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(57) Abstract: The present invention relates to a composition comprising lyophilized Lactobacilli and a plant-based food, wherein
the composition is substantially free of animal products. The present invention also relates to methods of treating plant-based food
by administration of a Lactobacilli and a plant medium composition. Methods of using the Lactobacilli and plant-based food com-
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food composition to reduce E. coli or Salmonella contamination in an agricultural product are also provided.
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METHOD OF REDUCING E. COLI OR SALMONELLA
CONTAMINATION OF AGRICULTURAL PRODUCTS

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a composition comprising lyophilized Lactobacilli
and a plant-based food, wherein the composition is substantially free of animal products.
The present invention also relates to methods of treating plant-based food by
administration of a Lactobacilli and a plant medium composition. Methods of using the
Lactobacilli and plant-based food composition to treat E. coli or Salmonella infection in
an animal in need thereof and methods of using the Lactobacilli and plant-based food
composition to reduce E. coli or Salmonella contamination in an agricultural product are

also provided.

Background Art

[0002] Many individuals who are concerned with healthy living focus on eating raw
vegan foods. Raw foods are preferred because cooking the food changes the biochemical
characteristics of the nutrients in the food and vegan foods are desired because many of
these individuals prefer their food not to have any animal products or byproducts. A raw
vegan diet, when it is well-balanced, offers positive health benefits to the people who are
following it; however, there is a major problem with potential pathogens developing in
the food because there are no chemical preservatives present. Usually the manufacturers
of raw vegan food depend on refrigeration for food pathogenic bacteria containment;
however, low temperatures usually do not eliminate pathogens, rather it only keeps the
pathogenic bacteria dormant. Once the food is left at room temperature or it is consumed,
the temperature of the food rises creating a positive environment for pathogenic growth.
This may lead to food poisoning and other serious illnesses.

[0003] In 2006, it was estimated that 31 major pathogens acquired in the United States
caused 9.4 million episodes of foodborne illness, 55,961 hospitalizations, and 1,351
deaths. Scallan, E., et al., Emerging Infectious Diseases 17:7-15 (2011). Nontyphoidal

Salmonella accounted for an estimated 1 million episodes of foodborne illnesses, 19,336
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hospitalizations, and 378 deaths. And, Escherichia coli (E. coli) accounted for an
estimated 193,800 episodes of foodborne illness, 2,421 hospitalizations, and 20 deaths.

[0004] Bacteria from the Lactobacillus family is known to have an inhibitory effect on
food pathogens; however, most of these bacteria are grown on animal-based medium
(such as milk or meat-based medium) since their origin is usually from an animal or
human gut. Additionally, the vitality of these bacteria grown using animal-based medium
usually decreases significantly in a low temperature environment because their usual
environment is the body temperature of their host.

[0005] The present invention focuses on identifying specific strains of Lactobacillus
among the multiple possible strains based on their natural habitat characteristics. The
present invention also uses specific strains of Lactobacillus as pathogenic inhibitors for
vegan foods. Previously, several strains of Lactobacillus were used for their known
microbial application, namely yogurt production. In choosing a Lactobacillus strain to
use as a pathogenic inhibitor for vegan foods, three criteria are considered:

o Grow well in vegetable or fruit based vegan mediums in a laboratory
environment — as it has to be potent and effective in vegan foods.

o Survive refrigerated temperatures — as it has to survive the usual
refrigeration of vegan foods that is common to manufacturing and storage
practices.

o Have high inhibitory potency against E. coli and Salmonella when inserted
in contaminated vegan foods.

[0006] The bacteria kingdom consists of over 70,000 species and each carry very
different characteristics. Probiotics usually involve one of three genuses of bacteria:
Lactobacillus, Bifidobacteria, and Streptococcus. In each of these three genuses of
bacteria, there are multiple species.

[0007] For a bacterial strain to be considered useful in the present invention, the specific
bacterial strain should be of plant origin and show vitality in a plant-based environment
such as vegan food.

[0008] From the known population of good bacteria, Lactobacillus delbrueckii subsp.
bulgaricus was identified as a bacteria for use in the present invention. Lactobacillus

delbrueckii subsp. bulgaricus is found naturally on four different plants in Bulgaria:
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Cornus mas (Cornelian cherry), Galanthus nivalis (snowdrop), Calendula oficinalis
(common marigold), and Prunus spinosa (black thorn).

[0009] To be useful in the present invention, the specific bacterial strain should survive
cold temperatures. In some embodiments, the bacterial strain useful in the present
invention survive at a low temperature in its natural environment.

[0010] The strain Lactobacillus delbrueckii subsp. bulgaricus GLB 44 has been identified
as bio-identical to bacteria found on Galanthus nivalis (snowdrop) in a northern part of
Bulgaria in the mountainous region of Staro Selo. The natural habitat for Galanthus
nivalis is in a mountainous region and the strain is capable of surviving in freezing
temperatures because snowdrops grow in early spring and during their growth period, the
temperatures fall below freezing.

[0011] It is important to note that even though the bacterial strain GLB 44 is of a known
variety, it has only been shown to be useful in association with yogurt production in milk
environments and it has not heretofore been tested for its survival in different plant-based
mediums. Furthermore, it has neither been tested for its ability to survive in artificially
refrigerated environments nor has it been tested for its effects on E. coli or Salmonella.
The present invention provides the use of this bacterial strain in compositions comprising
Lactobacilli and a plant-based food wherein the composition is substantially free of

animal products and methods of using these compositions.

BRIEF SUMMARY OF THE INVENTION

[0012] In some embodiments, the present invention provides a composition comprising
lyophilized Lactobacilli and a plant-based food, wherein the composition is substantially
free of animal products, and wherein the Lactobacilli is Lactobacillus bulgaricus strain
GLB 44, deposited at the National Bank for Industrial Microorganisms and Cell Cultures,
Sofia, Bulgaria, under Accession Number 8814,

[0013] In some embodiments, the present invention provides a method of treating plant-
based food potentially contaminated with E. coli or Salmonella, comprising treating the
plant-based food with a composition comprising Lactobacilli and a plant medium,
wherein the Lactobacilli is Lactobacillus bulgaricus strain GLB 44, deposited at the
National Bank for Industrial Microorganisms and Cell Cultures, Sofia, Bulgaria, under

Accession Number 8814.
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[0014] In some embodiments, the present invention provides a method of treating E. coli
or Salmonella infection in an animal in need thercof comprising administering to the
animal a composition comprising lyophilized Lactobacilli and a plant-based food,
wherein the composition is substantially free of animal products, and wherein the
Lactobacilli is Lactobacillus bulgaricus strain GLB 44, deposited at the National Bank

for Industrial Microorganisms and Cell Cultures, Sofia, Bulgaria, under Accession

Number 8814.
[0015] In some embodiments, the plant-based food is a fruit juice or a vegetable juice.
[0016] In some embodiments, the plant-based food is a vegetable or fruit sprayed with the

Lactobacilli or is a vegetable or fruit washed in a solution that contains the Lactobacilli.

[0017] In some embodiments, the plant-based food is a vegetable or fruit and the
Lactobacilli is added during culturing.

[0018] In some embodiments, the present invention provides a method of reducing E. coli
or Salmonella contamination of an agricultural product, comprising combining with or
applying to the agricultural product a composition comprising lyophilized Lactobacilli,
wherein the composition is substantially free of animal products, and wherein the
Lactobacilli is Lactobacillus bulgaricus strain GLB 44.

[0019] In some embodiments, the agricultural product is a fruit juice or a vegetable juice.

[0020] In some embodiments, the agricultural product is a vegetable or fruit sprayed with
the Lactobacilli or is a vegetable or fruit washed with the Lactobacilli.

[0021] In some embodiments, the composition contains no animal products.

[0022] In some embodiments, the vegetable or fruit is sprayed with the composition

comprising Lactobacilli.

[0023] In some embodiments, the vegetable or fruit is washed in a solution that contains
the Lactobacilli.
[0024] In some embodiments, the composition comprising Lactobacilli is sprayed in the

form of a powder.

