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Bacterial reduction compostion comprising fulvic acid

Abstract

PURPOSE: An antibacterial composition containing fulvic acid is provided to ensure antibacterial
effect in antibiotic resistant strain and to suppress cell wall or membrane synthesis.
CONSTITUTION: An antibacterial composition contains fulvic acid as an active ingredient. The fulvic
acid is isolated from natural humic substances. The natural humic substance is formed of an
erosion product of organic materials in soil and is detected in soil, water, deposit, charcoal, and peat.
The natural humic substances are separated to fulvic acid and humic acid by solubility difference in
acid. [Reference numerals] (AA) Immediately; (BB) 15 minutes later; (CC) 30 minutes later; (DD) One
hour later
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Description translated from Korean

Antibacterial compositions comprising fulvic acids as active ingredient {Bacterial Reduction Compostion Comprising Fulvic Acid}

The present invention relates to antimicrobial compositions containing, fulvic acids extracted More speci�cally, the natural humic substances (Natural Humic
substances) relates to the antimicrobial effect of fulvic acids extracted from natural humic substances (Natural Humic substances) as an active ingredient.

In 1928, when Fleming discovered penicillin, penicillin, the �rst hayeoteul had the ability to kill virtually all bacteria. But the emergence of resistant strains began to lift
from all over the world in 1960. It is about the abuse, the increase in the aging population and weak children to infectious diseases, AIDS and increase the immunity of
cancer patients and organ transplant, such as degradation of antibiotic resistant bacteria emergence and rapid spread has become a big problem. Currently they have an
important human pathogens, antibiotic resistance, and in some cases sometimes seems resistant in almost all about. Because of these antibiotic resistance remains the
diffusion of the active drug and antibiotics for a long time after use of the residual bacterial research on alternatives of antibiotics has been actively made.

With antibiotics substitute material it may include probiotics, antioxidants, acidifying agent, and enhancing the immunomodulatory substance, a functional natural
extracts. Probiotics may suppress the pathogenic bacteria to competitively inhibit the compounds produced by the bacteria and enhance the immune response of the
host, the host's enrichment of the digestive enzymes produced.

Antioxidants inhibit the causative agent of the in�ammation with a material to prevent auto-oxidation by the action of oxygen and relieve the tissue damage caused by
free radicals. Immunity reinforcement material by proliferating macrophages in the inoculated forwarding function and immune-related information and the proliferation
in spleen cells and antibody acts to enhance the host.

Of these natural materials are fewer side effects than synthetic materials when applied to the human body less toxic and stable advantage in vivo antimicrobial
development costs and last speed antibiotics development speed at which the new tolerance generation period is shortened by using the natural substances apjireuge
are able to solve problems that resistant bacteria occurs without drugs. These bene�ts recently been actively conducted research on the natural antibacterial substances.

As well as medicines as the interest in dairy products and cosmetics, and improve the living standards of recent consumer health, such as insecticides, fungicides
harmless excitement is in favor of natural preservatives in food to a surge in natural antibacterial materials research and development It was.

Natural humic substances (Natural Humic substances) is formed of a corrosion product of the organic matter in the soil, are usually found in the natural environment,
soil, water, sediment, coal, and peat. Natural humic material comprises a polymerizable phenolic substance capable of amorphous composite of the three-dimensional
structure with a dark color, chelating the metal and the inorganic material. Natural humic substances has an important role to connect the inorganic and organic
compounds in a natural setting. Absorption capacity of natural humic substances has become a peripheral chain includes an aromatic, a hydroxyl group, a carbonyl
group, a carboxyl group, an amine group, sulfhydryl group, etc. are is surmised that because the have a different nature and different structure. Natural humic substances
alkaline aqueous solution can be isolated as Fulvic acid (fulvic acids) and Humic acid (humic acids) by the solubility difference in acid. Fulvic acid (fulvic acids) but is
melted in acid Humic acid (humic acids), is insoluble in acid.

