may not have been original but oenology had become relentlessly 
scientific and resolutely practical.  A distinguishing characteristic of the new oenology was 
its demonstration of the utility of physical chemistry, seemingly esoteric, in the preparation 
and conservation of wine.  This was certainly an immense benefit to the producer and to 
the seller of wine, and perhaps even to the consumers if they liked their wine aged a bit.  

Between 1929 and 1931 Ventre published his three-volume Traité de vinification 
pratique, perhaps the first of the manuals to be explicitly based on the preceding half 
century or so of oenological research, including his own considerable contribution and that 
of his maître, Auguste Bouffard, who held the chair of agricultural technology at La 
Gaillarde from 1885 to 1916.16  Pierre Viala hailed its appearance as an important event in 
French winemaking literature, which did not contain as many books on the art of making 
wine as one might expect.  There was the old work under Chaptal's name.  In Burgundy 
Claude Ladrey, professor of chemistry in the faculty of sciences in Dijon, had provided 
guidance according to the science of his time. Of course there was the work of Pasteur, 
necessarily hailed as "the basis of modern vinification" - a highly debatable point by 1932.  
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There were specialized treatises, like the classic by Lucien Sémichon on wine diseases.  
Jules Laborde, of the faculty of sciences in Bordeaux, had begun a major project on 
vinification but got out only the first volume before he died.  There was a fair amount of 
German and Italian literature on vinification.  As Viala said, there was nothing so broad 
and valuable as Ventre's work, "the most complete, the most practical, and also the most 
scientific." In a few years the industry of vinification had been transformed biologically 
and its equipment changed for the latest technology. Ventre's work thus appeared at the 
right time.17  

The faculty of pharmacy in Montpellier was a productive center in the new 
oenology.18  It had also been a leader in the old oenology, with a long tradition of research 
on vine and wine. Well known men of science like Jules Planchon and Henri Fonzes-
Diacon gave the faculty a respectable name, even outside France; work centered on the 
tough problems of the nineteenth century, mostly diseases: oidium (powdery mildew) in 
the 1850s, phylloxera (1860s-1890s), downy mildew and black rot in late century and 
beyond, and wine fraud.19  In 1938 H. Baylet advertised the new approach in the title of 
his thesis: Contribution à l'étude des Essais physiques des vins.  His historiography of 
oenology presented an evolution from the empirical methods of visual examination and 
tasting - still important - through the stage of chemical analysis, which determined a wine's 
total acidity and dry extract, to the third stage of physical analysis. The third stage had a 
minor presence in the chemical analysis determining a wine's density.  Baylet gave a 
proper French origin to the new type of analysis: use of the stactometer in Duclaux's 
method for measuring surface tension.  The culmination of the new procedures came only 
in the 1930s with the measurement of the pH and even rH (oxidoreduction potential) of 
wine.  Baylet observed that these methods had not penetrated  viticulture or even 
oenology.  It may be that the housing of oenology in the faculty of pharmacy, rather than 
in the faculty of sciences as in Bordeaux, limited the number of researchers and, more 
important, limited their working input into wine production.  The faculty of pharmacy 
produced professors and working pharmacists, the faculty of sciences produced professors 
and a few working oenologists. In Bordeaux there was also the powerful driving force of 
Genevois with an ambitious research program based squarely on the latest German 
novelties as well as on his own work.  A unity existed in Bordeaux, while Montpellier's 
resources in oenology were spread over the faculties of pharmacy and of science and the 
school of agriculture.   

The Ecole d'agriculture of Montpellier was famous for viticultural research, an 
investment that had paid off handsomely in the brilliant work of the older generation in 
inventing the post-phylloxera vine.  Momentum was in favor of viticultural research. It is 
tempting to try to use this scientific emphasis to explain why the vines of the Midi have 
been better than their wines, but the market demand for cheap wine was a much more 
important factor.  Still it is curious that Languedoc-Roussillon allowed its areas of quality 
production to disappear and Bordeaux did not, if the same economic factors were 
operating in both cases.  Only recently in the Midi have a few areas that were once famous 
for quality wines begun to approach the quality of the crus bordelais.  But as late as 1988, 
the Guide Dussert-Gerber lamented that for the Languedoc "Le talent est rare."  It would 
be going too far to blame bad wine on bad science, but even Baylet expressed  a reserve 
concerning the new oenology that seems curious coming from a supporter.  In spite of 
praising physical analysis, he noted that it did not add to the analysis of wine indisputable 
elements of appreciation or differentiation. It also required expert and careful practitioners 
as well as an enormous amount of boring repetition in experiments.  Not that this was 
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terribly different from the careful but often ignored requirements of traditional analysis, 
notorious for its sloppy practitioners.  The point is that we are far from the enthusiasm of 
Bordeaux.  And Baylet made it clear that chemical analysis remained of key importance 
for quality wine control and for providing the legal and juridical data on wine often 
required by governmental agencies, which had long been immune to biochemistry.  
Baylet's bibliography was exclusively French, a striking contrast to the heavily German 
and English language sources of the researchers who worked for Genevois.  

