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Abstract

Humic substances are organic ubiquitous components arising in the process of chemical and microbiological
oxidation, generally called humification, the second largest process of the carbon cycle. The beneficial properties of
these various substances can be observed in many fields of life and health, whether it is the impact on the human
organism, as prophylactic as well as the therapeutic effects; animal physiology and welfare, which is widely used in
livestock farming; or the impact of humic substances on the environment and ecosystem in the context of renewal,
fertilization and detoxification. Since animal health, human health and environmental health are interconnected and
mutually influencing, this work brings insight into the excellence of the use of humic substances as a versatile
mediator contributing to the promotion of One Health.
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Humic Substances Formation

Plant & Animal

: Cellulous, lignin, and carbohydrates.
Residues

Soil organic matter is the fraction of the
Soil Organic Matter soil that consists of plant or animal tissue in

various stages of decomposition like
compost

Humus Humus is the stable fraction of soil that
Completely decomposed O.M absorbs and holds nutrients in a plant

Humic Substances are the dark colored
Humic Substances substances that remain after the natural
HuMIN biodegradation of biomatter and are
(insoluble Fraction) resistance fo further biodegradation.

Humic Acids Fulvic Acids Humic and Fulvic acids are
(Soluble in alkali) (soluble in acid) extracted from humic substances




HUMIC SUBSTANCES
Colour and Solubility

Fulvic Acids Humic Acids Humins
Light yellow to light brown Dark brown to grey black Black

Soluble in water Not soluble in water Not soluble in water
under all pH conditions under lower pH, but under all pH conditions
soluble at higher pH




POSTULATED RELATIONSHIPS BETWEEN DIFFERENT HUMIC SUBSTANCES

Humic substances (pigmented polymers)

Fulvic acid Humic acid Humin

Light Yellow Grey
Yellow Brown Black

Increase in intensity of colour

Increase in degree of polymerization

Increase in molecular weight 300,000

Increase in carbon content 62%

Decrease in oxygen content 30%

Decrease in exchange acidity 500

Decrease in degree of solubility
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Humic Acid Effects

Physically

Improve soil structure.
Increase soil aeration.
Reduces the risk of soil
erosion. increase water
holding capacity and
soil nutrient holding
capacity

Chemically

Change the fixation
properties of the soil.
Reducing soil toxicity.

Increase fertilization

efficiency. Main source of
nitrogen (N), phosphorus
(P), and potassium (K).

Biologically

Stimulates soil
microbiological actfivity.
Increase plant membrane
permeability, respiration,
photosynthesis, and cell
elongation. Produce
growth hormones.




POLYELECTROLYC
BEHAVIOR SURFACTANT SIGNIFICANT
PURIFYING AGENT
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Dietary supplements containing humic substances infended for humans

Content (mg) —
Application R Country of
Product Mame — Purpose (Based on Manufacturer Information) Producer .
HA FA  Hu Form Origin

Detox

i . Healps absorh minerals; destroys toedns: supports the immune system; improves and softens the skin, good The Matural -
Fulvic/Humic Foot ) powder i . _ AustraliaiCanada
- for blood circulation; for the care of tired muscles. Edge
Sozk

SESYENELGE
. Rich source of natural minerals; traces elements, fulvic, humic and amino acids used for minera The Matural .
FULWIC 7 _ #ustralia’Tanada HUM”Z‘_'QUM
supplementation that supports general health. Edge R B 7

) . . Supports gut health; strengthens immune function; boosts nutrient absorption; optimizes cellular function; Touchsione
Fulvic Minerals suspension ~ . k i _ k
mproves energy levels; supports brain health; fights fres radicals: suoports detoofication. Eszentials

Fulvie/Humic i -
. ) Morning Star
[inerals, Inner . . suspension Increases enengy: improvas vitality; mineral supplemant. E
At § xonGaNK
o Winerals
otality

) Absorption of toxins; anticarcinogenic effect; antioxidant activity; effect on iron deficiency, macro, micro and )
HUMAGC? Nativ @ ! = HUMAC Slovakiz
frace =lements supplamentation.

. . . . Allzrg

Humic Acid Immune system support: defends the body against toxins and foreign invadars and encourages a heslthy a ”h
a7 =l

fMembrane Actve MMUnNe response.

Group®™

HUMICIN Pure 7 Strengthens the immune system; reducas inflammation. Humicin® Hungary

Antioxidant effects; significantly strengthens the immune system; has antiviral effects, binds toxins; helps -
. . . . . YMATO
with hair loss; helps with obesity; helps with fatigue, helps with skin problems; increases enzyme activity; _
HUMINIQLIM 2 = . . . . ) PRODUC Hungary
ncreases permeability of cell walls; acts against anaemia, energizing effects; support regeneration after .

diseases; help with osteoporosis.

Antioxidant effects; significantly strengthens the immune system; has antiviral effects, binds toxins; helps HYMATO
T Lot LS

FRODUCT: Hungary
Kt

with hair loss; helps with obesity; helps with fatigue; helps with skin problems; increases enzyme activity;
HUMINIQUM Sirug P with ohesity =g - AN Rres yme ¢
nereasas permaability of cell walls, acts agsinst anaemia; energizing effects; support regeneration after

diseases and helps with osteoporosis.