Claims (1) translated from Korean
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1. Antimicrobial composition comprising a fulvic acids as an active ingredient.
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Humic acid (humic acids) deliver crunchy caviar from rough the step of repeating the fermentation, an organic catalyst, a material conversion operation by the like for
many millions of years are the remains of the plant deposited microorganism or an enzyme, fungi or protozoa deposit multi-function, multi having an action of the
functional Livestock as a material. Improved productivity of the marine animals as well as to improve the growth of agricultural, horticultural plants, and furthermore is a
replacement for the superior chemical composition having an effective function widely far human health.

Fulvic acid (fulvic acids) is an acid of low molecular weight produced by the action of the bene�cial microorganisms as a part of the corrosive substances that
accumulate in the soil lot. High biological activity and has the ability to easily combine with the minerals and elements in the molecular structure. Fulvic acid is facilitated
by the toxic emissions in're penetrating the surface tension is lowered improve the digestive absorption by improving nutrient absorption and promotes blood circulation,
stable mind without burdening the heart, and less stress, cells. Also has the ability to break the protein component molecules, components of the carbohydrates of
pathogenic bacteria, viruses, toxins, chelate bond discharged from the body.

Pulbik acid is generally richer in water than the humic acids and has more groups containing oxygen. In addition, the molecular weight of humic acid than the smaller, the
higher total acidity and carboxyl value. Pulbik acids have the ability to decompose the pathogenic bacteria, viruses, protein constituent molecules, carbohydrate
components of the toxicant. Pulbik acids tend to reduce the number of bacteria and fungi in the development system of bacteria and fungi, humic acid gives a stimulus
to the mycelium of fungi colonization and the production path.

The acid of the present invention pulbik recent natural substance becomes a problem for antibiotic resistant bacteria in a serious alternative to antibiotics to ensure that
the key can be suppressed hospital microbes provides an antimicrobial composition comprising a fulvic acids as an active ingredient.

The present invention to an aspect there is provided an antimicrobial composition characterized in that it contains as fulvic acids as an active ingredient.

According to the invention the antimicrobial effect of fulvic acids was con�rmed was that a certain antibacterial effect of antibiotic resistant bacteria in the main. Pulbik
acid showed the same antibacterial effect against gram-negative and positive bacteria, which, not to inhibit the synthesis of cell wall and cell membrane pulbik acid was
determined to be by inhibiting the action of DNA polymerase inhibiting the growth of bacteria.

Figure 1: Sal high concentration of fulvic acids. typhimurium Antibacterial Activity test results for drawing.  
Figure 2: The low concentration of fulvic acids Sal. typhimurium Antibacterial Activity test results for drawing.  
Figure 3: a view of the antimicrobial activities of Gram-positive and negative bacteria on the fulvic acids.  
A: Gram-positive bacteria,  
B: Gram-positive antibiotics-resistant bacteria,  
C: Gram-negative bacteria,  
D: Gram-negative antibiotics-resistant bacteria  
4: Drawing of the inhibitory effect of fulvic acids on DNA polymerase in PCR.  
M: 100bp plus DNA ladder marker (Bioneer),  
mecA: methicillin-resistant gene

1. Materials and Methods

1 pulbik acid from natural humic substances Extraction and puri�cation of the humic

Extraction of fulvic acid (fulvic acids) and humic acid (humic acids) from natural humic substances was carried out according to the extraction method speci�ed in the
International Humic Substances Society (I natural humic substances) of the International Society. Extraction of hyumiksanwa fulvic acids are strongly basic (NaOH, pH
10), after treatment with strong acid (HCl, pH 1) pulbik cost to the dissolved precipitate humic acid and remove the fulvic acids, which separates from the acid adsorption
chromatography and the cation exchange resin chromatography and the extract puri�ed by dialysis. And the optimum extraction conditions pulbik mountains and humic
acids from the HNC is I natural humic substances, based on the method ion-pairing method (Fukushima et al., 2006) the application has established by, can be puri�ed
e�ciently separated into the respective fractions according to the physical properties of that after analyzing the pulbik mountain humic extracts using cation exchange
resin adsorption and chromatographic system it was published in the study.  

