Ve

2

CICY
"

¢

UBBMP Bioguimica y
Biologia Molecular de
Plantas

@

D\

)




Outline




Beginning

 The oldest known reference to the commercial use of enzymes (ferment) comes from a
description of wine making in the Codex of Hammurabi (@ 4100 aPT).

* Vinegar, cheese, heer, bread, tanning of leather....

Manufacture of wine in Egypt, around 1500 b.C.
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Old references to enzymes

« R reference to the enzymatic activity of the ficin (sulfidryl proteases) can be found in
the Iliad (Book V):

— HAs when the fig's press'd juice, infused in cream,
— To curds coagulates the liquid stream,
— Sudden the fluids fix the parts combined.

 Hnstotle also wrote several times about the milk curdling process and offered the
following hypothesis for the action of the renin extract.
— Renin extract 1s a kind of milk formed in the stomach of young animals while they are still

suckling. This extract is thus a milk that contains fire, which comes from the heat of the animals
while the milk is being cooked.
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Fall of the Western Roman Empire




The Dark Rges end (29 May 1453)

Steven Ruscinan

The siege of Constantinople (1453).
Jean Le Tavernier after 1455.
[6 UBBMP Bioquimica y

Mehmed the Conqueror enters Constantinople.
Fausto Zonaro

sy P T J https://enwikipedia.org/wiki/Fall of Constantinople
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Rlchemy origins

to make them reach a state of perfection

Floor mosaic in the Cathedral of Siena

1s a legendary Hellenistic figure that originated
as a syncretic combination of the Greek god Hermes (protector of human

heralds, travelers, thieves, merchants, and orators) and the Egyptian god Thoth (the moon,
wisdom, writing, hieroglyphs, science, magic, art, and judgment)_ He is the purported author

of the Aermetica, a text that lay the basis of various philosophical
systems known as

Liber Hermetis de alchemia

_ Eco U, La Edad Media. I. Barbaros, Cristianos y Mulsumanes, Fondo de Cultura Econémica, México D. E, pp 450-454, (2015).



Rlchemy origins

hermetically sealed
Philosopher's Stone

Seal of Hermes
Principe L. M., The Secrets of Alchemy, Univ. Chicago Press, p 123, (2013)

11



Alchemy
Kimiya kmt or gquem
kem nigredo
albedo
rubedo
HKimiya

keo

_ Eco U, La Edad Media. I. Barbaros, Cristianos y Mulsumanes, fondo de Cultura Econdmica, México D. E, pp 450-454, (2015).
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Rlchemy

as a FERMENT in the process

§ UBBMP Bioquimica y
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J Lagerkvist U, The Enigma of Ferment, World Scientificv, Singapore, pp 1-161, (2005).




Rrabic: hajar al-falasifa
chrysopoeia YPLGOC

khrusos gold molelv poiein  to make

Magnum
Opus
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The Philosopher's Stone

Magnum Chaos, wooden in lay
by Giovan Francesco Capoferri
at the Basilica di Santa Maria
Maggiore in Bergamo, based on

a design by Lorenzo Lotto.
https:/ /hmn.wiki/nn/Chaos_(cosmogony)

Chaos




The Squared Circle

Riy
Hot and dry

Water
Cold and Moist
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Earth
Cold and Dry

Fire
Hot and Moist
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The Philosopher's Stone. Middle Age
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The Philosopher's Stone. Middle Age

the Philosophers Stone.

[

CICY

= ;r_mlzmg Bmuﬁ;lﬁcaav Ragai ], The philosopher's stone: Alchemy and chemistry, Alif: ]. Comparative Poetics, 12:58-11, (1992).
O s Holmyard E.]., Maslama al= Majriti and the Rutbatu'l= Hakim, ISIS, 6(3):293-305, (1924).
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Alchemy

(Abt ‘Al al-Husayn 1bn ‘Abd Allah ibn Sind) (
)

=) ==) Mandragora
- Opium
) Hemlock
g Indian hemp

Eco U, Lia Edad Media. II. Catedrales, Caballeros y Ciudades, Fondo de Cultura Econdmica, México D. E, pp 340-3T1, (2018).
_ Ragai J., The philosopher's stone: Alchemy and chemistry, Alif: J. , 12:58-11, (1992). Holmyard E. .,

Maslama al= Majriti and the Rutbatu'l= Hakim, , 6(3):293-305, (1924).
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Mandragora

The mandragora in The Book of Imaginary Beings by Borges

Genesis (XXX, 14) includes a curious

reference to the generative virtues of the
Mandragora.

