
Supplementary material S1 
 

To compare the physicochemical properties, we analyzed blood metabolites (25,408 entries in HMDB 5.0) 

belonging to the kingdom of organic compounds. The metabolites in HMDB are divided into superclasses 

- the second level of substance classification according to HMDB Chemical Taxonomy. The metabolites 

which belong to the same superclass are considered structurally similar. Each superclass curve on the 

frequency distribution histogram is labeled with a specific color. The monitored parameter is marked on 

the x-axis, the number of metabolites N (or log 2N) with the corresponding properties - along the y-axis. 

 

1. Melting point 

The melting point is the temperature at which the substance changes its physical state from solid to 

liquid. Experimental data presented on the plot was available for 1315 HMDB entries. 
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    Organohalogen compounds     Organosulfur compounds

    Lignans, neolignans and related compounds     Organometallic compounds

    Organophosphorus compounds     Organic acids and derivatives

    Organic nitrogen compounds     Organic salts

    Alkaloids and derivatives     Organic 1,3-dipolar compounds

    Benzenoids     Hydrocarbons

    Hydrocarbon derivatives     Nucleosides, nucleotides, and analogues

    Organic Polymers     Organic oxygen compounds

    Phenylpropanoids and polyketides     Lipids and lipid-like molecules

    Organoheterocyclic compounds     Organic Polymers

    Homogeneous non-metal compounds     Hydrocarbon derivatives



 

2. Partition coefficient 

Partition coefficient (P) is the ratio of concentrations of a compound in a mixture of two immiscible solvents 

(e.g., octanol and water) at equilibrium. The partition coefficient measures how hydrophilic or hydrophobic 

a chemical substance is. The partition coefficient is calculated as the ratio of the concentration of the 

substance in octanol to concentration in water. So, hydrophobic substances have high octanol-water 

partition coefficients and hydrophilic substances have low octanol-water partition coefficients. To construct 

the frequency distribution histogram, logP predictions were used, performed for 19,258 metabolites by 

ChemAxon algorithms. 

 
  

0

2

4

6

8

10

12

14

16

-6 -4 -2 0 2 4 6 8 10 12

lo
g

 2
N

logP

    Organic oxygen compounds     Lignans, neolignans and related compounds

    Organic acids and derivatives     Phenylpropanoids and polyketides

    Organic nitrogen compounds     Organic Polymers

    Organosulfur compounds     Lipids and lipid-like molecules

    Hydrocarbon derivatives     Nucleosides, nucleotides, and analogues

    Organometallic compounds     Mixed metal/non-metal compounds

    Homogeneous non-metal compounds     Organic 1,3-dipolar compounds

    Organohalogen compounds     Organic salts

    Hydrocarbons     Homogeneous metal compounds

    Organophosphorus compounds     Benzenoids

    Organoheterocyclic compounds     Alkaloids and derivatives



3. Water solubility 

Water solubility is the ability of a substance to form a solution with water. 

 Experimental water solubility was estimated for 1,522 HMDB entries. 

 
 Theoretical water solubility was predicted for 5,198 HMDB entries by ALOGPS algorithms. 
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    Hydrocarbon derivatives     Organohalogen compounds
    Organic nitrogen compounds     Benzenoids
    Organoheterocyclic compounds     Organosulfur compounds
    Organic acids and derivatives     Organic oxygen compounds
    Lipids and lipid-like molecules     Nucleosides, nucleotides, and analogues
    Hydrocarbons     Alkaloids and derivatives
    Organophosphorus compounds     Organic 1,3-dipolar compounds
    Organic Polymers     Phenylpropanoids and polyketides
    Organic salts     Lignans, neolignans and related compounds
    Organometallic compounds     Homogeneous non-metal compounds
    Hydrocarbon derivatives     Lignans, neolignans and related compounds
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    Organohalogen compounds     Hydrocarbons

    Organic 1,3-dipolar compounds     Lignans, neolignans and related compounds

    Organometallic compounds     Organic nitrogen compounds

    Nucleosides, nucleotides, and analogues     Hydrocarbon derivatives

    Organic acids and derivatives     Organoheterocyclic compounds

    Organic oxygen compounds     Phenylpropanoids and polyketides

    Lipids and lipid-like molecules     Organic salts

    Alkaloids and derivatives     Organic Polymers

    Organophosphorus compounds     Organosulfur compounds

    Benzenoids



 

4. Polar surface area  

Polar surface area (PSA) is the surface sum over all polar atoms or molecules, primarily oxygen and 

nitrogen, also including their attached hydrogen atoms. PSA theoretical value calculated by ChemAxon is 

used in practice to estimate polarity. The frequency distribution histogram of PSA was constructed for 

19,262 metabolites. 
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    Organic oxygen compounds     Organic nitrogen compounds

    Organic salts     Lignans, neolignans and related compounds

    Lipids and lipid-like molecules     Organohalogen compounds

    Alkaloids and derivatives     Benzenoids

    Organophosphorus compounds     Hydrocarbon derivatives

    Nucleosides, nucleotides, and analogues     Phenylpropanoids and polyketides

    Organoheterocyclic compounds     Organosulfur compounds

    Organometallic compounds     Organic acids and derivatives

    Organic Polymers     Organic 1,3-dipolar compounds



5. Hydrogen acceptor count  

Hydrogen acceptor count is a theoretical value calculated by ChemAxon for 19,262 metaboltes, predicting 

the hydrogen bond acceptor properties of the atoms in the molecule. Hydrogen acceptor count is the sum 

of the acceptor atoms - an atom which always has lone electron pair(s) that is capable of establishing an H 

bond.  
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    Organic oxygen compounds     Organohalogen compounds

    Organic salts     Lipids and lipid-like molecules

    Lignans, neolignans and related compounds     Benzenoids

    Organic 1,3-dipolar compounds     Organic nitrogen compounds

    Organometallic compounds     Organic Polymers

    Hydrocarbons     Nucleosides, nucleotides, and analogues

    Organosulfur compounds     Hydrocarbon derivatives

    Phenylpropanoids and polyketides     Organophosphorus compounds

    Alkaloids and derivatives     Organoheterocyclic compounds

    Organic acids and derivatives



6. Number of rings  

Number of rings is a calculated value, performed by the Topological Analysis plugin of the ChemAxon 

interface for 19,261 metabolites, returning the sum of (hetero)aromatic and (hetero) aliphatic rings. 

 
 

 

0

1

2

3

4

5

6

7

8

9

10

0 5 10 15 20 25 30 35 40

lo
g

 2
N

Number of rings

    Nucleosides, nucleotides, and analogues     Organohalogen compounds

    Hydrocarbon derivatives     Hydrocarbons

    Organosulfur compounds     Organic nitrogen compounds

    Organic acids and derivatives     Alkaloids and derivatives

    Organic 1,3-dipolar compounds     Organic oxygen compounds

    Organic salts     Organometallic compounds

    Benzenoids     Lignans, neolignans and related compounds

    Organoheterocyclic compounds     Lipids and lipid-like molecules

    Organophosphorus compounds     Organic Polymers

    Phenylpropanoids and polyketides