[0025] In some embodiments, the composition comprising Lactobacilli is sprayed in the
form of a solution or suspension.

[0026] In some embodiments, the plant medium is juice from an acai, an agave, an
almond, an aloe, an apple, an apricot, an arugula, an avocado, a beet, a bell pepper, a

blackberry, a blue green algae, a blueberry, a carrot, a cayenne, a celery, a chia, a cilantro,
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a clove, a coconut, a cucumber, a dandelion, a date, a fennel, a garlic, a ginger, a ginkgo,
a grapefruit, a guayusa, a hemp, a jalapeno pepper, a kale, a kiwi, a lemon, a lemon grass,
a lime, a maca, a mandarin, an onion, an orange, a parsley, a peach, a pear, a pineapple, a
raspberry, a spearmint, a spinach, a spirulina, a strawberry, a sweet potato, a tomato, a
turmeric root, a watermelon, or a wheatgrass or the plant medium is soya milk, rice milk,
almond milk, coffee, flax oil, herbal tea, or maple syrup.

[0027] In some embodiments, wherein after combining or applying the composition to
the agricultural product, no viable E. coli or Salmonella remains on the agricultural

product.

BRIEF DESCRIPTION OF THE FIGURES

[0028] The accompanying drawings, which are incorporated herein and form a part of the
specification, illustrate one or more embodiments of the present invention and, together
with the description, further serve to explain the principles of the invention and to enable
a person skilled in the pertinent art to make and use the invention. The following
drawings are given by way of illustration only, and thus are not intended to limit the
scope of the present invention.

[0029] FIGURE 1 is a graphical representation of the vitality of GLB 44 in different fruit
and vegetable mediums.

[0030] FIGURE 2 provides photographs of (A) a control sample with 1000 CFU of E.
coli plated in 50 mL of carrot juice without GLB 44; (B) a test sample with 1000 CFU of
E. coli plated in 50 mL of carrot juice with GLB 44; (C) a control sample with 1000
CFU of Salmonella typhimurium plated in 50 mL of carrot juice without GLB 44; and (D)
a test sample with 1000 CFU of Salmonella typhimurium plated in 50 mL of carrot juice
with GLB 44.

[0031] FIGURE 3 provides a microscopic image of the cell morphology of GLB 44. As
shown in the microscopic image, the cell morphology of GLB 44 occurs in short chains of

two or three straight rods that are attached together.
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DETAILED DESCRIPTION OF THE INVENTION

[0032] As used herein, the term "substantially free" means that the content is sufficiently
low that no appreciable danger to humans will result from contact with the compositions
at issue.

[0033] As used herein, animal or dairy products or byproducts mean any compound that
was produced in or by an animal cell, whether in a living organism or in vitro. Animal
products or byproducts include milk, eggs, fish, and crustacean shellfish.

[0034] As used herein, the singular terms "a" and "the" are synonymous and used
interchangeably with "one or more" and "at least one," unless the language and/or context
clearly indicates otherwise.

[0035] As used herein, the term "comprising” means including, made up of, and
composed of.

[0036] All numbers in this description indicating amounts, ratios of materials, physical
properties of materials, and/or use are to be understood as modified by the word "about,"
except as otherwise explicitly indicated.

[0037] The term "about" as used herein includes the recited number + 10%. Thus, "about
ten" means 9 to 11.

[0038] The term "plant-based food" as used herein refers to a material of plant origin that
contains essential body nutrients, such as carbohydrates, fats, proteins, vitamins, or
minerals, that is ingested and assimilated by an organism to produce energy, stimulate
growth, and maintain life. In some embodiments, the plant-based food is a fruit, a
vegetable, a grain, or a nut.

[0039] As used herein the term "agricultural product" refers to any agricultural
commodity or product, whether raw or processed, including any commodity or product
derived from livestock, that is marketed for human or livestock consumption. In some
embodiments, the agricultural product is a plant-based food, a fiber, a fuel, a flower, an
ornamental plant, or a nursery plant. In some embodiments, the agricultural product is a
plant-based food.

[0040] The term "package" as used herein refers to any type of container, box, carton,
bag, or bin that can be filled with plant-based foods. A package is designed to contain a
relatively large quantity of plant-based foods.
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[0041] The genus Lactobacillus contains over 180 species. In some embodiments, the
Lactobacilli are of the species L. acidophilus, L. brevis, L. buchneri, L. casei, L. curvatus,
L. delbrueckii, L. fermentum, L. helveticus, L. plantarum, L. reuteri, L. sakei, or L.
salivarius. In some embodiments, the Lactobacilli are from the species L. delbrueckii. In
some embodiments, the Lactobacilli is Lactobacilli delbrueckii bulgaris, Lactobacilli
delbrueckii lactis, Lactobacilli delbrueckii delbrueckii, or Lactobacilli delbrueckii
indicus. In some embodiments, the Lactobacilli is Lactobacilli delbrueckii bulgaris. In
some embodiments, the Lactobacilli is Lactobacillus delbrueckii bulgaricus strain GLB
44,

[0042] Lactobacillus delbrueckii subsp. bulgaricus GLB 44, was deposited with the
National Bank for Industrial Microorganisms and Cell Cultures in Sofia, Bulgaria on
April 17, 2014, under Accession Number NBIMCC No. 8814.

[0043] Different strains of Lactobacillus delbrueckii subsp. bulgaricus have different
morphologies — some are straight, some are curved, some a single cells, some are in
pairs or lines of three. The morphology of Lactobacillus delbrueckii subsp. bulgaricus
strain GLB 44 is shown in FIGURE 3. The cell morphology of Lactobacillus delbrueckii
subsp. bulgaricus strain GLB 44 is long with an average length of about 14 pm to about
16 um. Lactobacillus delbrueckii subsp. bulgaricus strain GLB 44 also commonly occurs
in short chains of two or three straight rods that are attached together.

[0044] The present invention is based on the finding that animal products are not required
as ingredients in media for the growth of Lactobacilli, and therefore, plant products can
replace the animal products that are typically employed in such media for the growth of
Lactobacilli. One commonly used growth medium for the production of Lactobacillus
bulgaricus is Lactobacillus bulgaricus agar base which contains casein enzymic
hydrolysate (a protein found in animal milk) and beef extract. Replacing the animal
components with vegetable-based products reduces the potential for contamination by
biological molecules such as proteins and viruses that exist in animals.

[0045] Additionally, a composition comprising Lactobaccilli grown in a plant medium
can be used to replace harsh chemicals used to treat food products prior to packaging.
For example, baby carrots are currently treated with a chlorine bath before packaging to

limit the risk of food-borne illnesses such as E. coli. Use of harsh chemicals can result in
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degradation of the nutritional value of the food products. Replacing the harsh chemicals
with a composition of the present invention can allow for retention of valuable nutrients.

[0046] In some embodiments, the Lactobacilli is grown in a plant medium. In some
embodiments, the plant medium comprises a vegetable, a fruit, a nut, or a grain. In some
embodiments, the plant medium comprises the juice of a vegetable, a fruit, a nut, or a
grain. In some embodiments, the plant medium comprises carrot juice or soya milk.

[0047] In some embodiments, the media for growth of Lactobacilli contains animal
products comprising no more than 10%, no more than 9%, no more than 8%, no more
than 7%, no more than 6%, no more than 5%, no more than 4%, no more than 3%, no
more than 2%, no more than 1%, no more than 0.9%, no more than 0.8%, no more than
0.7%, no more than 0.6%, no more than 0.5%, no more than 0.4%, no more than 0.3%, no
more than 0.2%, or no more than 0.1% of the total weight of the media. In some
embodiments, the growth media is substantially free of animal products. In some
embodiments, the growth media contains no animal products. In some embodiments, the
growth media contains no more than 10° live CFU/gram of animal products.

[0048] In some embodiments, the present invention provides a composition comprising
Lactobacilli and a plant-based food. In some embodiments, the present invention
provides a composition comprising Lactobacilli and a plant medium.

