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ESSENTIAL BIOCHEMISTRY OF LIVING 

MATTER 
 

 

● All forms of life in the universe are based on the organic carbon chemistry with 

molecules made up of the basic elements C, H, O, N, S and P. The biochemistry of living 

matter is shown in the biochemical schemes of Biochemical Pathways and the Recon 2 

model. 

 

 

● Based on the elements of the periodic table / system, the Biochemical Pathways is the 

only biochemical system possible. All life in the universe is therefore connected to the 

Biochemical Pathways. Life cannot be based on anything else. 

 

 

● These biochemical schemes rely, almost exclusively, on the molecules made up of C, 

H, O, N and S. These molecules always occur in the physical dissolved state of:  

a) dissolved gas,  

b) ion, or  

c) condition of no gas /no ion (nopression). 

 

 

● Phosphorus mainly serves as an energy source in ADP / ATP, and to protect the DNA / 

RNA against the natural degradation / hydrolysis in the cell. 

 

 

● Water is the only pure liquid in which a) gases, b) ions, and c) non-gaseous and non-

ionic molecules can occur and dissolve next to each other. Furthermore, water has the 

lowest energy content of all possible liquids. Water is the only suitable medium in which 

biochemical reactions can occur. 

  

 

● As the periodic table of elements, throughout the universe, only allows one system i.e. 

the Biochemical Pathways, living matter develops and acts independently on all planets 

which has sufficient water coverage (60-80%) and air pressure between 0.8 to 1.5 bar. 
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*1) PREFACE: 

The biochemistry of all living matter on earth is based, in essence, on carbon chemistry. 

The team of Gerhard Michal et.al, unraveled the many different paths in the 

biochemistry of the various forms of living matter on earth and found a way to link these 

to three biochemical cycles/biochips:  

a) the citric acid cycle,  

b) the fatty acid cycle and  

c) the amino acid synthesis.  

This complicated whole has been represented in impressive schemes BIOCHEMICAL 

PATHWAYS (BP) which represents the biochemistry of all living matter on earth.   

 

On the website www.uiterwijkwinkel.eu the author proved that all matter in the universe 

is imperatively categorized in accordance with the elements of the periodic system / table 

(PS) as it is known on earth. On earth, this universal periodic table with its ninety stable 

elements and their isotopes and its system of forces/combinations allows for only one 

biochemical basic system, namely the Biochemical Pathways (BP).   

However, the question remains whether the carbon chemistry and BP are valid for all 

forms of life in the universe or are there perhaps different biochemical alternatives which 

are not found on earth? 

 

Since 1985, Uiterwijk Winkel has systematically deduced the basic principles of the 

biochemistry of living matter with the top-down analysis of the Biochemical Pathways.  

In 1995, he also completed the bottom-up deduction, starting from the approximately 10 

– 20 billion molecules, including all the possible physical conditions that are formed, 

based on the periodic table.  

Both the top-down analysis and bottom-up deduction happen within the periodic system 

and they intersect mutually. This mutual intersection has been written down and 

explained by the author in the Six Laws of Biochemistry of Living Matter i.e. the 6 Laws 

of Biochemistry. See Document B1 www.uiterwijkwinkel.eu .  

 

The following documents can also be obtained on the website:  

 a) a full-length version of the 6 Laws of Biochemistry; Document B1 (175 pages) 

 b) a condensed version; Document B2 (20 pages)  

 c) a condensed and simplified version (7 pages); Document B3.  

This, the condensed version, only contains the essence of the biochemistry of living 

matter both on earth and in the universe.  

 

 

*2) THE ESSENTIAL BIOCHEMISTRY OF LIVING MATTER IS IN PHYSICS: 

 

a) Biochemistry only occur around dissolved and free moving molecules:  

Biochemical reactions only occur if the molecules can move freely and collide to cause a 

biochemical reaction. For this reason, the biochemistry of living matter can only occur 

around a system of moving mono-molecules.  
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The ability to move freely and react as loose mono-molecules and the chemical/ 

biochemical reaction is only possible when the mono-molecules have the physical 

condition of either: 1) a free gas or 2) are dissolved in a liquid.  

 

Sub 1: Gaseous molecules are normally relatively small and they mostly have a simple 

construction. In the form of a gas, no complex structures of polymers can be constructed, 

as they are then no longer a gas but a solid substance or a pasteurized liquid in which the 

molecules can no longer move freely.  

 

Conclusion 1: The biochemistry of living matter cannot develop around gaseous 

molecules but only around mono-molecules dissolved in a real liquid.  

 

Conclusion 2: For all real liquids condensation of a gas occurs!  

The only possibility that remains is to be dissolved in a liquid. 