Alberto Magno could write that the
Mandragora figure humanity with the
distinction of the sexes.

Plinio said that the white Mandragora

is the male and the black is the

, female.
Mandragora

Mandragora officinarum  The root is black, but the flower is like milk. It is a

difficult task for men to pull it out of the ground, but
[§ UBBMP Bioquimica y J the gods are almighty.
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Other plants

Opium
Papaver somniferum

Hemlock
Conium maculatum

Indian hemp
Cannabis sativa

22



The Online Books Page

Online Books by

Avicena
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The philosopher's stone. Middle Age

Philosopher's Stone

https:/ /www.britannica.com/biography/ Saint-Albertus-Magnus

S UBBNP Dloauimicay Ragai ]., The philosopher's stone: Rlchemy and chemistry, Rlif: |. Comparative Poetics, 12:38-T1, (1392).
O s Holmyard E. ], Maslama al= Majriti and the Ruthatu'l= Hakim, ISIS, 6(3):293-305, (1924).
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Nicholas Flamel

Tombstone of Nicolas Flamel, 1418.
Musée de Cluny, Paris.

_ Nicolas Flamel c. 1330 — 22 March 1418) was a French scribe and manuscript-seller.
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Nicholas Flamel

The
Hieroglyphic Figures
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Nicholas Flamel

I[saac Newton's

e Victor Hugo
Satie
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Dante and the alchemists

We alchemists are in the eighth circle of hell.
Rccording to Dante.
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s always.....

Hugo de Payns, Godofredo de Saint-Omer, (1307; 1312); Felipe IV y Clemente V; Jacques de Molay (18/mzo/1314

_ Eco U, La edad media. IV. Exploraciones, comercio y utopias, Fondo de
Cultura Econdmica, México D. E, pp 395-396, (2019).
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Rppearance

white
red
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Philosopher's stone as pictured in Emblem 21
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The first key of , emblem associated with the

'6reat Work' of obtaining the Philosopher's stone (Twelve
Keys of ).

=== UBBMP Bioquimica y

{C'I?:?Y Biologia Molecular de } https:/ / en.wikipedia.org/ wiki/Philosopher%2Ts_stone

Plantas

35



From Alchemy
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And then everything changed I
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Sl Plantas J Klein U, Not a pure science: Chemistry in the 18th and 19th centuries, Science, 306(5698):981-982, (2004).
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And then everything changed II

A
i
i
-
:
i
1

chemical analysis
chemical composition
resynthesis of substances laws of
chemical affinity between substances

==~ Biologia Molecular de

Sl Plantas } Klein U, Not a pure science: Chemistry in the 18th and 19th centuries, Science, 306(5698):981-982, (2004).
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Introduction to enzymes

« While the ancients made practical use of enzymes, these applications were hased purely
on empirical use and tradition rather than systematic study or chemical appreciation of
the processes employed.

e In the 18™ and 19% centuries, scientists began to study the actions of enzymes' actions
more systematically. Digestive processes hecame a popular research object during the
Enlightenment years.

« Scientists wondered how predatory birds digested meat without a gizzard.

[CICY
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Beginning

e In 1752, René HAntoine Ferchault de Réamur (thermometer) demonstrated the solvent
power of the gastric juice of birds and by 1783 Abhé Lazzaro Spallanzani had extended
the studies to humans and other species and showed that the process of digestion is
temperature dependent and is related to the amount of gastric juices applied to the meat.

o Ferchault determined that while the meat was digested and the hone softened by the
action of gastric juices, the plant material was insensitive to the action of the "solvent";
this was probably the first experimental demonstration of the specificity of enzymes.

o In 1771, Edward Stevens i1solated human gastric juice and performed the first successful
in vitro digestion.

