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Wine, the gift of the only plant with fruit in all colors of the rainbow, is, no doubt, the most general model of the Universe. It is not by chance that the adjective divine often goes with the beverage, truly indicating the origin of this unique elixir and its role in human civilization: God’s blood. 
According to Jean-François Gautier, Doctor of Law and the founder of the International Association of Lawyers for Grape and Wine Growing, the origin of the international word "wine" descends from the name of the liquid part, vena, of the sacramental beverage soma mentioned in the Vedas of ancient India (1). 

The histories of wine and mankind are inextricable and twined together by millions of apparent and indirect ties.  

Wine has initiated many important spheres of man’s activity and directions of the development of science and useful arts:  
	–
	Manufacture of vessels for wine → construction, manufacture of glassware and cooperage, manufacture of ceramics and cork, and ferroconcrete production

	

	–
	Exchange of wine → trade, transport

	

	–
	Wine consumption → philosophy   

	

	–
	Wine therapy by (enotherapy) → medicine 

	

	–
	Measuring capacity of wine casks → differential and integral calculus (higher mathematics) 

	

	–
	Research into causes of fermentation → microbiology

	

	–
	Studies of tartaric acid isomerism → theory of  structure of organic substances

	

	–
	Treatment of wine cellars and containers with sulfur dioxide → chemical weapon 

	

	–
	Research into the basic process of winemaking → …


In 1860s, the theory of structure of organic substances was developed by the Russian scientist A.M. Butlerov, and its further enhancement on the basis of new scientific achievements is still in progress. First of all, the theory has enabled systematization of the enormous material accumulated by chemistry, and a way to scientific prediction of new facts has been opened, which has considerably been promoted by the visualization of the structure of molecules of organic offered by Butlerov. Since then and onward, the atoms of molecules of organic substances can be regarded as parts of a toy construction set. D. I. Mendeleyev’s successful attempt to regularize and visualize the vast kingdom of chemical elements, which   has given clues about numerous secrets of Nature, dates back approximately to the same period of time.
Nevertheless, not any in the least suitable coordinates of a definite spatial location have so far been established for the molecules themselves which are much more numerous that the known atoms. Of course, certain sequences, for instance the homologous series of different groups of substances, biochemical transformation cycles and even the general pattern of the known metabolic pathways do exist, offering but a poor approximation to the complete picture of the organic world. 

To be stated is that the location enters as a crucial characteristic that works on a scale of the Universe. 

It is hard to imagine a pilot or a seafarer who does not use a map. Nevertheless, nothing of the kind is still available to researchers who concern themselves with the world of organic substances, and they have to be contented with thick handbooks and manuals stating the structures and properties of major substances whose spatial location, even with refer to each other, is unknown. Schoolchildren and students in the first turn, specialists engaged in various industries where all kind of organic substances are made use of or produced, and especially scientists who develop new substances and study their properties, all need a comprehensive and visualized picture of the organic world where one could easily find one’s bearing.     
With a view to choose a system of coordinates for the world of organic substances, it is quite logical to assume that one of the two imaginary axes, abscissa, should represent reduction or oxidation of carbon atoms in the molecules as this is known to be the crucial and strictly limited characteristic of any organic substance.  The latter feature will immediately enable each substance to be placed on a proper "shelf" of the Universe, totally preserving the sequence in which the properties of substances change as the latter change from being oxidized to being reduced. 
Oxidation-reduction reactions underlie all vital processes, and all organic substances have the property of oxidation (burning). Therefore, heat of combustion of a substance, which is a very representative characteristic, could be selected as ordinate of our "limitless" Map. Nevertheless, with the stated view in mind, that coordinate has many drawbacks, in the first turn, as it cannot be expressed integrally. 
Heat of combustion closely correlates with a more informative characteristic of substances: the number of the so-called available electrons  (AE), that is those which are accepted by free oxygen during oxidation of organic material to form СО2, Н2О and NH3 (2, 3).