A thesis in the faculty of sciences at Montpellier was a more serious affair: at least it 
was longer and usually more profound, armed with more complex mathematics, and 
sometimes even original.  Baylet's thesis had been supervised by Paul Jaulmes, a professor 
of analytical chemistry and toxiology in the faculty of pharmacy, an oenologist with an 
international reputation, although being in pharmacy seems to have been more of a drag 
than a boost.  It is difficult to judge how much of reputations is built upon achievement or 
on self-promotion.  Usually a subtle combination of both, no doubt, but institutions count 
for a lot in the game of fame and fortune.  Jaulmes seems unjustly forgotten in the history 
of oenology. Perhaps oenology has not yet completed its pantheon of saints. After 
obtaining a doctorate in pharmacy with a thesis on the then stylish subject of weak volatile 
acids in a diluted aqueous solution, Jaulmes earned a doctorate in science, pure this time.   
His research was on the distillation of dilute solutions, with special reference to the case of 
the aqueous solutions of volatile acids.20  Not a case of plus ça change but of moving from 
the faculty of pharmacy to that of science.  His patron was Jules Gay, who taught physical 
chemistry.  The dean, Fonzes-Diacon, professor of inorganic chemistry also supported 
Jaulmes' research.  Not names you find in the Dictionary of Scientific Biography; yet they 
were important scientists in Montpellier pushing research in the direction of work being 
done in the world's leading scientific centers.  In the first chapter of his thesis in science 
Jaulmes, proceeding in good 19th-century style, gave a bibliographical review of the work 
done on the composition of the vapor emitted by a solution of volatile substances.  A 
parade of biggies: van'T Hoff, Nernst, Rayleigh, Duclaux, and less known names if not 
lesser lights.  In studying the volatile mixtures of water and acids, a subject neglected in 
France since Emile Duclaux's work in the 1860s and 1870s, Jaulmes hoped to find some 
new applications of the laws of electrolytic dissociation and, science oblige, to do a 
general study of the phenomena.  But the special interest of the work was research on wine 
and biological liquids, research that would move from the typical empiricism and 
imprecise experimental techniques of past studies into the exactitude of the theoretical.  
Exit Pasteur - temporarily.  This work was in the style of the new oenology being 
introduced by Genevois on a much larger scale at Bordeaux.  Jaulmes' work was more 
directly in the tradition of physical chemistry than the work done at Bordeaux, which 
leaned more to the tradition of biochemistry.  But Jaulmes' research joined that of 
Bordeaux at the intersection of disciplines in the quantitative  search for a mechanism and 
in a common interest in wine.  In his general oenological treatise, Jaulmes covered much 
of the same ground as Ribéreau-Gayon's classic Traité d'oenologie  (1947).  Jaulmes' 
treatise was an oenologist's oenology.  In the end, of course, one must recognize certain 
basic similarities of the schools.   L'école bordelaise (Genevois, Ribéreau-Gayon, Espil, 
and Peynaud) was incorporated into this consecration of analysis.    

It could reasonably be assumed that by 1933 the theory of ions had been 
incorporated into science, in the teaching manuals as well as in the laboratory guides.  Not 
so, sighed Genevois and Ribéreau-Gayon; hence their justification for studying ionic 
equilibria in musts and wines.21  Even when one takes into account the ritualistic opening 
of research articles to the effect that "the question has not been seriously treated in any 
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work," it must be admitted that Genevois and Ribéreau-Gayon effectively showed that the 
type of more or less complete physico-chemical analysis that Van der Heide and Baragiola 
did for a German wine (1910, 1914) and Clemente Tarantola for an Italian wine (1932) did 
not exist for a French wine.  A review of the scientific literature and its research 
techniques might indicate that it is surprising that oenology managed to maintain for so 
long if not an imperviousness to novelty then a resistance permitting only partial 
penetration.  Part of the reason might have been that the simplicity of Arhennius theory 
(1886) soon fell victim to the iron law of scientific progress to become complex, esoteric, 
and multiconceptual, even in the 1890s.22 In France there was an early scientific interest 
in applying ionic theory to biological phenomena.  Maillard used it in his study of 1899 on 
the toxicity of copper sulfate for Pencillium glaucum.22  Victor Henri's Cours de chimie 
physique (1905) made the ionic gospel easily accessible.  And by 1930 Genevois and 
Ribéreau-Gayon could easily cite a long list of scientists who had done outstanding 
research using variations on a theme by Arrhenius.  No serious laboratory operated without 
using the methods of physical chemistry; indeed, the methods were the basis for the 
definition of the seriousness of the science, especially in dealing with "questions of 
equilibrium."  Wine is a liquid in a state or near state of equilibrium.  The methods of 
classical analysis gave reliable numbers but their use was limited or useless because what 
an oenologist was often interested in knowing was not the total quantity of a substance but 
the free or combined quantities. The problems insoluble for basic chemistry were the ones 
that the methods of physical chemistry "solved very elegantly": "the problem of 
[establishing] the state of ions in wines, the acidity of wines," had been "completely and 
clearly solved."  Fortunately for scientists there remained plenty of other "obscure 
problems in oenology" - the transformation of coloring and pectic matters and the 
understanding of uronic acids.  Wine provided  "an ideal case of the application of the laws 
of physical chemistry" because of three of its characteristics: a liquid milieu, a state of 
equilibrium, and a state of dilution in which concentrations of various ions existed in 
minimum amounts.  Scientists could measure to their heart's content and did. The 
Bordelais trinity (Genevois, Ribéreau-Gayon, Peynaud), were prominent members of an 
ionic tribe including  Th. Paul, Von der Heide, Geloso, Ventre, Tarantola, and Jaulmes.   