[CICY
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} Richmond C.,Two and a quarter centuries of digestive juices, Trends Biochem.
Plantag /

Sci., 11(12): 528-530, (1986).
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Beginning

e In 1780 Abbé Lazzaro Spallanzani, confirmed earlier doctrines of the solvent properties of the gastric
juice. He also discovered the action of saliva in digestion (ptyalin, amylase from saliva).

e In 1814 Gustav Kirchhoff observed that a “glutinous” (i.e. proteinaceous) component of wheat was
capable of converting starch to sugar.

« In 1830 Pierre Jean Robiquet, and Antoine Boutron-Chaland discovered the hydrolysis of amygdalin by
bitter almonds (Prunus dulcis var. amara).

e In 1833 Anselme Payen & Jean-Framois Berzon prepared a catalyst from germinating barley in the form
of a white powder, which they called diastase (now o-amylase)Paven & & Persoz [, Ann. Chim., 53, T3-108, (1833),

Segel L. H., Enzyme Kinetics. Behavior and Analysis of Rapid Equilibrium and Steady-State Enzyme Systems, John Wiley & Sons, New York, pp 1-957, (1975).

[ = P / /1 Fruton . S., A history of pepsin and related enzymes, Quat. Rev. Biol, T7(2): 121-147, (2002).

Biologia Molecular de
CICY ! Pantas Hoffmann-Ostenhof 0., 100 Years ago: The origin of the term enzyme, Trends Biochem. Sci., 3(3): 186-188, (1978).



http://www.jstor.org/stable/10.1086/340729?seq=1#page_scan_tab_contents
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o 1810-1882
Beginning

In 1836 Theodor Schwann isolated the enzyme pepsin (EC 3.4.23.1) from gastric juice.
Was the first enzyme prepared from an animal tissue.

In 1836 Jons Jacob Berzelius introduced the conmcept of catalyst (from the Greek
wortohuolC, catalysis meaning dissolution)ahes-Ber, 15: 237-245, (1836)

In 18489 Claude Bernard isolated lipase (EC 3.1.1.3) from pancreasPham. Chim. (Paris) 15, 336-33T

In 1860, Marcelline Berthelot, invertase (3.2.1.26) from yeasttompt. Rend. 50, 380-384.

In 1862 Aleksandr Danilevsky discovered trypsin (ES 3.4.21.4) and was isolated 15 years
later by Friedrich Wilhelm ‘Willy’ Kiihne .

In 1817 Wilhelm Kiihne suggested the term “enzyme.” Neue Folge fnew series] (Heidelber) 1: 130133

. H., Enzyme Kinetics. Behavior and Analysis of Rapid Equilibrium and Steady-State Enzyme Systems, John Wiley & Sons, New York, pp 1-957, (1975).

UBBMP Bioguimica y / Fruton J. §., A history of pepsin and related enzymes, Quat. Rev. Biol,, T1(2): 121-147, (2002).
iologia Molecular de
Bt / Hoffmann-Ostenhof 0., 100 Years ago: The origin of the term enzyme, Trends Biochem. Sci., 3(3): 186-188, (1978). 42
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Beginning

« Jons Jacob Berzelius & Iahres-Ber recognize that a natural catalyst, an o-amylase that
causes the hydrolysis of starch, had already been isolated from germinating barley in
1833 and that “in living plants and animals thousands of catalytic process take place”.