[0049] In some embodiments, the composition is a liquid, a solid, or a semi-solid. In
some embodiments, the composition is lyophilized prior to packaging. In some
embodiments, the composition is in the form of a solution, a suspension, an emulsion, a
powder, a granule, a tablet, a pellet, a multiparticulate, or a capsule. In some
embodiments, the composition is in the form of a powder. In some embodiments, the
composition is in the form of a solution or a suspension.

[0050] In some embodiments, the composition comprising Lactobacilli contains animal
products comprising no more than 10%, no more than 9%, no more than 8%, no more
than 7%, no more than 6%, no more than 5%, no more than 4%, no more than 3%, no
more than 2%, no more than 1%, no more than 0.9%, no more than 0.8%, no more than
0.7%, no more than 0.6%, no more than 0.5%, no more than 0.4%, no more than 0.3%, no
more than 0.2%, or no more than 0.1% of the total weight of the media. In some
embodiments, the composition comprising Lactobacilli is substantially free of animal

products. In some embodiments, the composition comprising Lactobacilli contains no
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animal products. In some embodiments, the compositions contains no more than 10” live
CFU/gram of animal products.

[0051] If the composition is a liquid, the concentration of Lactobacilli can be an estimate
of colony-forming units per milliliter (CFU/mL). In some embodiments, the
concentration of Lactobacilli in the composition is from 0.5 million to 1 billion CFU/mL,
0.5 million to 500 million CFU/mL, 0.5 million to 400 million CFU/mL, 0.5 million to
300 million CFU/mL, 0.5 million to 200 million CFU/mL, 0.5 million to 150 million
CFU/mL, 0.5 million to 125 million CFU/mL, 0.5 million to 100 million CFU/mL, 0.5
million to 75 million CFU/mL, 0.5 million to 50 million CFU/mL, 0.5 million to 10
million CFU/mL, 0.5 million to 5 million CFU/mL, 0.5 million to 1 million CFU/mL, 1
million to 1 billion CFU/mL, 1 million to 500 million CFU/mL, 1 million to 400 million
CFU/mL, 1 million to 300 million CFU/mL, 1 million to 200 million CFU/mL, 1 million
to 150 million CFU/mL, 1 million to 125 million CFU/mL, 1 million to 100 million
CFU/mL, 1 million to 75 million CFU/mL, 1 million to 50 million CFU/mL, 1 million to
10 million CFU/mL, 1 million to 5 million CFU/mL, 5 million to 1 billion CFU/mL, 5
million to 500 million CFU/mL, 5 million to 400 million CFU/mL, 5 million to 300
million CFU/mL, 5 million to 200 million CFU/mL, 5 million to 150 million CFU/mL, 5
million to 125 million CFU/mL, 5 million to 100 million CFU/mL, 5 million to 75
million CFU/mL, 5 million to 50 million CFU/mL, 5 million to 10 million CFU/mL, 10
million to 1 billion CFU/mL, 10 million to 500 million CFU/mL, 10 million to 400
million CFU/mL, 10 million to 300 million CFU/mL, 10 million to 200 million CFU/mL,
10 million to 150 million CFU/mL, 10 million to 125 million CFU/mL, 10 million to 100
million CFU/mL, 10 million to 75 million CFU/mL, 10 million to 50 million CFU/mL, 50
million to 1 billion CFU/mL, 50 million to 500 million CFU/mL, 50 million to 400
million CFU/mL, 50 million to 300 million CFU/mL, 50 million to 200 million CFU/mL,
50 million to 150 million CFU/mL, 50 million to 125 million CFU/mL, 50 million to 100
million CFU/mL, 50 million to 75 million CFU/mL, 100 million to 1 billion CFU/mL,
100 million to 500 million CFU/mL, 100 million to 400 million CFU/mL, 100 million to
300 million CFU/mL, 100 million to 200 million CFU/mL, 100 million to 150 million
CFU/mL, 100 million to 125 million CFU/mL, 125 million to 1 billion CFU/mL, 125
million to 500 million CFU/mL, 125 million to 400 million CFU/mL, 125 million to 300
million CFU/mL, 125 million to 200 million CFU/mL, 125 million to 150 million
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CFU/mL, 150 million to 1 billion CFU/mL, 150 million to 500 million CFU/mL, 150
million to 400 million CFU/mL, 150 million to 300 million CFU/mL, 150 million to 200
million CFU/mL, 200 million to 1 billion CFU/mL, 200 million to 500 million CFU/mL,
200 million to 400 million CFU/mL, 200 million to 300 million CFU/mL, 300 million to
1 billion CFU/mL, 300 million to 500 million CFU/mL, 300 million to 400 million
CFU/mL, 400 million to 1 billion CFU/mL, 400 million to 500 million CFU/mL, or 500
million to 1 billion CFU/mL.

[0052] If the composition is a solid, the concentration of Lactobacilli can be an estimate
of colony-forming units per gram (CFU/g). In some embodiments, the concentration of
Lactobacilli in the composition is from 0.5 million to 1 billion CFU/g, 0.5 million to 500
million CFU/g, 0.5 million to 400 million CFU/g, 0.5 million to 300 million CFU/g, 0.5
million to 200 million CFU/g, 0.5 million to 150 million CFU/g, 0.5 million to 125
million CFU/g, 0.5 million to 100 million CFU/g, 0.5 million to 75 million CFU/g, 0.5
million to 50 million CFU/g, 0.5 million to 10 million CFU/g, 0.5 million to 5 million
CFU/g, 0.5 million to 1 million CFU/g, 1 million to 1 billion CFU/g, 1 million to 500
million CFU/g, 1 million to 400 million CFU/g, 1 million to 300 million CFU/g, 1 million
to 200 million CFU/g, 1 million to 150 million CFU/g, 1 million to 125 million CFU/g, 1
million to 100 million CFU/g, 1 million to 75 million CFU/g, 1 million to 50 million
CFU/g, 1 million to 10 million CFU/g, 1 million to 5 million CFU/g, 5 million to 1 billion
CFU/g, 5 million to 500 million CFU/g, 5 million to 400 million CFU/g, 5 million to 300
million CFU/g, 5 million to 200 million CFU/g, 5 million to 150 million CFU/g, 5 million
to 125 million CFU/g, 5 million to 100 million CFU/g, 5 million to 75 million CFU/g, 5
million to 50 million CFU/g, 5 million to 10 million CFU/g, 10 million to 1 billion
CFU/g, 10 million to 500 million CFU/g, 10 million to 400 million CFU/g, 10 million to
300 million CFU/g, 10 million to 200 million CFU/g, 10 million to 150 million CFU/g,
10 million to 125 million CFU/g, 10 million to 100 million CFU/g, 10 million to 75
million CFU/g, 10 million to 50 million CFU/g, 50 million to 1 billion CFU/g, 50 million
to 500 million CFU/g, 50 million to 400 million CFU/g, 50 million to 300 million CFU/g,
50 million to 200 million CFU/g, 50 million to 150 million CFU/g, 50 million to 125
million CFU/g, 50 million to 100 million CFU/g, 50 million to 75 million CFU/g, 100
million to 1 billion CFU/g, 100 million to 500 million CFU/g, 100 million to 400 million
CFU/g, 100 million to 300 million CFU/g, 100 million to 200 million CFU/g, 100 million
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to 150 million CFU/g, 100 million to 125 million CFU/g, 125 million to 1 billion CFU/g,
125 million to 500 million CFU/g, 125 million to 400 million CFU/g, 125 million to 300
million CFU/g, 125 million to 200 million CFU/g, 125 million to 150 million CFU/g, 150
million to 1 billion CFU/g, 150 million to 500 million CFU/g, 150 million to 400 million
CFU/g, 150 million to 300 million CFU/g, 150 million to 200 million CFU/g, 200 million
to 1 billion CFU/g, 200 million to 500 million CFU/g, 200 million to 400 million CFU/g,
200 million to 300 million CFU/g, 300 million to 1 billion CFU/g, 300 million to 500
million CFU/g, 300 million to 400 million CFU/g, 400 million to 1 billion CFU/g, 400
million to 500 million CFU/g, or 500 million to 1 billion CFU/g.