AE is the simplest and sufficiently exact estimate of those used to assess reduction  in the evolutionary generalizing sequence: acceptance/withdraw of oxygen,  withdraw of hydrogen and acceptance of oxygen,  withdraw/acceptance of electrons,  reduction equivalent (RE), available electrons (AE), universal redoxon (RO) which unites the  "oxygen" and the "electron" approaches…
The number of available electrons per carbon atom is commonly referred to as the degree of reduction of carbon. According to this definition, maximum and  minimum levels of reduction of carbon, are 8 electrons per carbon atom for methane and 1 electron per carbon atom for oxalic acid, respectively,  4 electrons per carbon atom for all carbohydrates and 4.2 electrons per carbon atom for biomass (established on the basis of vast experimental material) (2).
In a system of coordinates with reduction of carbon as abscissa and the number of available electrons as ordinate, the tangent of the corner φ between a straight line from the origin and the x-axis corresponds to the number of carbon atoms in a molecule of any organic substance (!!!). Thus, using the general chemical formula, it is possible to immediately establish its location on the grid of "parallels and meridians" suggested) by the author (4) and to determine approximately its heat of combustion (Figure 1). 
The exact rectangular and the polar coordinates of the location of substances can be calculated using the formulas suggested by V.K.Yeroshin and I.G.Minkevich (2, 3) and the conventional method, respectively:

A. Rectangular coordinates: 
Abscissa (reduction of carbon) 

                X = 4 + H/C - 2O/C - 3N/C + 5P/C - 2S/C + 3Fe/C - Cl/C … = Y/C

Ordinate (availaible electrons) 

                                Y = 4C + H - 2O-3N +5P-2S +3Fe-Cl …

B. Polar coordinates:

Polar radius (the distance from the origin to the location of a molecule)

                                             ρ =
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The tangent of the polar corner (number of atoms of carbon) 

                                             tg φ = C

where C, H, O, N, P, S, Fe, Cl … designate the number of atoms of a corresponding element in a molecule of a substance. 
As it follows from Figure 1, the homologous series of the most known groups of organic substances form in our Map a specific peak whose base covers virtually all the oxidation-reduction scale. Carbon in methane has the maximum level of reduction and that of oxalic acid has the maximum level of oxidation. Saturated monobasic alcohols are noted for an absolute constant reduction of carbon, and the highest variation of that parameter is found in saturated monobasic acids, which is especially pronounced in the beginning of the homologous series. In this case, it is absolutely clear that reduction of the atoms of carbon in many fatty acids is higher than that of the first fatty aldehydes. For saturated substances with an identical number of carbon atoms, the number of available electrons and combustion heat are in direct proportion to reduction of carbon, and the range of reduction of carbon for such "isocarbon" molecules is in inverse proportion to the number of carbon atoms… 

The list of the obvious regularities arising from Figure 1 is far from being restricted to the above examples. Nevertheless, the major purpose of this work is to make our Map of the world of organic substances applicable in practice through the generalizing model of the Universe: wine.
The presence of tartaric acid in wine underlies one of its major differences from other alcoholic beverages.  The substance undergoes a certain degree of oxidation during production and storage. Oxidation proceeds first to dioxyfumaric acid and then even further, to diketosuccinic acids followed by double decarboxylation and bivariant reduction to glyoxalic acid.  The latter may undergo further oxidation to oxalic acid which, in turn, may become fully degradated to form carbon-dioxide gas and water as it takes place when wine dies. Chemical transformations difficult to perceive auditively or even with the aid of simplest structural formulas will become comprehensible and memorable if additionally visualized on our Map. The area of tartaric acid transformations is located near the origin where carbon of molecules of organic substances is in the most oxidized state and the latter have the lowest energy potential (Figure 2).   

The location of tartaric acid in the described system of coordinates fully coincides with that of oxalacetic acid which is closely associated with the former. The same holds true for malic acid and fumaric acid. For differentiation of substances represented by the same point in the plane, additional spatial coordinates should be established. The number of hydrogen atoms in a molecule of an organic substance may enter as a suitable one. A three-dimensional version of our Map is convenient, for example, to enhance visual perception of transformations that di- and carbonic acids undergo in the cellular mitochondria (Figure 3). 