The general aim of this new scientific assault was to destroy the mystery of wine.  
Genevois and Ribéreau-Gayon were quite explicit on the undesirability of presenting "le 
vin comme un étre mystérieux" - still a popular approach in the literary marketplace.  Nor 
are aging oenologists immune to the temptation, even if, like Peynaud, they have spent 
their lives identifying the substances behind the veil.  Mystery is a better marketing 
concept than chemistry for both books and wine.  Not that many of the inorganic elements 
in wine remained unknown in 1933, although both oenologists admitted that the qualitative 
role of the unknown substances might be considerable.   The inorganic or mineral elements 
and the organic acids of wine were known to within 1 % of accuracy, and to within a milli-
ion for all the ionisable constituents of wine on which analyses had been done according to 
classical methods.  Knowledge was weak on only the wine's non-ionisable substances, 
which existed only in traces of a centigram per liter. This is getting close to a god's eye 
view of the phenomenon. 

Could ionic theory explain anything of interest or even importance to the ordinary 
wine buff?  An anomaly in correlating the results of elementary analysis and taste, for 
example?  Van der Heide and Baragiola had analyzed two wines of the Fuchsberg 
vineyard (Geisenheim): a 1909 wine, very acidic in taste, titrating 102 milli-ions of acidity, 
and a 1910 wine, tasting much less acidic, but titrating 127 milli-ions of acidity.  Taste in 
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conflict with analytical data.  Only the establishment of the concentration in ions explained 
the paradox: the 1909 wine with a pH of 3.25 was much more acid than that of the 1910 
with a pH of 3.32.  Real acidity, established by the analysis of physical chemistry, is much 
more important in the appreciation of a wine than the titration acidation established by 
basic chemistry.  A comparison of the data on the acidity  of some German and Italian 
wines, provided by the research done by Von der Heide and Baragiola and by Tarantola, 
made it clear that the difference of sourness in the taste was due to German wines having a 
higher proportion of free tartaric acid than the Italian wines: 1/3 of the total was free in the 
German and 1/4 in Italian.23   Lactic and acetic acid levels were the same.  Citric acid, 
often found in French wines, was absent.  French wines clearly differed in taste from their 
neighbours, yet oenological literature had no complete analysis of French wines  that could 
give an idea of the distribution of organic anions (tartaric, malic, succinic, lactic, acetic, 
tannic, citric) in non-dissociated acids and in acid salts. Years of happy work by 
researchers in wine acidimetry would provide the data for French wines or, as Genevois 
and Ribéreau-Gayon put it, a "bilan physico-chimique des ions." This data was judged to 
be an indispensable piece of knowlege with important practical implications because of the 
fundamental role of different acids in the taste, flavor, and longevity of wines.  L'école 
bordelaise had hoisted one of its major research pennants. 

Genevois was a prolific researcher and writer.  By 1932 his list of publications ran to 
over forty "substantial" items; for the supplement (1933-1942) he added eighty seven 
"major" items, many of which were on fermentation and other subjects directly related to 
wine.  Between 1928 and 1940 seventeen doctoral theses and diplomas of higher studies 
were prepared in his laboratory of physical chemistry.  The two best known students were 
Ribéreau-Gayon and Peynaud.  The laboratory was a scientific factory in the great 
tradition.24  Much of the work done by these three scientists was published in four high 
quality journals: the Annales des falsifications et des fraudes25, the Annales de la brasserie 
et de la distillerie  (renamed the Annales des fermentations in 1935)26,  and the Revue de 
viticulture, the organ of the Montpellier school that became a national journal. 
Monographs, which were often doctoral theses, helped spread the new oenology at a high 
level, and by the 1940s the time was ripe for a number of manuals or textbooks on 
oenology, of which the most famous was the Traité d'oenologie (1947) by Ribéreau-
Gayon and Peynaud.  Scientists fall into two major working categories, those whose 
happiness is derived from shoring up the status quo and those who take a perverse delight 
in making science obsolete. The second category was so active in the 1950s and 1960s that 
the Traité had to be completely revised  by 1972.27  The year of the first edition (1947) is 
also the year that Genevois and Ribéreau-Gayon published their austerely analytical work 
Le vin.  In recent years Genevois has faded into the background of oenological 
bibliography, while Ribéreau-Gayon and Peynaud have emerged in iconographic splendor.  
Given the Genevoisian nature of much of modern oenology, this hardly seems fair.  But 
ancestor worship in science is hardly ever based on fairness. 
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