(2) Bacterial strains and culture (Bacterial culture and strains)

Representative pathogenic microbes of this experiment are Salmonella typhimurium to induce diarrhea and food poisoning. (Sal. Typhimurium) was disclosed in the
Gram-positive bacteria was used in the enrichment medium and selective medium is brain heart infusion (BHI) broth and XLD agar, MacConkey agar is Staphylococcus
aureus and Enterococcus fulvic acids was disclosed a ecium Staphylococcus aurues (SA) enrichment medium and selective medium in the BHI broth with 5% sheep blood
containing a blood agar, mannitol salt agar Enterococcus the (MSA) of Enrichment Broth Giro ecium of fulvic acids was used as a blood agar and BHI broth. A gram-
positive antibiotic resistant bacteria are methicillin-resistant SA Was disclose (MRSA) and vancomycin-resistant Enterococcus fulvic acids ecium (VRE). On the other
Gram-negative bacteria are the E. coli gram-negative antibiotic resistant bacteria are imipenem-resistant Acinetobacter baumannii A (IRA) were disclosed.  

(3) high concentration fulvic In acid (fulvic acids) Salmonella Antibacterial Activity of typhimurium

In BHI broth Salmonella the 24 hours incubation the cultures after 10⁴ fold dilution dilution typhimurium bacteria makes (10⁴ pieces / 100μL). The extracted Fulvic acid
powder with 10%, 1% concentration dissolved in saline. The bacteria dilution 10μL with Fulvic acid 990μL 99: is reacted at a ratio of 1: 1 and blotted using each of the
reaction solution 100μL dispensed after a glass rod on XLD medium immediately after, 15 minutes each time, after 30 minutes, and an hour later. In 35 ℃ 24 hours of
culture and the colony count.  

(4) at low concentrations fulvic acids Salmonella Hourly antimicrobial effect of typhimurium

In BHI broth Salmonella the 24 hours incubation the cultures after 10⁴ fold dilution dilution typhimurium bacteria makes (10⁴ pieces / 100μL). The extracted powder Fulvic
acid 1%, 0.1%, 0.01% concentration dissolved in saline. The bacteria dilution 10μL with Fulvic acid 990μL 99: is reacted at a ratio of 1: 1 One hour each period of time,
after 3 hours after 5 hours and after 10 hours, 100μL dispensed each reaction solution to XLD medium 24 hours after the glass rod the blots using. In 35 ℃ 24 hours of
culture and the colony count.  

(5) Genomic DNA extraction

And centrifuge in Tryptic soy broth (TSB) 4 ℃ 10 minutes strain culture solution after 24 hours incubation at 37 ℃ release the MRSA bacteria at 12,000 rpm in. After
removing the supernatant was added a 0.15% solution 300㎕ lysosome and vortex. The 1 hour incubation at 37 ℃ in S humic king incubater. After the addition of 10%
SDS 300㎕ by 15min at -70 ℃ and 65 ℃ repeated each 3 times each. phenol / chloroform / isoamyl alcohol (PCI, 25: 24: 1) and centrifuged for 15 minutes at 12,000rpm
and then added to 700㎕. The supernatant was transferred to a new tube and centrifuged for 10 minutes at 12,000rpm mix of PCI 700㎕. Be kept for 2 hours at after
taking the supernatant was added to 2 100% et humic nol of times volume of supernatant -20 ℃. After centrifugation at 12,000 rpm in 4 ℃ 30 bungan discarded and the
supernatant is stored at -20 until use ℃ dissolved in DW and dried in vacuo.  