 

b) Sub 2: Only 3 types of dissolved molecules: 

The author has systematically deduced all forces of the atom from the elements of the 

periodic table: Document F1d www.uiterwijkwinkel.eu . From a physical point of view 

it appears that, in principle, there are only three different types of dissolved molecules 

possible: 

1) gaseous and non-charged:   the dissolved gases, 

2) non-gaseous and charged:             the dissolved ions, 

3) non-gaseous and non-charged:      the dissolved nopression molecules*), 

       4)         gaseous and charged:                     **) 

 

* Nopression = an atom/ a molecule without gas/pressure and without charge and not an   

                          ion. 

** The combination of gaseous and charged cannot occur simultaneously in dissolved  

                          molecules! 

 

Therefore, physically, only three types of dissolved molecules i.e. three physical 

conditions remain. All dissolved molecules are, by definition, continuously forced into 

one of these three possible physical conditions!  

In the biochemical schemes of the Biochemical Pathways all mono-molecules are 

constantly in only one of the three physical conditions! 

 

c) The three physical types of molecules can  only be dissolved in water: 

All real liquids, without exception, condensate from a gas. In all pure liquids:  

1) all gases and  

2) all types of non-gaseous and non-charged molecules, the so called nopression  

    molecules, can dissolve, but  

3) no charged molecules i.e. ions can dissolve. 

 

Throughout the universe, there is only one exception: water! Water has the unique 

characteristic of dissociation caused by the dissolved and relatively small and therefore, 
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relatively fast moving gaseous mono-H2O colliding with the tail-end of the polymer H2O 

(water) and removing the  H+ by forming an H3O
+ ion.  

The remaining polymer water molecule repels the OH- to regain a charge-technical 

balance again and then attaches a new dissolved mono-H2O molecule to regain the 

correct size. The H3O
+ ion will then respond with an OH- ion to a dissolved gaseous H2O 

molecule.  

The result is a constant and rather low concentration of H3O
+ and OH- ions known as the 

dissociation of water. This kind of dissociation solely and sufficiently occurs with water 

and it does not occur with liquids such as H2S. The low H3O
+ and OH- concentrations are 

sufficiently high to also dissolve other charged particles/ ions in water. These charged 

molecules are generally covered by water molecules (hydration) in the process.  

 

Water is therefore, the only pure liquid in which, physically speaking, all three physical 

types of mono molecules can dissolve next to each other and to a certain concentration:    

1) gases,2)ions and 3) no-pression. 

 

Conclusion 3: Physically speaking, water is the only liquid suitable as a reaction 

medium for the completion of the biochemical reactions.  

 

d) Water also contains the lowest energy content: 

In addition, water has the lowest energy condition of all chemical molecule bindings as 

well as all physical bindings. For this reason, water is the lowest conceivable energy 

level. As a result, no water-soluble molecule can get into a lower physical or chemical 

energy position than the reaction medium water.  

 

Conclusion 4: Regarding energy,  water is the only liquid suitable as a reaction 

medium for the biochemical reactions.  

 

e) Only C, H, O, N and S are suitable for carbon chemistry: 

For pure physical reasons, the biochemistry of living matter is based on:  

1) water as the only reaction medium and  

2) mono-molecules which can dissolve in water continuously as:  

            a)  a gas,  

            b)  an ion or  

            c)  no gas/no ion (nopression).  

Which molecules meet this requirement?  

 

e1) Metals, amphoteric metals, Si, P and noble gases are unsuitable: 

Metals, amphoteric metals, Si and P cannot form water-soluble gases. These elements 

can generally not be used in the central biochemistry of living matter; at best in a 

supporting role.  

The noble gases are, chemically, totally inert and cannot be used in biochemistry.  

 

Conclusion 5: Only the metalloids C, N, O and S in combination with H and the 

halogens F, Cl. Br, J etc. remain. 
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e2) Halogens are also unsuitable in the biochemistry of living matter: 

Normally the halogens are always linked with only one chemical binding to other atoms 

in the molecule with C, H, O, N and S or in combination with other halogens. This single 

covalent halogen binding can, in fact, only be broken by radical reactions and not by the 

shift of one complete electron pair which is characteristic of almost all biochemical 

reactions. This inability to shift one electron pair is the reason why molecules, with a 

binding between a halogen and a metalloid, are hardly degradable biochemically.  

For almost all molecular changes in the BP, one complete electron pair shift and a total 

radical reaction never occurs whereby two atoms / molecules is formed with only one 

unpaired electron each.  

In the BP, reactions occur when one free electron/ radical is created (half-radical 

reaction) and when the atom/ molecule, from which the electron originated, transforms to 

an ion and not a radical! 