52 piotenio Mossenter vo M@0 | Berzeins 1.1, Tahres-Ber, 15: 231-245, (1836).
CICY Plantas Paycn A. & Persoz ], Ann. Chim., 53, 73-108, (1833).
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The discovery of enzymes

e In 1833 a-amylase, that causes the hydrolysis of starch, was isolated from germinating barley. This
discovery was made by Anselme Payen (1795-1871) and Jean-Francois Persoz (1805-1868) and is
considered the “discovery” of the enzymes. They treated an aqueous extract of malt with ethanol and

precipitated a heat-labile substance (diastase from greek separation) which promote the hydrolysis of
il This substance that we have managed to isolate... has the following properties: it is solid, white, amorphous, insoluble in
alcohol, soluble in water and weak alcohol, its aqueous solution is neutral and has no marked taste, does not precipitate
with lead subacetate; by itself, it changes more or less quickly depending on the atmospheric temperature and becomes
acidic; heated between 65° and 15° with starch, it has the admirable power of promptly separating the pods from the
modified inner substance, the dextrin, which dissolves easily in water while the insoluble teguments in that liquid
supernatant or precipitate according to the movements of the liquid. This particular property of separation decided us to

give the substance that possesses it the name of diastase, which precisely expresses this fact. This well-done operation
produces the purest dextrin ever prepared.

Payen A.y J. E Persoz, Mémoire sur la diastase, les principaux produits de ses réactions, et leurs applications aux arts industriels, Ann. Chim. Phys., 53:13-92, (1833).
Armstrong E. E, Enzymes: A Discovery and its Consequences, Nature, 131(3311):535-531, (1933).

Segel L. H., Enzyme Kinetics. Behavior and Analysis of Rapid Equilibrium and Steady-State Enzyme Systems, John Wiley & Sons, New York, pp 1-957, (1975).

== UBBMP Bioguimicay / Fruton J. §., A history of pepsin and related enzymes, Quat. Rev. Biol,, T1(2): 121-147, (2002).
- iologia Molecular de
cicy 2 Plantas / Hoffmann-Ostenhof 0., 100 Years ago: The origin of the term enzyme, Trends Biochem. Sci., 3(3): 186-188, (1978).
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The discovery of enzymes
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The discovery of enzymes

o Frederick W. Kihne called these molecules enzymes (from the Greek Zvlvpov
“enzymos, (in yeast or leavened)”). As vitalistic notions of life were disproved,
the isolation of new enzymes and the investigation of their properties advanced the
science of biochemistry.

-=> UBBMP Bioguimica y
===  Biologia Molecular de
CICY

Peantas (4 } Nelson D. L.y M. M. Cox, Lehninger Principles of Biochemistry, Worth Publishers, New York, pp 1-1198, (2017).




Enzyme (1871

= Biologia Molecular de
CICY Plantas

organized and so-called unformed ferments|. Verhandlungen des naturhistorisch-medicinischen Vereins zu Heidelberg. Neue Folge [new
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series] (Heidelberg) 1: 190—193.

1 Kiihne, Wilhelm (1877). "Uber das Verhalten verschiedener organisirter und sog. ungeformter Fermente" [On the behavior of various




The discovery of enzymes

Kiihne (1817), p. 190: "Um Missverstandnissen vorzubeugen und lastige Umschreibungen zu
vermeiden schlagt Vortragender vor, die ungeformten oder nicht organisirten Fermente, deren
Wirkung ohne HAnwesenheit von Organismen und ausserhalb derselben erfolgen kann, als
Enzyme zu bezeichnen.”

In order to avoid misunderstandings and cumbersome circumlocutions,
the presenter proposes to designate as 'enzymes" the unformed or not
organized ferments, whose action can occur without the presence of
organisms and outside of the same.

UBBMP Bioguimica y
Biologia Molecular de
Plantas

organized and so-called unformed ferments|. Verhandlungen des naturhistorisch-medicinischen Vereins zu Heidelberg. Neue Folge [new

Kiihne, Wilhelm (1871). "Uber das Verhalten verschiedener organisirter und sog. ungeformter Fermente" [On the behavior of various
} series] (Heidelberg) 1: 190—193.
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The Meaning of Ferment

 The word ferment had a very different meaning to the alchemists. Even in the beginning
of the 19 century, ferment was still an enigma that admitted of many alternative
Interpretations.

e In the year 1800 the French Academy of Sciences announced a competition to submit an
essay In answer to the question of what distinguished the ferment from the substance
being fermented.

o At that time the scientific community still entertained the hypothesis that a sugar
molecule being fermented to alcohol and CO, could transmit this process to other sugar
molecules.