NA in (6) PCR The inhibitory effect of fulvic acids of the polymerase

Fulvic acids of methicillin resistance gene mec A gene with the nucleotide sequence of GenBank a primer for the mec A gene in order to detect the Bio ToolKit 320 of
Primo DOP 3.4 to investigate the inhibitory effect on DNA polymerase (C humic ng Bioscience It was constructed using, Castro Valley, CA). The PCR reaction mixture was
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used for PCR Premix AccuPower (Bioneer Co. Ltd. Seoul, Korea), the sample DNA (25ng) 0.5μl, dilute the primer (10pM) in each 1μl of distilled water into the fulvic acids
to be 1, 0.1 and 0.01% the reaction solution was a total 20μl.

PCR reaction conditions were repeated 30 times in the course of from 94 ℃ 5 bungan initial reaction, 94 ℃ 30 seconds, 55 ℃ 30 seconds, 1 minute, 72 ℃, and �nally the
completion of the PCR reaction at 72 ℃ extending 7 minutes. The ampli�ed DNA sample was subjected to electrophoresis through a 1.5% agarose gel, and then
observing the ampli�cation patterns of the respective ampli�cation products to calculate the concentration of the ampli�ed band using the Kodak software inhibit DNA
ampli�cation for the DNA polymerase of fulvic acids the experiments were carried out.  

2. Results

(1) Fulvic and humic acid Extraction and puri�cation of the acid

Analysis of the extract puri�ed pulbik mountains and humic acids with natural humic substances law by HPLC Bar, humic acids were identi�ed under demonstrate a
pattern of hyumiksanwa match's published Sigma separate purely only humic acid extracted from HNC standard humic acid for the determination of humic acid a
fractionation by density calculating the peak value of a bar, it was possible to quantify the amount of extracted humic acid puri�cation. Also it showed a different pattern
and Dail pattern of humic acid from a material showing a two peak acids pulbik a puri�ed extract. In this study, after the freeze-dried hyumiksanwa puri�ed fulvic acids
extracted from HNC again dissolved at different concentrations to evaluate the antimicrobial activity, and the enrichment effect.  

(2) the high concentration fulvic In acid (fulvic acids) Salmonella Antibacterial Activity of typhimurium (Antibacterial effects of high concentration of fulvic acid to
Salmonella typhimurium)

From 1% fulvic acid Salmonella typhimurium is 54% decrease more to 2% lower than control over time did not show a signi�cant difference with control at 15 min reaction
in 22%, 30 minutes in the reaction of 38% reduction, for 1 h when immediately hayeoteul smear after reaction that the fulvic acid Salmonella show It has been shown to
be effective in inhibiting typhimurium. In 10% fulvic acid Salmonella typhimurium has showed a high reduction rate of 91% when immediately hayeoteul smear after the
reaction showed a high inhibitory effect to reduce 100% when hayeoteul smear 15 min, 30 min, after 1 h (Fig. 1).  

(3) low-density Fulvic In acid Salmonella Hourly antimicrobial effect of typhimurium

Fulvic acid and Salmonella When the typhimurium immediately hayeoteul smear after the reaction of 1%, 0.1%, 0.001% showed respectively 30% increase in the
concentration of, or for 1 h in the showed a reduction of about 80%, in the reaction for 3 hours to 1% Fulvic acid is 87% reduction in, 0.1% Fulvic acid is the reduction of
31%, 0.001% Fulvic acid showed a reduction of 38%. 51% at the time the reaction Fulvic acid is the reduction of 95%, 0.1%, 0.01% Fulvic acid showed a reduction of 68%.
1% Fulvic acid was reduced 100% in 10 hours of reaction, at 0.1%, 0.01% Fulvic acid showed a high reduction rate of 97% after 24 hours and 100% reduction in
concentration of all Salmonella It was to determine the inhibitory effect of c typhimurium (see Fig. 2).  

(4) Antibacterial Activity of Gram-positive and negative bacteria on the fulvic acids

Fulvic acids of the various concentrations of gram-positive and gram-negative bacteria and mixed by a positive bacteria after 10 hours of reaction was measured an
antibacterial effect bar, gram S. aureus to the antimicrobial effect exhibited a greater than 90% with only 0.01% of the concentration above 0.1% concentration, 100 It
exhibited a% of the antimicrobial effect. However, E. ecium fulvic acids was characterized by the 10% and 0.1% concentration to 20% In, and 1% fulvic acids concentration
In over 80% of anti-bacterial effect in a concentration of 0.01% fulvic acids.