Jarrow Shilajit
Fulvi d ‘Works with Co-Q10 in the mitochondria to support energy production in brain and muscle ues during Jarrow
ulvic ack

SXETCise. Formulas
complex

Mineral Blend . Supports a normal strong immune system; promotes digestive well-being; healthy cognitive function; restful \fital Earth UsA
. . . SUSpEnsion . . . . =1
Fulvie-Humic F sleep and 3ssists the bedy's normal ability to detoxfy tissues. Minerals

TMumijo 5i capsule Has 3 positve effect on the gastrointestinal tract immuna systam; bones; ferfility and brain. Matu Z=na Germany

Healps to sbsarb and use other nutrients such as microbiota’probiotics, phytonuinients, fatty acids and
Refinad Fulvic Acid powder minerals; powerful natural free radical scavenger and anticxidant; neuroprotectve; antimicrobial and anti- Mark Mature
nflammatory properties.

Trace Minerals . Helps support and maintain healthy functions in the body; including the following: digestion, pH balance, _
) L suspension i . } race Minerals
onic Fulvic Acid energy production, hydration, cellular integrity, enzyme activity, musecle endurance and stamina.

HA = Humic acids; FA = Fulvic acids; Hu = Humins; Values of HA, FA, Hu are expressed in; mg-mL~" (suspension and liquid form), mg-g~! {powder form) and mgicapsule (capsule
form).




Humic substances based products available on the market intended for administration to animals.

Product Mame ———————— i B o M= rer Information)
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Humic substances for use in agriculture, aquaculture, as fertilizers, soil enhancers and adsorbents

Humascl Liquid
Humic Acid
ract

For use in organic agriculiure and safe for all crops incuding vegetsbles, herbs, nuts, fruits, berries, omamentsls, trees and

shrubs.

Humasa

Content

[%]

Product Name

HA

Purpose (Based on Manufacturer Information)

Producer

Country
of Origin

powder

Sail senditioner; improves scil structure; increases ion exchange capacity of soil; fertilizer efficiency promoter; enhances
nutrients uptake and increases the content of humus in sail; prevents scil from contamination of heavy metallic ions as wel
sther harmful matiers; enhances solubility in hard water; plant growth stimulant; promoie root development and
stimulates seed germination; enhances nutrient uptake by combining nutrients and humic acids and keep i
on; enhances the resiience of crops (cold, drought. pest, disease and toppling resistance); increases yield and

= guality of plants; improves the effectiveness of pesticides.

Mark
Mature

Bio Fulvic Acid

powder

Enhances drought resistance of crops; increases activity of various enzymes and content of chlorophyll; regulates and

stimulates crops to grow. increase their quality and yield 10-15%; foliar fertilizer; flush fertilizer; chemical pesticide:

additives, has obvious synergism

Mark

Nature

Boost Fulvic

Foliar spray: low pH liquid fertilizer; micronutrient enhancer.

Sustain

Seed + Soi

powderflakes

Removes toxic metals and their ions from s; an adjunct in dizsolved 2 fiotation celis to assistin the remaval of
trace amounts of grease, oil, liguid organics and suspended matter; a coagulant aid to be used in conjunction with water-
soluble pofymeric flocculants for removal of soluble organics; fiuid loss additives in certain types of organic liquids o

nt seepage from |agoons or pit containment areas.

FULVAGRA'
Liquid 25

Increases the germination of seeds and supports root development; acts as natural complexing agent and increases
fertilizer use efficiency in the soil and promotes nutrient uptake by plants; stimulates vigorous root development; increases
the yield and improves plant quality; increases the cation exchange capacity in soil; stimulates enzymatic activity and

increases the plant’s own defences against abiotic stre: ctors: promot e collection and transport of micronutrients

contained in leaf fertilizers; acts as an antioxidant against free radicals and thus prevents cellular damage

powder

Powerful root simulant and increases root length and biomass; increases the guan hair) roots that al
neresses plant res

charactenstics of soil, increases aggregation o

nutrients and wats nce to hydric and drought stress; improves the physical, chemical and biologica
ncresses recovery of nutrients, in particular phosphorous; incresses

=0l weitability: increases root/'shoot growth: increases microbial activity in =oil: immedistes efficacy and greaster spead of

action comparad fe othar scil conditioners

Tradecorp

GHP DRY HP—

POWDER

powder

Improves soil structure; improves the quality of soil; aids nutrient uptake; enhanc e growth of soil organisms; improves

nutrient uptake by plants.

Global
Humic
Products
Ltd

Canada

Plants: increases white roots improves nutrient uptake and plant vigour, improves flowering; increases resistance to
disease: soil: befter uptzke of phosphorus and micro elements; increases the cation exchange capacity of soil. resulting in
ess waste of applied nuirients; fmproves soil structure which enables better aeration of zoil and increases soil water

holding capasity.

Tradecorp

GHP LIQUIDF
—LIQUIFIED

Improves nutrient uptake by leaves.

Global
Humic
Products
Ltd.