[CICY

UBBMP Bioguimic

micay
Blotogia Wosecutar de ( /1 Lagerkvist U, The Enigma of Ferment, World Scientificv, Singapore, pp 1-161, (2005).

49



The discovery of enzymes

[iihne, suggested the term 'emzyme' for those catalytically active substances that
hitherto had been called 'ferments' or, more specifically, 'unorganized ferments."

The difficulty was that the term 'ferment’ was used in two different meanings:

— To Indicate @ microorganism bringing about a fermentative process (e.g. alcoholic
fermentation, lactic acid fermentation).

— To indicate a catalyst causing a biochemical reaction /7 vifrg, (e.g. the hydrolysis
of sucrose to glucose and fructose, or the digestion of a protein). In the latter case
the term 'unorganized ferment' was sometimes used.

;ea:t:: e // } Hoffmann-Ostenhof 0., 100 Years ago: The origin of the term enzyme, Trends Biochem. Sci., 3(3): 186-188, (1978).
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The origin of the word “Enzyme”

Rlthough they do not tell in detail how they created the word, it gives the impression that
they asked some philologist Greek to tell them how to say "separation" in Greek, and he
replied that Swdotaoic diastasis, which they wrote in French diastase. It 1s Interesting to
observe the phonetic process from Greek to French and then to Spanish. In Greek, the word
has a suffix in -sis characteristic to make abstract nouns from Spanish verbs that suffix
remains as 1s. It 1s not surprising, therefore, that Persoz y Payen's word "diastasis” can be
documented i1n nineteenth-century Spanish chemical publications as early as 1839.

Mayer A., Die Lehre yon den Chemischen Fermenten oder
Enzymologie, Winter, Heidelberg, (1882) The theory of chemical ferments or enzymology

> UBBMP Bioguimica y
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Cortés Gabaudan E, El sufijo 'asa’ y la quimica francesa de los siglos XVIII y XIX, Panace, XIV: 341-
342, (2013).
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The origin of the word “Enzyme”

In French, words that use the suffix -sis end in -se; Since the Greek word from which it

comes Is feminine, it 1s also feminine in French, which is why the ending is '-a' in Spanish.

"Diastase,” as opposed to the primitive "diastasis,” 1s a Gallicism. Note also where the
accent falls; If it were not for the influence of French, Spanish would accentuate it as
esdrijula.

However, the interest in the word does not end much less in itself the most important thing
1s that 1t gave rise to a suffix -ase in English or French and '-asa' in Spanish, with the
meaning of 'enzyme.' Nevertheless, it took time to get there because hefore, it was
necessary to establish the concept of the enzyme.

S /} gzgté(sz O(izl;audan E, El sufijo 'asa’ y la quimica francesa de los siglos XVIII y XIX, Panace, XIV: 341-
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The bird of the battle among vitalists & chemists

Charles Cagniard-Larour suggested in 1837 that the vegetatite process gave rise to
the fermentation of sugar to alcohol.

Theodor Schwann discovered that that it was enough to heat the air that came in
contact with a sterile solution of sugar to prevent fermentation. He concluded that
fermentation was caused by some living organism that was present in the air.

Friedrich Kiitzing. He made his observations of budding yeast cells and pick a fight
with Jacob Berselius. In the annual report of 1839 on the origress of chemistry, he wrote
“I pass over his philosophy regarding the organic and inorganmic, which belongs to
philosophical ideas that have long ceased to exert a harmful effect of the development of
sciences.”

plantas (4 1 Lagerkvist U, The Enigma of Ferment, World Scientificv, Singapore, pp 1-161, (2005).
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Vitalism

e In the 1860s, Louis Pasteur concluded that fermentation of sugar into alcohol by
yeast 1s catalyzed by “ferments.” He postulated that these ferments were inseparable
from the structure of living yeast cells, a view called vitalism (wis wifalis that
prevailed for many years.