Gram-positive bacteria of MRSA and VRE seems resistant to antibiotics it was also very similar to the pattern of antimicrobial MSSA and E. ecium fulvic acids. Eoteuna
indicate the fulvic acids of 0.01, more than 90% at 0.1 and 1% anti-bacterial effect in MRSA was lower sensitivity than MSSA. In the VRE it shows 18%, 23%, the
antimicrobial effect of 93% at different concentrations exhibited higher sensitivity rather than the antibiotic sensitivity of E. ecium fulvic acids.

The E. coli gram-negative bacteria is from 0.01% to 30% in pool biksan concentration, 0.1% 58% from the pool biksan, 1% of full biksan represented more than 90%
antimicrobial activity in proportion to the concentration of very showed an antimicrobial effect. Antibiotics-resistant A. In baumannii showed an antimicrobial effect
substantially greater than 90% with only 0.01% of fulvic acids in the 1% fulvic acids was con�rmed that 100% proliferation is inhibited. As viewed synthesize these results
pulbik acid is gram-positive, gram-negative bacteria, antibiotics were represents the same antibacterial effect on resistant strains exhibited a sensitivity is different
depending on the species, indicate antibiotic sensitivity bacteria and antibiotic-resistant bacteria, the same feeling to the fulvic acids was (see Fig. 3).  

In NA (5) PCR The inhibitory effect of fulvic acids of the polymerase

There is no signi�cant difference between fulvic acids antibacterial activity is Gram-positive bacteria and Gram-negative bacteria is considered not to inhibit the synthesis
of cell walls were examined for correlation with the polymerase relationship to see if that pulbik acid inhibition in DNA synthesis. Bar, the mecA gene by performing a PCR
fulvic acids in an amount of 0.01, 0.1 and a concentration of 1% of the DNA ampli�cation for taq polymerase and increase the concentration of fulvic acids was inhibited.
From 0.01% fulvic acids ampli�ed DNA was 30%, and 0.1% was reduced to 40% was not ampli�ed at all the fulvic acids concentration of 1%. It is believed that the acid
pulbik not to inhibit the synthesis of cell wall and cell membrane of inhibiting the action of DNA polymerase inhibiting the growth of bacteria (see Fig. 4).  

3. Discussion

Rapid spread of antibiotic resistant bacteria is becoming a big problem in any country. It is about the abuse, the increase in the aging population and weak children to
infectious diseases, AIDS and increase the immunity of cancer patients and organ transplant, such as lowering the problem is becoming more serious. Currently has the
important people are antibiotic-resistant pathogens, and in some cases that sometimes seems resistant in almost all about.

Increasingly antibiotic resistant bacteria is increasing research and development of antibiotics are actively made, but it is di�cult to treat pathogens and synthetic
materials are expensive and takes a long time is the development of antibiotic resistant bacteria rapid change. Also other synthetic materials can not ensure the stability
when used in the human body has a disadvantage there are many side effects.

Thus, this study was conducted an experiment using the non-harmful to the human body and the side effects are small natural products Fulvic acid (fulvic acids) and
Humic acid (humic acids). Fulvic acid is to separate material from the rough for many millions of years, the decomposition process is the remains of the plant deposited
sediments to equilibrate the biological properties, an organic electrolyte that natural energy.

Antibacterial Activity of Fulvic Acid in this study was con�rmed that the antimicrobial effect even in antibiotic resistant bacteria week was constant. Pulbik acid showed
the same antibacterial effect against gram-negative and positive bacteria, which, not to inhibit the synthesis of cell wall and cell membrane pulbik acid was determined to
be by inhibiting the action of DNA polymerase inhibiting the growth of bacteria.  
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