Improves fertilizer efficiency; promotes soil structure; reduces soil erosion; increases and secures yields and qualities;

ncreases biomass production: binds CO;2 in soil

Humin

Tech

HHUMIC-100 powderflakes

Improves the structure of soil: increase the buffering power of =oil: oplimizes nuirients sbsorption by plants: neutralizes
both acidic and alkaline soils, regulates the pH-value of soils, with the prominant n zlkzling and scidic sol; raducas
the toxins such as the ally aluminium and heavy metals; reduces high osmetic pressure within the root area; stimulates

plant growth, increase the yield and quality; simulates the membrane of seeds as well as the metabolic aciivities and
thereby increase the germination rate; increases the capacity of root to take up nutrients; enhances cell assimilation;
ncreases photosynthesis: reduces nitrate lesking into the groundwater and protect the underground water; increases the
tabilizes nitrogen and

mprove nitregen efficiency (ideal a5 an additive with ures); complexes phosphate to reduce lock-ups.

effectiveness of herbicide, pesticide and fungicide; immebiizes or reduce their harmful residue:

KHumic

HUMAC™ Agro

Binds toxic metals, PCBs, dioxins, pesticides, herbicides and other toxic compounds in the soil: reduces the content of
toxic substances in plant production F'th:“' supplies organic carbon
preparation retains up to 740 mL of water); improves soil structure: adjusts soil pH: reduces the need for mineral fertilize:

the soil: retains water in the soil (1 kg of

by up to 50%:; improves the use of mineral substances from the soil by up to 70%: supplies the soil with all naturally

ccurring macro, micro nuirients and trace elements; supports the growth and reproduction il bacteria and useful soi

microorganisi significantly increases the growth of the root system of plants, thereby increasing the yield of cultivated

plants and soil fertility.

Slovakia

LIQHUMUS®
Liguid 18

Immediately improves plant nuinent absorption and fertilizer efficiency of soils; increases the siress tolerance of plants
against drought, salt, cold and heat; stimulates vigorous root growth and yield formation; increases the buffering and cation
cfs 35 3 natural chelator for micronutrients in soils and increases their availability to plant

er holding

exchange capacity of soil
stimulates the formation of ferfile. microbizlly acfve sofs: improves the soil structure and increases

capacity: i the germination of seeds and development of free radicle

Germany

HUMAC
fare

powder

For use in bedding and manure; binds emission ga:
of toxic substances, microbial poisons, fungal toxins and other compounds poisonous to the organism (PCBs, dioxins,
especially damage to the

(ammonia, methane, hydrogen sulphide, carbon dioxide), residues

heavy metals, residues of pesticides, herbicides, etc.); protects housed animal
mucous membranes of the respiratory tract and conjunctivae; reduces hoof diseases; limits the hatching of fly larvae:

significantly reduces the humidity of the lits adjusts the pH of manure to acidic, or neutral (up to pH 7). when ammonia in

manure occurs mainly in the form of a stable ammonium ion (NH4+), while in an alkaline environment (pH above 7,
quickly changes to volatile ammonia; significantly enriches manure, poultry droppings, etc. 0 nutrients contained in humic
acids and nitrogen by absorption of ammonia; creates a high-quality, highly effective fertilizer with a natural stimulator of
soil fertility, thereby improving the economic effect for the farmer in both animal and plant production; suitable for large

farms: cattle, pigs, poultry, sheep, goats, rabbits, birds, small animals.

Slovakia

Prism Agqua
Humic—Fure
Crystal

powder

Extends the life of nano aquariums in particular, reduces stressful sit Nz caused by high stocking dens
high water temperatures; facilitates acclimatization: neufralizes organic poisons, unpleasant edours and the influence of
foreign harmones: natural annins and humic acids promote well-being and resistance; cantains affective ingredients for

nting infectious diseases.

Germany

ROKOHUMIN
Klasik

Increases the quality and intensity of plant respiration by better opening the stomata in the leaves; supports the immune
systam of plants: incrasses rasistance to strass (weather. drought, femparature, excass light ) he

photosynthesis; has a beneficial effect on the development of the root system: pn

fruits and vegetables: resiores and preserves the natural feriility of the scil: ecclogically friendly and ssfe for animals and

bees.

Slovakia

Sodium Humate powder

Removes toxic metals and their ions from s; an adjunct in dissolved air flofation cells to assistin the removal of
trace amounts of grease, oil. liquid organics and suspended matter; = coagulant aid o be used in conjunction with water-
soluble polymeric flocculants for removal of soluble organics; fluid loss additives in certain types of organic liquids

pravent seepage from |agoons or pit containment areas.

Turbo Root

Roots: Humic and Amine Acid mix increases the number, and weight. of fine white roots and improves nutrient and water
uptake by crops; increases the absorption of nutrients especially Ph
resistance of crops fo stress from rapid growth and adverse climate; soilpotting su
aggregation of =oil encouraging root growth; increases the cafion exchange capacity of soil which increaszes nutrient
holding capacity; increase the population

horus, Potassium and Zing; increases the

te improves the structure and

eneficial microbes in the soil, promating healthy soil.

Tradecorp

Spain