[0053] In some embodiments, the composition is administered to a plant-based food. In
some embodiments, the composition is administered to an agricultural product. In some
embodiments, the composition is administered to an animal in need thereof. In some
embodiments, the composition is administered by low pressure spraying, high pressure
spraying, brushing, misting, vaporizing, volatilizing, fogging, fumigating, immersing,
injecting, vapor treating, pressure treating, drenching, drip irrigating, atomizing,
broadcasting, or foaming. In some embodiments, the composition is administered using
an emulsion, a solution, a concentrate, a cover, a vapor, a capsule, or a microcapsule. In
some embodiments, the composition is administered using a fogger, a sprayer, a diffusor,
a box, an envelope, a paper, a tunnel, a postharvest room, a container, a cooling room, or
a refrigerator. In some embodiments, the composition is administered by spraying. In
some embodiments, the composition is administered as a solution. In some embodiments,
the composition is administered as an suspension. In some embodiments, the
composition is administered as a powder.

[0054] In some embodiments, the composition is administered as a solution or a spray. In
some embodiments, the solution or the spray further comprises a solvent. In some
embodiments, the solvent is water.

[0055] In some embodiments, the composition is administered for 1 second to 14 days, 1
second to 7 days, 1 second to 1 day, 1 second to 16 hours, 1 second to 8 hours, 1 second
to 1 hour, 1 second to 30 minutes, 1 second to 10 minutes, 1 second to 1 minute, 1 second
to 30 seconds, 30 seconds to 14 days, 30 seconds to 7 days, 30 seconds to 1 day, 30
seconds to 16 hours, 30 seconds to 8 hours, 30 seconds to 1 hour, 30 seconds to 30

minutes, 30 seconds to 10 minutes, 30 seconds to 1 minute, 1 minute to 14 days, 1 minute
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to 7 days, 1 minute to 1 day, 1 minute to 16 hours, 1 minute to 8 hours, 1 minute to 1
hour, 1 minute to 30 minutes, 1 minute to 10 minutes, 10 minutes to 14 days, 10 minutes
to 7 days, 10 minutes to 1 day, 10 minutes to 16 hours, 10 minutes to 8 hours, 10 minutes
to 1 hour, 10 minutes to 30 minutes, 30 minutes to 14 days, 30 minutes to 7 days, 30
minutes to 1 day, 30 minutes to 16 hours, 30 minutes to 8 hours, 30 minutes to 1 hour, 1
hour to 14 days, 1 hour to 7 days, 1 hour to 1 day, 1 hour to 16 hours, 1 hour to 8 hours, 8
hours to 14 days, 8 hours to 7 days, 8 hours to 1 day, 8 hours to 16 hours, 16 hours to 14
days, 16 hours to 7 days, 16 hours to 1 day, 1 day to 7 days, 1 day to 14 days, or 7 days to
14 days.

[0056] In some embodiments, the composition comprises one or more plant-based foods.
In some embodiments, the composition is applied to one or more plant-based foods. In
some embodiments, the composition is applied to a package of plant-based foods. In
some embodiments, the plant-based food is a fruit, a vegetable, a grain, a nut, or
combinations thereof.

[0057] In some embodiments, the plant-based food is a fruit. In some embodiments, the
plant-based food is one or more fruits. In some embodiments, the plant-based food is a
package of fruit. In some embodiments, plant-based food is fruit juice.

[0058] In some embodiments, the plant medium comprises a fruit.

[0059] In some embodiments, the fruit is an apple, an apricot, an avocado, a banana, a
breadfruit, a bilberry, a blackberry, a blackcurrant, a blue green algae, a blueberry, a
boysenberry, a currant, a cherry, a cherimoya, a chili, a cloudberry, a coconut, a damson,
a date, a dragonfruit, a durian, an elderberry, a feijoa, a fig, a gooseberry, a grape, a
grapefruit, a guava, a huckleberry, a jackfruit, a jettamelon, a jambul, a jujube, a kiwi
fruit, a kumquat, a lemon, a lime, a loquat, a lychee, a mango, a melon, a canary melon, a
cantaloupe, a honeydew, a watermelon, a rock melon, a nectarine, a nut, an orange, a
clementine, a mandarine, a tangerine, a papaya, a peach, a pepper, a pear, a persimmon, a
tomatillo, a plum, a pineapple, a pomegranate, a pomelo, a mangosteen, a quince, a
raspberry, a rambutan, a redcurrant, a salal berry, a satsuma, a star fruit, a strawberry, a
tamarillo, a tomato, or an ugli fruit. In some embodiments, the plant-based food is an
orange or an apple. In some embodiments, the plant-based food is orange juice or apple

juice.
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[0060] In some embodiments, the plant-based food is a vegetable. In some embodiments,
the plant-based food is one or more vegetables. In some embodiments, the plant-based
food is a package of vegetables. In some embodiments, plant-based food is vegetable
juice.

[0061] In some embodiments, the plant medium comprises a vegetable. In some
embodiments, the plant medium comprises vegetable juice. In some embodiments, the

plant medium is soya milk or carrot juice.

[0062] In some embodiments, the juice is pasteurized, fresh, or Healthcare Professional
Profile (HPP) tested.
[0063] In some embodiments, the juice does not contain significant traces of chlorine,

pesticides, or other chemical bacterial inhibitors.

[0064] In some embodiments, the temperature of the juice is above 32 °F (0 °C) when the
Lactobacilli is added to the juice. In some embodiments, the temperature of the juice is
below 113 °F (45 °C) when the Lactobacilli is added to the juice. In the some
embodiments, the temperature of the juice is between 32 °F (0 °C) and 113 °F (45 °C)
when the Lactobacilli is added to the juice.

[0065] In some embodiments, the acidity of the juice is between a pH of 3.5 to 4.0. In
some embodiments, the acidity of juice is at a pH less than 8.0.

[0066] In some embodiments, the vegetable is an artichoke, an arugula, an asparagus, an
eggplant (aubergine), an avocado, an amaranth, an alfalfa sprout, an azuki bean, a bean
sprout, a black bean, a black-eyed pea, a borlotti bean, a chickpea, a green bean, a kidney
bean, a lentil, a lima bean, a mung bean, a navy bean, a pinto bean, a runner bean, a
soybean, a pea, a bok choy, a breadfruit, a broccoflower, a broccoli, a brussel sprout, a
cabbage, a calabrese, a carrot, a cauliflower, a celery, a chard, a collard green, a corn, an
endive, a fiddlehead, a frisee, an anise, a basil, a coriander, a chamomile, a dill, a fennel, a
lavender, a lemon grass, a marjoram, an oregano, a parsley, a rosemary, a sage, a thyme, a
kale, a kohlrabi, a lettuce, a mushroom, a mustard green, a nettle, a spinach, an okra, a
chive, a garlic, a leek, an onion, a shallot, a scallion, a bell pepper, a green pepper, a chili
pepper, a jalapeno pepper, a habanero pepper, a paprika pepper, a tabasco pepper, a
cayenne pepper, a radicchio, a rhubarb, a beetroot, a celeriac, a daikon, a ginger, a
parsnip, a rutabaga, a turnip, a radish, a horseradish, a salsify, a skirret, an artichoke, a

topinambur, an acorn squash, a butternut squash, a banana squash, a zucchini, a
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cucumber, a delicata, a gem squash, a hubbard squash, a pumpkin, a spaghetti squash, a
tat soi, a jicama, a Jerusalem artichoke, a potato, a sweet potato, a taro, a yam, a water
chestnut, or a watercress. In some embodiments, the vegetable is a carrot, a kale, a beet,
or a cucumber. In some embodiments, the vegetable is carrot juice, kale juice, beet juice,
or cucumber juice.

[0067] In some embodiments, the plant-based food is a grain. In some embodiments, the
plant-based food is one or more grains. In some embodiments, the plant-based food is a
package of grain.

[0068] In some embodiments, the plant medium comprises a grain.