Pasteur became increasingly convinced that
real fermentation always required the presence
of living microorganisms and that chemical
reactions catalyzed by soluble ferments such
as the splitting of protein by pepsin In
carhbohydrate hy diastase were in reality
entirely different phenomena.

[ == B‘:fg,:}: el }Pasteur L., Amr. Chim. 3e série 58: 323426, (1860)
clex Plantas W JLiagerkvist U, The Enigma of Ferment, World Scientificv, Singapore, pp 1-161, (2005).




“Vital Force”

« The concept of “vital force” was introduced at the end of the 18" century by the
German anatomist Johann Reil.

No chemist on earth can make out of the earth a piede of sugar, but a vegetable can do it
John Hunter (1786)

“ ..a word to which we can affix no idea...”
Berzelius (1813)

“...urea could scarcely be “considered as organic matter, heing rather an excretion
than a component of the animal body”...”
Johann Miiller

UBBMP Bioguimica y
Biologia Molecular de
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Beginning of Biochemistry

« Many science historians set this in wifro synthesis of urea by Wohler (1828) as
the starting point of Biochemistry.

Synthesis of urea. Yielding a chemical
previously isolated only from man or dog, the

Silver cyanate synthesis of urea represents a landmark
achievement in organic synthesis and chemical
biology.

Silver cyanate

During an attempt to synthesize ammonium cyanate, Wohler heated a solution of
silver cyanate and ammonium chloride. Separately, he also heated lead cyanate and Friedrich Wahler (1800-1862)
aqueous ammonia. In both cases, he obtained not the expected product, but urea.

Wahler E, Poggendorff’s Ann., 12: 253-256. (1828)
Wohler E, Sur la formation artificielle de I'urée, Ann. Chim. Phys., 31: 330-333, (1828)

== UBBMP Bioguimicay (/ Horton H.R. et al., Principles of Biochemistry, Prentice Hall, Upper Saddle River, pp 1-862, (2002).
J Morrison K. L. y G. A. Weiss, The origins of chemical biology, Nat Chem. Biol, 2(1):3-6, (2006).
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Wohler F., Poggendorff's Ann., 12: 253-256. (1928)

On the artificial formation of urea
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Carbon Chemistry

Justus Liehig
Jean Dumas Ruguste Laurent
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The Chemical View

o Pasteur lost no time In pointing out that (invertase reaction) was brought about by a
great many other substances hesides invertase.

 (laude Bernard discovered that fermentation could be carried out in a cell-free
preparation from the juice of rotting fruit. He died before the publication of the
discovery.

« At the time of Pasteur’s quarrel with Berthelot over the publication of Bernard’s’
posthumous manuscript, the number of the controversial soluble ferments approached
20. The German biochemist Willy Kiihne suggested that such ferments should be called
enzymes.
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Liock-and-key-hypothesis

o The German physical-chemist Eilhard Mitscherlic thought more in terms of contact

between the ferment and what we call its substrate, as prerequisite for
fermentation.

« In a famous paper with the title “Bedeuntung der Stereochemie fir die Physiologie’
(“The importance of Stereochemistry for Physiology”) Emil Fisher put forward in
1898 the first full-fledged model for the mechanism of enzyme action.

Fischer E., Bedeutung der Stereochemie fiir die Physiologie, en: Untersuchungen Uber Kohlenhydrate
und Fermente (1884-1908), (Fischer E., ed.), Springer, Berlin, Heidelberg, 116-137, (1909).

