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REDOX POTENTIAL :

From ItS routine measurement 1o Its energetic meaning

Presented by Jean -Philippe MARDEN! (PhD:.)




Redox measurements In
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No life without ener

Life can be
summarized in
some thousands of
chemical reactions.
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... like you I like fresh air, I breath and I release CO,
and H,0 in the atmosphere |
... but I have in my stomach , an efficient microbio
which is responsible for my energetic supply
=




Energy transfer (at the animal level)
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How this energy Is measured ?

AG = AG® + R In [Preducts / Reactants]

| |

AG = —nE AE

Oxido-reduction (redox) reactions

AE = AE° + RT/nF In [ Oxidised sp./Reduced sp. ]




What Is Redox Potential (E h) %
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According to the literature

o In 1957 : Broberg G., one of the first to publish on
iuminal E, values (inf vitro, In vivo on: sick/healthy

animals)
+ FEollowed by Barmy et al. (1977) ; Maneunek et al. (1982 ;

1987)

s Regain nterest 1 midk 90is & Mathieu: et al. (1996) ;
Broudisceu et al. (Z001) ; Andrade et al. (2002) ; Giger-
Reverdin eval: (Z006)




According to the literature




An_“ex vive’ device to measure pH and E

Inside the rumen Qutside the rumen
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Magnetic

No atmospheric contamination

Simultaneous sampling



Some results
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Some results

More Acidotic: diets

[ | Control
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DASCOR pH loggers with immersed sensors

Figure 7, Electrode shroud with attached weights, SIA Cable & Dongles

(Penner et el 2008)




Adapted “ex vivo” method for screening

Inside the rumen QOutside the rumen
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Real-Time monitoring of rumen gases

Eas chirematograph Gas sampler




Real-Time monitorin
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Hydregen (%)

Some results

Carlbon diexide (%)




Gathering more redox couples

\\ CO, - CH, \

CO, — CH,COO-




Biological significance of E h

C CH, COO- acetogens
CO, (strictly anaerobic)
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AErebic respiration

OxidiSing power increases




En complementary to pH

Sequential events during acidosis : PH & E; Concept

Readily fermentable —
sugers (CH0) I Total bacteria
(Growith rate)

pHI< 5.0 l
/ \ Amylolytic bacteria
S. bovis (Growth rate)

Lactobacillus l
(Growth rate) I \VVEA
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acidosis
pH =
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Life Is induced by electrons..
the movement of an electron Is like a little currem..
thus, life Is just a little electric current...

Alllcomplex Intermediates arounalthis basic fact,

alie purely emamental.

(A.S. GYORGYI)