[0069] In some embodiments, the grain is amaranth, barley, hulled barley, Scotch barley,
pearl barley, barley flakes, barley grits, buckwheat, buckwheat groats, roasted buckwheat,
buckwheat grits, corn, hominy, popcorn, millet, oats, oat groats, rolled oats, steel cut oats,
quick cooking oats, instant oats, oat bran, quinoa, rice, rye, rye berries, cracked rye, rye
flakes, sorghum, spelt, spelt berries, spelt flakes, teff, triticale, triticale berries, triticale
flakes, wheat, wheat berries, bulgur wheat, cracked wheat, farina, semolina, wheat bran,
wheat flakes, or wild rice.

[0070] In some embodiments, the plant-based food is a nut. In some embodiments, the
plant-based food is one or more nuts. In some embodiments, the plant-based food is a
package of nuts.

[0071] In some embodiments, the plant medium comprises a nut.

[0072] In some embodiments, the nut is an acorn, an almond, a Brazil nut, a candlenut, a
cashew, a chestnut, a coconut, a hazelnut, a filbert, a kola nut, a macadamia nut, a peanut,
a pecan, a pili nut, a pine nut, a pistachio nut, a soynut, a walnut, a black walnut, a
butternut, or a heartnut.

[0073] In some embodiments, the plant-based food is an acai, an agave, an almond, an
aloe, an apple, an apricot, an arugula, an avocado, a beet, a bell pepper, a blackberry, a
blue green algae, a blueberry, a carrot, a cayenne, a celery, a chia, a chlorophyll, a
cilantro, a clove, a coconut, a coffee, a cucumber, a dandelion, a date, a fennel, a flax oil,
a garlic, a ginger, a ginkgo, a grapefruit, a guayusa, a hemp, a hempseed, a hibiscus tea, a
jalapeno pepper, a kale, a kiwi, a lemon, a lemon grass, a lime, a maca, a mandarin, a
maple syrup, an onion, an orange, a parsley, a peach, a pear, a pineapple, a raspberry, a

spearmint, a spinach, a spirulina, a strawberry, a sweet potato, a tahini, a tomato, a
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turmeric root, a watermelon, or a wheatgrass. In some embodiments, the plant-based
food is juice from an acai, an agave, an almond, an aloe, an apple, an apricot, an arugula,
an avocado, a beet, a bell pepper, a blackberry, a blue green algae, a blueberry, a carrot, a
cayenne, a celery, a chia, a cilantro, a clove, a coconut, a cucumber, a dandelion, a date, a
fennel, a garlic, a ginger, a ginkgo, a grapefruit, a guayusa, a hemp, a jalapeno pepper, a
kale, a kiwi, a lemon, a lemon grass, a lime, a maca, a mandarin, an onion, an orange, a
parsley, a peach, a pear, a pineapple, a raspberry, a spearmint, a spinach, a spirulina, a
strawberry, a sweet potato, a tomato, a turmeric root, a watermelon, or a wheatgrass or the
plant medium is soya milk, rice milk, almond milk, coffee, flax oil, herbal tea, or maple
syrup

[0074] In some embodiments, the present invention provides a method of treating a
pathogenic infection in an animal in need thercof comprising administering to the animal
a composition comprising lyophilized Lactobacilli and a plant-based food. In some
embodiments, the Lactobacilli is Lactobacilli bulgaricus. In some embodiments, the

Lactobacilli is Lactobacilli bulgaricus strain GLB 44.

[0075] In some embodiments, the composition contains no animal products.
[0076] In some embodiments, the plant-based food is a fruit juice or a vegetable juice.
[0077] In some embodiments, the plant-based food is a vegetable or fruit sprayed with the

Lactobacilli, is a vegetable or fruit wherein the Lactobacilli is added during culturing, or

is a vegetable or fruit washed in a solution that contains the Lactobacilli.

[0078] In some embodiments, the vegetable or fruit is sprayed with the Lactobacilli.

[0079] In some embodiments, the vegetable or fruit is washed in a solution that contains
the Lactobacilli.

[0080] In some embodiments, the Lactobacilli is sprayed in the form of a powder.

[0081] In some embodiments, the Lactobacilli is sprayed in the form of a solution or
suspension.

[0082] In some embodiments, the plant medium is carrot juice or soya milk.

[0083] As used herein, the term "animal" includes all members of the animal kingdom

including humans. In some embodiments, the animal is a mammal. In some
embodiments, the animal is a human.
[0084] As used herein, "treatment" is an approach for obtaining beneficial results,

including clinical results. Beneficial or desired results can include, but are not limited to,
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alleviation or amelioration of one or more symptoms of the condition, diminishment of
the extent of the condition, or stabilization of the state of the condition.

[0085] In some embodiments, the pathogen is a Salmonella Enterica serotype. In some
embodiments, the pathogen is Salmonella typhimurium, Salmonella enteritidis,
Salmonella newport, Salmonella hadar, Salmonella oranienburg, Salmonella javiana,
Salmonella saintpaul, Salmonella muenchen, Salmonella agona, Salmonella [
monophasic, Salmonella montevideo, or Salmonella paratyphi. In some embodiments,
the pathogen is Salmonella typhimurium. In some embodiments, the pathogen is
Salmonella enteritidis.

[0086] In some embodiments, the pathogen is Bacillus cereus, Campylobacter jejuni,
Clostridium botulinum, Clostridium perfringens, Cryptosporidium parvum, Escherichia
coli, Giardia lamblia, Hepatitis A, Listeria monocytogenes, Norwalk virus,
Staphylococcus, Shingella, Toxoplasma gondii, Vibrio, or Yersiniosis. In some
embodiments, the pathogen is Escherichia coli.

[0087] Under the juice labeling regulations established in the United States by the Food
and Drug Administration, juice and juice products that have not been specifically
processed to attain a 5-log reduction in the pertinent pathogen must bear a warning label.
The warning label informs customers of the hazard posed by consumption of untreated
juices to allow them to make informed decisions on whether to purchase and consume
such products.

[0088] "Log reduction" stands for a 10-fold or one decimal or 90% reduction in numbers
of recoverable bacteria in a test food. Thus, a 1-log reduction would reduce the number

of bacteria 90% — 100 bacteria would be reduced to 10 or 10 reduced to 1.

[0089] I-log reduction: number of CFU/mL is 10 times smaller (90%) — i.e., reduction
on a test area from 1,000,000 CFU/mL to 100,000 CFU/mL;

[0090] 2-log reduction: number of CFU/mL is 100 times smaller (99%) — i.¢., reduction
on a test area from 1,000,000 CFU/mL to 10,000 CFU/mL;

[0091] 3-log reduction: number of CFU/mL is 1,000 times smaller (99.9%) — i.e.,
reduction on a test arca from 1,000,000 CFU/mL to 1,000 CFU/mL;

[0092] 4-log reduction: number of CFU/mL is 10,000 times smaller (99.99%) — i.e.,

reduction on a test area from 1,000,000 CFU/mL to 100 CFU/mL;
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[0093] 5-log reduction: number of CFU/mL is 100,000 times smaller (99.999%) — i.e.,
reduction on a test arca from 1,000,000 CFU/mL to 10 CFU/mL;
[0094] 6-log reduction: number of CFU/mL is 1,000,000 time smaller (99.9999%) —

i.e., reduction on a test area from 1,000,000 CFU/mL to 1 CFU/mL.

[0095] In some embodiments, the method of treatment of the present invention provides a
5-log reduction in the number of pathogens in the composition after treatment compared
to the number of pathogens before treatment. In some embodiments, the method of
treatment of the present invention provides a 5-log reduction in the number of
Escherichia coli, Salmonella typhimurium, or Listeria monocytogenes in the composition
after treatment compared to the number of pathogens before treatment.

[0096] In some embodiments, the composition is administered in the form of a solution, a
suspension, an emulsion, a powder, a granule, a tablet, a pellet, a multi-particulate, or a
capsule. In some embodiments, the composition is in administered in the form of a
solution which is sprayed onto a vegetable, fruit, nut, or grain. In some embodiments, the
composition is administered in the form of a powder which is dusted onto a vegetable,
fruit, nut, or grain. In some embodiments, the composition is administered in the form of
a solution or suspension.