The sequence of these reactions supplying yeast with energy in the presence of oxygen that has been established by H. Krebs  and W. Johnson begins with decarboxylation of pyroracemic acid, the initial substance giving rise to acetyl-coenzyme A.  The energy of the latter e (X=48; Y=81) enables synthesis of citric acid followed by its isomerization.  The isomer is oxidized to oxalosuccinic acid that is reduced to α-ketoglutaric acid, which process proceeds simultaneously with decarboxylation. Another decarboxylation leads to formation of high-energy guanosine triphosphate (GTP), and α-ketoglutaric acid is reduced to succinic acid. Succinic acid is oxidized to fumaric acid, and the latter is converted to malic acid, the degree of reduction of carbon remaining unchanged due to addition of water. At the final stage of the cycle, malic acid is oxidized to low-energy oxalacetic acid which is involved in synthesis of citric acid due to the energy of acetyl-coenzyme A… 

A graphic illustration of any transformations of organic substances with the use of the coordinates defining the location of molecules that are (and not!) involved in an interaction allows to consider a phenomenon in its relationships to the organic world. This picture becomes especially vivid provided it includes central links, such as pyroracemic acid which is formed during glycolysis and occupies the central place in metabolism. No wonder that the substance is located virtually in the oxidation-reduction center of our Map) (Х=42) surrounded by two essential amino acids, alanine and glycine, and acids found in wine (tartaric acid, oxalacetic acid, malic acid, succinic acid, lactic acid, acetic acid and dioxyfumaric acid), in the neighborhood with acetaldehyde through which it is reduced to ethyl alcohol in the absence of oxygen during fermentation (Figure 4).

By superimposing a visible "rainbow" spectrum on our Map, the picture of the most general model of the Universe, wine, becomes even more expressive and clear.  Substances of vital importance, such as carbohydrates, amino acids, vitamins (Figure 5, Table 2) and biomass (Х=52) are found to be located in its central green zone, in addition to pyroracemic acid, some other acids, glycerol and phenolics. 
It becomes evident why reduction (associated with the young age) manifests itself through a purple tint, since the grape crush starts to ferment, in young red wines, Dame Nature’s most general model embracing the whole spectrum of visible light (Photo 1), and through a greenish one in young whites while oxidation (associated with the old age) is reflected by brick-red and amber-yellow, respectively.  The changes in the color gamut presented in our Map apply even to seasons of the year: the prevalence of purple (color of buds) and dark-green  is typical of awakening, birth and renewal of spring; light green and yellow tints match with maturity of summer and yellow, orange and red enter as signs of autumn (oxidation, aging and dying). 

Let us consider benefits offered by our Map, or, to be more precise, The Map of the World of Organic Substances. Scientists will have at their disposal the mathematical apparatus of cartography to enhance search for correlations of the properties of substances taking account of the location of their molecules. Two- or three-dimensional visualization of classes of organic substances, the homologous series and biochemical cycles will be helpful for teaching and educational purposes, leading to a better understanding of the basic properties of substances and the sequence of their transformations. 
As soon as molecules of substances come to be associated with the spatial coordinates of their own, the mathematical apparatus can extensively be used for research into regularities still to be discovered. To this end, for example, it is possible to use the well-known formulas for calculating the distance d between the locations of two molecules (ρ1, φ1) and (ρ2, φ2) or the area of a triangle of which the  molecules (ρ1, φ1), (ρ2, φ2), (ρ3, φ3)are the vertices:

                d = 
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                S = ½ [ρ1ρ2sin (φ2-φ 1) + ρ2ρ3sin (φ3-φ 2) + ρ3ρ1sin (φ1-φ 3)]
Assignment of the spatial coordinates to the molecules of substances enables mathematical formulation and calculation of the homologous series and biochemical cycles. Treatment of organic chemistry and the related disciplines in terms of mathematics is a new step forward on the road of the advancement of science.
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ABSTRACT
of the paper by V. S. Razuvaev
"The Map of the World of Organic Substances: Wine "
The Author suggests an essentially new concept, assignment of the spatial coordinates to molecules of organic substances, on the basis of highly informative characteristics (reduction of carbon, the number of available electrons, the number of carbon atoms, the number of hydrogen atoms...). Calculating formulas for the spacial coordinates are provided, and application of the theory to the investigation of regularities for the homologous series of saturated substances and biochemical transformations taking place in winemaking is illustrated.
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