Fischer E. Einfluss der Configuration auf die Wirkung den Enzyme, Ber. Dtsch. Chem. Ges., 2T: 2985-

2993, (1894). Influence of the configuration on the action of the enzymes
Berg J. M. et al,, Biochemistry,W. H. Freeman and Company, New York, pp 1-1026, (2007).
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The track to the discovery

o In 1846 Friedrich Wilhelm Lidersdorff had ground a small amount of yeast, until no
yeast was observed in the microscope. However, he was no able to demonstrate any
alcoholic fermentation. Same results from Carl Schmidt’s laboratory.

o In 1872 & 1897 Marie von Manassein claimed that she had observed cell-free alcoholic
fermentation in a yeast extract obtained by extensive grinding with fine fine sand. Her
results were no generally accepted. »
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R Fortuitous Observation

o Eduard joined Hans laboratory in 1896 in a project looking for an effective method to

produce a yeast extract.

o Martin Hahn suggested they ground yeast in a mortar with one part of pulverized quartz

and one-fifth of diatomaceous so as to obtain a paste that was the rapped in canvas
and subjected to a pressure of 90 kg cm? In this was, one kilogram of yeast yielded
approximately 500 mL of fluid.

o For the preservation of the fluid, Hahn then thought of the classical method of

preserving fruits by adding a high concentration of sucrose.

o Eduard made the observation that after the adding of sucrose there was a lively

formation of gas in the fluid.

[CICY

UBBMP Bioguimica y
Biologia Molecular de /
Plantag /

Lagerkvist U, The Enigma of Ferment, World Scientificv, Singapore, pp 1-161, (2005).

62



R Fortuitous Observation

« His brother must have notice a similar phenomenon in earlier experiments of the same
kind, but apparently had paid no attention to it. However, it would seen that Eduard
immediately drew the correct conclusion.

Eduard called his yeast extract
“zymase.”

Biichner E., Alkoholische Gahrung ohne Hefezellen,
Ber. Dt. Chem. Ges., 30:117-124, (1897).
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R new science 1S born

Buchner E., Berichte der deutschen chemischen Gesellschaft (Ber. Dt. Chem. Ges.,) 30: 117-124 (1897).
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The nomination

o First nomination, 1905 by Volhard at the University of Halle (2™
choice). Adolf von Baeyer.

e Second nomination in 1907 by Carl Harries professor at the
University of Kiel and the Swedish biochemist, Hans von Euler. He
competed against other 20 scientists; Ernest Rutherford, Walther
Nernst.

Olof Hammarsten was the Committee appointed to evaluate the merits of
Eduard Bichner. Hammarsten emphasizes that Biichner's demonstration of
cell-free alcoholic fermentation once and for all puts an end to vitalism
and its belief in a mystical “vital force” that did not exist outside the
living cell.
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The Prize

There were two dissenters, one of them Svante Arrhenius.
He did not do his job properly. He tries to helittle the
importance of Biichner’s discovery for the demise of
vitalism. He was right when at the end of his letter, he
points out that Biichner has not really contributed
anything to our understanding of the chemical process

Eduard Biichner (1860 — involved in the alcoholic fermentation.
o , 19”). . . “I therefore believe that Biichne’s work i1s
Nobel Prize in Chemistry 1907:“For his biochemical researches mainly of physiological interest and ought
and his discovery of cell-free fermentation®, to have been judged by Medica Nobel
Committee.”

His letter shows a complete lack of understanding
of the importance of Biichner’s discovery for the
development of bhiochemistry.
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Nobel Lecture 1907

EpuaAaArRD BUCHNER

Cell-free fermentation

Nobel Lecture, December 11, 1907

I would first ask the assembled company to allow me to express my sincere
gratitude for having been so highly honoured with the distinction of speak-
ing today betore the Roval Swedish Academy of Sciences, to which at one
time a Scheele and a Berzelius belonged and which at the present time counts
Arrhenius among its members, all men whose achievements till every chem-
ist with admiration. The work on which I have to report lies on the bounda-
rv between animate and inanimate nature. I therefore have reason to hope
that I can interest not only the chemists but also the wide circles of all those
who follow the advance of biological science with close attention. It is diffi-
cult, however, for a person to be comprehensible and at the same time re-

main scientific, so I must ask you to bear with me.
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