[0097] In some embodiments, the plant-based food resists disease by pathogenic infection
after application for at least 1 day, at least 2 days, at least 3 days, at least 4 days, at least 5
days, at least 6 days, at least 7 days, at least 8 days, at least 9 days, at least 10 days, at
least 11 days, at least 12 days, at least 13 days, at least 14 days, at least 15 days, at least
16 days, at least 17 days, at least 18 days, at least 19 days, at least 20 days, at least 21
days, at least 22 days, at least 23 days, at least 24 days, at least 25 days, at least 26 days,
at least 27 days, at least 28 days, at least 29 days, at least 30 days, at least 31 days, at least
two months, at least three months, at lecast four months, at least five months, at least six
months, at least seven months, at least eight months, at least nine months, at least ten
months, at least eleven months, or at least one year.

[0098] In some embodiments, after combining or applying the composition to the
agricultural product, no viable E. coli or Salmonella remains on the agricultural product.

[0099] In some embodiments, the plant package is a bag, a crate, a hamper, a basket, a
carton, a bulk bin, a palletized container, a flat, a fiberboard container, a mesh bag, a

plastic bag, a paper bag, a rigid plastic container, a plastic tray, or a clamshell.
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[0100] In some embodiments, the plant package contains one or more plants. In some
embodiments, the number of plants in the plant package is at least 1, at least 2, at least 5,
at least 8, at least 10, at least 25, at least 50, at least 75, at least 100, at lcast 125, at least
150, at least 175, at least 200, at lecast 225, at least 250, at least 275, at least 300, at lcast
400, at least 500, at least 600, at least 700, at least 800, at least 900, or at least 1000.

[0101] In some embodiments, the plant or plant package is stored, after application of the
composition, at a temperature less than 1 °C, less than 2 °C, less than 3 °C, less than 4 °C,
less than 5 °C, less than 6 °C, less than 7 °C, less than 8 °C, less than 9 °C, less than 10
°C, less than 11 °C, less than 12 °C, less than 13 °C, less than 14 °C, less than 15 °C, less
than 16 °C, less than 17 °C, less than 18 °C, less than 19 °C, less than 20 °C, less than 21
°C, less than 22 °C, less than 23 °C, less than 24 °C, less than 25 °C, or less than 26 °C.

[0102] In some embodiments, the plant or plant package is stored, after application of the
composition, for at least 1 day, at least 2 days, at least 3 days, at least 4 days, at least 5
days, at least 6 days, at least 7 days, at least 8 days, at least 9 days, at least 10 days, at
least 11 days, at least 12 days, at least 13 days, at least 14 days, at least 15 days, at least
16 days, at least 17 days, at least 18 days, at least 19 days, at least 20 days, at least 21
days, at least 22 days, at least 23 days, at least 24 days, at least 25 days, at least 26 days,
at least 27 days, at least 28 days, at least 29 days, at least 30 days, at least 31 days, at least
two months, at least three months, at lecast four months, at least five months, at least six
months, at least seven months, at least eight months, at least nine months, at least ten
months, at least eleven months, or at least one year.

[0103] In some embodiments, the plant or plant package is stored in a refrigerated
environment at a temperature of between 35 °F and 50° F, between 35 °F and 45°F,
between 35 °F and 40 °F, between 40 °F and 50 °F, between 40 °F and 45 °F, or between
45 °F and 50 °F. In some embodiments, the plant-based food is stored in a refrigerated
environment with a temperature of between 35 °F and 45 °F.

[0104] The following examples are illustrative and non-limiting, of the products and
methods described herein. Suitable modifications and adaptations of the variety of
conditions, formulations, and other parameters normally encountered in the field and
which are obvious to those skilled in the art in view of this disclosure are within the spirit

and scope of the invention.
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EXAMPLES

EXAMPLE 1
Determination of Survival of GLB 44 in Vegetable and Fruit Foods

Sample Solution Preparation

[0105] 1 gram of Lactobacillus delbrueckii subsp. bulgaricus (GLB 44) with a
concentration 1 x 10° colony-forming units per gram (CFU/g) is inserted into 1 liter of
cach of the following 7 fruit and vegetable juices: orange juice, apple juice, carrot juice,
beet juice, kale juice, pineapple juice, and cucumber juice.

[0106] GLB 44 inserted juice samples are placed in a refrigerated environment at 40 °F.
10 mL samples are collected from each of the juices at 24 hours and 48 hours after the

juices were placed in the refrigerated environment.

Control Solution Preparation

[0107] 1 gram of GLB 44 with a concentration 1 x 10° CFU/g is inserted into 1 liter of

sterile milk.

Growth Medium Solution Preparation

[0108] 10 mL samples from all seven of the juice solutions and the control solution are
added to individual 100 mL milk mediums that are stabilized at pH of 6.3 with a

temperature of 98.6° F.

Measuring the Vitality of GLB 44 via pH measurements

[0109] The pH of each of the growth medium solutions is measured at 0 hours, 12 hours,
15 hours, and 16 hours after the juice sample and the control sample was inserted into the
milk mediums. The faster the pH of the growth solutions falls, the more vital is the GLB
44 to that solution.

Results

[0110] The results of the pH measurements of the growth medium solutions containing
juice samples and the control sample are shown in Table 1. As shown in Table 1, GLB
44 survived very well in vegan mediums of fruit and vegetable juices that had been

refrigerated for 24 hours and 48 hours. And, GLB 44 showed a higher activity than the
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control sample, which was not exposed to refrigerated temperatures, in the following
refrigerated juices: cucumber, beet, carrot, and kale. In the apple and orange juice
samples, GLB 44 also showed good vitality but slightly less than the control sample.
Therefore, GLB 44 was well tolerated in vegan environments and withstood refrigerated
temperatures. This corresponds to the bulgaricus strain which is mainly derived from the
leaves of a snowdrop flower, and this strain has shown to be suitable for insertion in

vegan foods that are stored in a refrigerated temperature.

TABLE 1.

Sample pH
0h 12 h 15 h 16 h
Control GLB 44 6.30 4.36 4.24 4.13
Orange (24 hours) 6.30 5.74 4.90 4.68
Orange (48 hours) 6.30 5.95 5.12 4.80
Apple (24 hours) 6.30 5.09 4.56 4.44
Apple (48 hours) 6.30 5.15 4.62 4.54
Carrot (24 hours) 6.30 4.24 4.13 4.06
Carrot (48 hours) 6.30 4.25 4.12 4.10
Kale (24 hours) 6.30 4.20 4.10 4.05
Kale (48 hours) 6.30 4.21 4.12 4.06
Beet (24 hours) 6.30 4.30 4.19 4.12
Beet (48 hours) 6.30 4.37 4.25 4.22
Cucumber (24 hours) 6.30 4.27 4.16 4.09
Cucumber (48 hours) 6.30 4.28 4.15 4.13

EXAMPLE 2

Pathogen Inhibitory Effect of GLB 44 against E. coli and Salmonella

Test Goal

[0111] This example was designed to determine whether Lactobacillus delbrueckii subsp.
bulgaricus (GLB 44) inhibits the presence of pathogens and prevents food poisoning in
healthy people who have consumed vegetable and fruit juice containing GLB 44 together
with Escherichia coli (E. coli) or Salmonella Enterica Serotype typhimurium (8.

typhimurium).

Test Materials

[0112] Lyophilized Lactobacillus delbrueckii subsp. bulgaricus GLB 44 powder
(concentration = 1 x 10° CFU/g);
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[0113] 2000 mL of organic carrot juice; and
[0114] Nutrient Agar powder (CM0003, Oxoid Limited, Basingstoke, Dartford).
Bacterial Culture Preparation
[0115] Prepare and let sit overnight a culture of E. coli and S. typhimurium at 98.6 °F (37

°C) in Brain Hart Infusion or Nutrient Broth. The observed count of live bacteria in the
culture is approximately 0.6 to 0.8 x 10° CFU/mL.

[0116] Performed 10 fold dilutions in saline from 10 to 10 (for example, 0.5 mL of the
culture in 4.5 mL of saline) using a separate tip for each dilution.