 

The fact that halogen bindings can only be broken by radical reactions make all 

molecules, which contain one of the halogens, totally unsuitable for the biochemistry of 

living matter. 

 

Conclusion 6: Only dissolved mono-molecules constructed from the elements C, H, 

O, N and S, and which together form the carbon chemistry with water as the only 

suitable reaction medium, remain for the biochemistry of living matter. 

 

Biochemical reactions between molecules constructed from C, H, O, N and S solely 

occur from the shift of one electron pair or the transfer of one electron but never by 

means of radical reactions.  

 

e3) Throughout the universe, the biochemistry of living matter revolves around the 

same type of mono-molecules:  

Throughout the universe, the following types of molecules, with the elements C, H, O, N 

and S, can be constructed: 

- one type of carbohydrate, aldehyde, ketone, 

- one type of fatty acid, acetal, hemi-acetal, 

- one  type of amino acid, 

From the elements C, H, O, N and S, exactly the same types of polymers can be 

constructed in the form of poly-saccharides, poly-fatty acids and poly-amino acids 

(proteins) as known on earth as well as exactly the same types of ADP / ATP and DNA / 

RNA.  

Furthermore, the same number of about three thousand water-soluble enzymes/ co-

enzymes are used. These enzymes act as catalysts for the biochemical reactions and are 

the same in the universe as on earth.  

 

Conclusion 7: The biochemistry of living matter on earth, as demonstrated in the 

BP, forms the only biochemical opportunity throughout the universe and is the 

foundation for the biochemistry of all forms of life in the universe. 
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f)  At best, supporting roles for Si, metals, amphoteric metals and P: 

f1) The element Si cannot form a dissolved gas in water and therefore cannot be used in 

the central biochemistry of living matter. With a number of organisms, Si plays a 

supporting role either as a construction material (among which the silicon algae) or as a 

catalyst in a number of biochemical reactions.  

 

f2) A number of metals, such as Ca and Mg, are required as construction material in 

bones and teeth. The metal ions K+/ Na+ play a part in, among others, the electron transfer 

on nerve endings and to maintain the moisture tension in the cell (turgor) as well as a 

number of anions, although none of them play a central role in the Biochemical 

Pathways.     

 

f3) A number of amphoteric metals such as Zn, Se, Fe and Co play a part as catalysts in 

half-radical reactions. These amphoteric metals can be found in ring structures of 

chlorophyll and hemoglobin enabling half-radical reactions by emitting/ absorbing an 

electron as a dissolved ion. Biochemically they are very important reactions. 

 

f4) Phosphor (P) plays an essential part:  

1) as an energy-rich binding in the ADP  ↔ ATP,  

2) in the construction of the DNA / RNA, and  

3) as phosphor lipids in the cell-wall.  

Because P cannot be converted into a soluble gas, P in the DNA / RNA molecule and in 

the ADP /ATP also protects these molecules against biochemical disintegration in the 

cell! For this reason P also plays an essential role. 

 

 

*3) DISCUSSION: 

The restriction of the biochemistry of living matter on the carbon chemistry (C, H, O, N, 

S  with P) with water, as the only suitable reaction medium, are in fact founded on purely 

physical pre-requisites, valid throughout the universe.  

It concerns the restriction on molecules which can always take on the different physical 

conditions of: a) a gas, b) an ion and c) a nopression. Only mono-molecules constructed 

from the elements C, H, O, N, and S meet this requirement.  

 

These three physical types of molecules can only be dissolved in water simultaneously. 

This makes water the absolute essential reaction medium for the completion of 

biochemical reactions.  

 

The three physical pre-requisites of gas, ion and nopression apply throughout the 

universe. For purely physical and energy reasons, the biochemistry of all living matter in 

the universe is exactly similar to that of the life forms on earth. 
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As the periodic table consists of only one biochemical system, all living matter in the 

universe can develop spontaneously on all planets in the universe which are comparable 

to earth (same size; gravity; 20 – 80 % covered with water and an atmosphere of between 

0,8 – 1,5 bar). There are only about 10 – 100 planets per galaxy, but billions of suitable 

planets in the whole universe! We are not alone! 

 

 

*4) CONCLUSION: 

 

1) The biochemistry of all living matter in the universe is founded on exactly the same 

objectives and principles as found in living matter on earth!  

 

2) The essence of this has been captured in The 6 Laws of Biochemistry: Documents B1 

and B2 www.uiterwijkwinkel.eu . 

 

3) The Periodic Table and the system of physical and chemical forces on atoms is 

universe wide, as is known on earth. These elements and forces, do not leave any room 

for the possibility of another biochemical option or alternative than that of the biological 

schemes of Biochemical Pathways by Gerhard Michal et.al or the Recon2 model. 
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