[0117] Plate 100 uL of 107, 10, and 10 on nutrient agar and spread the samples on the
agar surface. Count the number of bacterial colonies the next day. Depending of the

broth media the number of live bacteria in 10 is approximately 1,000 CEU/mL.

E. Coli Test Methodology

[0118] Control Sample: 50 mL of raw carrot juice is infected with 1,000 = 100 live cells
of E. coli. 5 identical control samples of 50 mL are prepared. To determine the exact
number of live cells in the initial control sample, the E. coli solution concentration of live
bacterial cells measured in colony forming units (CFU) is pre-counted on Nutrient Agar.
Appropriate dilutions are made to transfer approximately 1,000 live CFU into each 50 mL
control sample of carrot juice.

[0119] Test Samples: 50 mL of raw carrot juice containing 50 mg of lyophilized
Lactobacillus delbrueckii subsp. bulgaricus (GLB 44) powder (powder concentration is 1
x 10° CFU/g) is contaminated with 1,000 + 100 live cells of E. coli. 5 identical test
samples of 50 mL are prepared. The same method is used as in the control sample to
ensure that 1,000 £ 100 live CFU is placed in each 50 ml test sample.

[0120] To transfer the correct amount of GLB 44 powder and ensure that it is well mixed,
the following method is used: Place 1 g of GLB 44 in 9 mL of sterile water at room
temperature. Mix this solution for 3 to 5 minutes to ensure that it is homogeneous.
Pipette 0.5 mL of the mixture and transfer to each 50 mL test sample.

[0121] The five test samples and the five control samples are placed in a refrigerated
environment for 24 hours at 43 °F. This replicates the manufacturing process for juice in

which the vegetables are not cleaned properly and are contaminated with trace amounts of
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E. coli. In this process, the juice is produced and then cooled down for at least 24 hours
prior to reaching the hands of the consumer.

[0122] After 24 hours at 43 °F, the samples are placed in a chamber at a temperature of
98.6 °F for 48 hours. According to Department of Cell Biology and Molecular Genetics,
University of Maryland, College Park, Maryland, the pathogenic growth maximum value
is achieved after 48 h. M.B. Howard and S.W. Hutcheson, Applied and Environmental
Microbiology 69:548-553 (2003). Also according to the European Journal of Nutrition,
the mean Transit Time for healthy individuals is 62 hours. Cumming, J.H., et al., Eur. J.
Nutr. 43 (Suppl. 2):118-173 (2004). Since the transit time on average is longer than
maximum pathogenic count value, it is therefore reasonable to leave the samples at 98.6 °©
F for 48 hours prior to making the bacterial count. The importance of this step is to see
how both bacteria grow, and to determine whether GLB 44 has a pathogenic inhibitory
effect once both bacteria are put into a body temperature environment, after 24 hours at
refrigerating temperature.

[0123] After both periods have elapsed, each of the control samples and test samples are
grown out in Nutrient Agar (CM0003, Oxoid Limited, Basingstoke, Dartford) on which
the GLB 44 does not grow but E. coli grows. The count of live bacteria is estimated by
plating 10 fold dilutions in saline on Nutrient Agar and counting the colonies (CFU) in
cach dilution.

[0124] The same procedures are repeated for higher contaminant concentration of the E.
coli, namely:

10,000 CFU/50mL (200 CFU/mL)

100,000 CFU/50 mL (2,000 CFU/mL)
1,000,000 CFU/50 mL (20,000 CFU/mL)
10,000,000 CFU/50 mL (200,000 CFU/mL)

Salmonella typhimurium Test Methodology

[0125] Control Sample: 50 mL of raw carrot juice is infected with 1,000 = 100 live cells
of E. coli. 5 identical control samples of 50 mL are prepared. To determine the exact
number of live cells in the initial control sample, the Salmonella typhimurium solution
concentration of live bacterial cells measured in colony forming units (CFU) is pre-
counted on Nutrient Agar. Appropriate dilutions are made to transfer approximately

1,000 live CFU into each 50 mL control sample of carrot juice.
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[0126] Test Samples: 50 mL of raw carrot juice containing 50 mg of lyophilized
Lactobacillus delbrueckii subsp. bulgaricus (GLB 44) powder (powder concentration is 1
x 10° CFU/g) is contaminated with 1,000 + 100 live cells of Salmonella typhimurium. 5
identical test samples of 50 mL are prepared. The same method is used as in the control
sample to ensure that 1,000 + 100 live CFU is placed in each 50 ml test sample.

[0127] To transfer the correct amount of GLB 44 powder and ensure that it is well mixed,
the following method is used: Place 1 g of GLB 44 in 9 mL of sterile water at room
temperature. Mix this solution for 3 to 5 minutes to ensure that it is homogeneous.
Pipette 0.5 mL of the mixture and transfer to each 50 mL test sample.

[0128] The five test samples and the five control samples are placed in a refrigerated
environment for 24 hours at 43 °F. This replicates the manufacturing process for juice in
which the vegetables are not cleaned properly and are contaminated with trace amounts of
Salmonella typhimurium. In this process, the juice is produced and then cooled down for
at least 24 hours prior to reaching the hands of the consumer.

[0129] After 24 hours at 43 °F, the samples are placed in a chamber at a temperature of
98.6 °F for 48 hours. Since the transit time on average is longer than maximum
pathogenic count value, it is therefore reasonable to leave the samples at 98.6 °F for 48
hours prior to making the bacterial count. The importance of this step is to see how the
bacteria grows, and to determine whether GLB 44 has a pathogenic inhibitory effect once
the bacteria is put into a body temperature environment, after 24 hours at refrigerating
temperature.

[0130] After both periods have elapsed, each of the control samples and test samples are
grown in Nutrient Agar (CM0003, Oxoid Limited, Basingstoke, Dartford) on which the
GLB 44 does not grow but Salmonella typhimurium grows. The count of live bacteria is
estimated by plating 10 fold dilutions in saline on Nutrient Agar and counting the
colonies (CFU) in each dilution.

[0131] The same procedures are repeated for higher contaminant concentration of the
Salmonella typhimurium, namely:

10,000 CFU/50mL (200 CFU/mL)

100,000 CFU/50 mL (2,000 CFU/mL)
1,000,000 CFU/50 mL (20,000 CFU/mL)
10,000,000 CFU/50 mL (200,000 CFU/mL)
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Results
[0132] The results for different concentrations of live bacteria after 48 hours with the

solutions containing juice samples and the control sample are shown in TABLE 2. As

shown in TABLE 2, for the control sample the growth of S. typhimurium exceeded 10

million CFU/mL while in the carrot juice that is populated with GLB 44 (1 million

CFU/mL), there was no live pathogenic bacteria after 48 hours at 98.6 °F regardless of
the initial pathogenic concentration, which varied from 20 CFU/mL to 200,000 CFU/mL.

TABLE 2

20 CFU/mL

200 CFU/mL
2,000 CFU/mL
20,000 CFU/mL
200,000 CFU/mL

no live pathogenic bacteria
no live pathogenic bacteria
no live pathogenic bacteria
no live pathogenic bacteria
no live pathogenic bacteria

greater than 0.10 x 10°
greater than 0.10 x 10°
greater than 0.10 x 10°
greater than 0.10 x 10°
greater than 0.10 x 10°

20 CFU/mL no live pathogenic bacteria greater than 0.12 x 10°
200 CFU/mL no live pathogenic bacteria greater than 0.12 x 10°
2,000 CFU/mL no live pathogenic bacteria greater than 0.12 x 10°
20,000 CFU/mL no live pathogenic bacteria greater than 0.12 x 10°
200,000 CFU/mL no live pathogenic bacteria greater than 0.12 x 10’

[0133] As shown in Table 2, similar results were found with E. coli. In the control

sample, the E. coli exceeded 120 million CFU/ml while in the carrot juice that is

populated with GLB 44 (1 million CFU/mL), there were no live pathogenic bacteria after

48 hours at 98.6 °F regardless of the initial pathogenic concentration, which varied from
20 CFU/mL to 200,000 CFU/mL.
[0134] As shown by the results in TABLE 2, GLB 44 performs exceptionally well as a

pathogenic inhibitor in vegan mediums. While other Lactic Acid Bacteria (LAB) have

shown inhibitory effects against Sa/monella and E. coli, no similar results on vegan foods
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have been observed. Table 3 summarizes scientific articles that explore the inhibitory
effect of different LAB on Sa/monella, E. coli, or both.

[0135] While many scientific studies exist about the inhibitory effects of the different
Lactic Acid Bacteria, the present discovery that GLB 44 completely destroys E. coli and
Salmonella contamination in vegan mediums is remarkable especially because GLB 44 is
able to sustain itself in refrigerated temperatures for 24 hours before use. This unique
property of GLB 44 is most likely due to its natural habitat being on the leaves of
snowdrops which provides for its vitality in vegan-type mediums and its ability to sustain
in low temperature because in its natural habitat the temperature falls below the freezing
point.

EXAMPLE 3

Lactobacillus bulgaricus strain GLB 44 on Salmonella and E. coli in Vegan Juice

1. Test Materials

(1)  Lyophilized Lactobacillus delbrueckii subsp. bulgaricus GLB 44 powder
(concentration = 1 x 10° CFU/g);

(2) 2000 mL of organic carrot juice;

(3)  Nutrient Agar powder (CM0003, Oxoid Limited, Basingstoke, Dartford).

2. Bacterial Culture Preparation

[0136] E. coli (ATCC number: 25922) and Salmonella enterica subsp. enterica serovar
typhimurium (ATCC number: 14028) were grown in Tryptic soy broth (TSB, Sigma
Chemical Co., St. Louis, MO) medium at 37 °C with shaking for 16 hours.

[0137] Performed 10 fold dilutions from 107 to 107,

[0138] Plate 1000 pl of 10°, 107 and 10™® diluted samples on nutrient agar and incubate
at 37 °C for 16 hours.

3. Preparation of the organic carrot juice

[0139] Sterilize the juice for 10 seconds at 273 °F (134 °C). Cool down the juice to 43 °F
(6 °C) in a refrigerator while keeping the sample completely sterile. Make 10 fold
dilutions, and plate on TSA media at 37 °C for 16 hours to check that the carrot juice is

truly sterile.
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4. Inoculation of the organic carrot juice with E. coli or S. typhimurium

[0140] Control Samples: The plate count showed that the initial culture for E. coli was
1.2x10° CFU/mL, and 1.0x10° CFU/mL for S. typhimurium. 10 fold dilutions were made
separately from the initial cultures and 1,000 + 100 live cells were inoculated into the 10
tubes containing 50 mL organic carrot juice.

[0141] Test Samples: 50 mL of organic carrot juice that contains 50 mg of lyophilized L.
bulgaricus powder (concentration = 1 x 10° CFU/g) is contaminated with 1,000 live cells
of E. coli or S. typhimurium.

[0142] The following method was used to transfer the correct amount of GLB 44 powder:
1 g of L. bulgaricus was placed in 9 mL of sterile water at room temperature. the solution
was mixed for 3 to 5 minutes to ensure homogeneity. With a pipette, 0.5 mL was

removed and inserted into 5 tubes each for both 50 mL test samples.

5. Treatment

(1) The 10 test samples and the 10 control samples were placed in a
refrigerated environment held for 24 hours at 43 °F.

(2) After the end of the 24 hours at 43 °F, the samples were put under a
temperature of 98.6 °F for 48 hours.

6. Plate count

[0143] After both periods have elapsed, each of the control samples and test samples

were serial diluted and plated out in Nutrient Agar.

Results
1. Test for E. coli

[0144] As shown in TABLE 3, no E. coli colony formation was detected on Nutrient
Agar plates for all 5 samples that were inoculated with L. bulgaricus. Conversely, control
samples that were not inoculated with L. bulgaricus showed the presence of 10’ CFU/mL

E. coli.

TABLE 3. Bacterial plate count summary for E. coli

Treatment E. coli plate count (CFU/mL)
E. coli with Lb-1 0
E. coli with Lb-2 0
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E. coli with Lb-3 0
E. coli with Lb-4 0
E. coli with Lb-5 0
E. coli Ck-1 9.2 x 10’
E. coli Ck-2 3.8x 10
E. coli Ck-3 6.4x 10’
E. coli Ck-4 45x 10’
E. coli Ck-5 1.8x 10’
2. Test for Salmonella typhimurium
[0145] As shown in TABLE 4, no Salmonella typhimurium colony formation was

detected on Nutrient Agar plates for all 5 samples that were inoculated with L. bulgaricus.

Conversely, control samples that were not inoculated with L. bulgaricus showed the

presence of 10° CFU/mL Salmonella typhimurium.

TABLE 4. Bacterial plate count summary for Salmonella typhimurium

Treatment Salmonella plate count (cfu/ml)
Salmonella with Lb-1 0

Salmonella with Lb-2 0

Salmonella with Lb-3 0

Salmonella with Lb-4 0

Salmonella with Lb-5 0

Salmonella Ck-1 1.6x 10°
Salmonella Ck-2 82x 10°
Salmonella Ck-3 3.7x 10°
Salmonella Ck-4 32x10°
Salmonella Ck-5 12x10°

Conclusion
[0146] The results from this experiment showed that Lactobacillus bulgaricus strain GLB

44 inhibited 100% of the E. coli and Salmonella contamination in vegan juice. It can also

be concluded from the control samples, that without the presence of the Lactobacillus

bulgaricus strain GLB 44, both E. coli and Salmonella thrive in vegan juice and small

contamination of the food pathogens can reach high concentrations under the appropriate

conditions that could cause a health hazard if consumed by humans.
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EXAMPLE 4

Comparison Data for 6 Different Strains of Lactobacillus bulgaricus

Test Materials

[0147] Lyophilized Lactobacillus delbrueckii subsp. bulgaricus for 6 different strains:
LBB 5, LBB 26, LBB 37, GLB 44 (NBIMCC 8814), LBB 2, and LBB 14 (concentration
=1 x 10° CFU/mL);

[0148] 2000 mL of organic carrot juice; and

[0149] Nutrient Agar powder (CM0003, Oxoid Limited, Basingstoke, Dartford).

Bacterial Culture Preparation

[0150] Prepare and let sit overnight a culture of E. coli and S. typhimurium at 98.6 °F (37
°C) in Brain Hart Infusion or Nutrient Broth. Performed 10 fold dilutions in saline from
10" to 10 (for example, 0.5 mL of the culture in 4.5 mL of saline) using a separate tip
for cach dilution. Plate 100 uL of 107, 10”, and 10 on nutrient agar and spread the
samples on the agar surface. Count the number of bacterial colonies the next day. The
observed count of live bacteria in the culture is approximately 10*°° CFU/mL for S.

typhimurium and 10** CFU/mL for E. coli.

E. Coli Test Methodology

[0151] Test Samples: 50 mL of raw carrot juice containing 50 mg of the lyophilized
Lactobacillus delbrueckii subsp. bulgaricus powder is contaminated with the live cells of
E. coli. 3 identical test samples of 50 mL are prepared for each of the 6 strains.

[0152] The three test samples are placed in a refrigerated environment for 24 hours at
39.2 °F. After 24 hours at 39.2 °F, the samples are placed in a chamber at a temperature
of 98.6 °F for 48 hours. After both periods have elapsed, the test samples are grown out
in Nutrient Agar (CM0003, Oxoid Limited, Basingstoke, Dartford). The count of live
bacteria is estimated by plating 10 fold dilutions in saline on Nutrient Agar and counting

the colonies (CFU) in each dilution.
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Salmonella typhimurium Test Methodology

[0153] Test Samples: 50 mL of raw carrot juice containing 50 mg of lyophilized
Lactobacillus delbrueckii subsp. bulgaricus powder is contaminated with live cells of
Salmonella typhimurium. 3 identical test samples of 50 mL are prepared.

[0154] The three test samples are placed in a refrigerated environment for 24 hours at
39.2 °F. After 24 hours at 39.2 °F, the samples are placed in a chamber at a temperature
of 98.6 °F for 48 hours. After both periods have elapsed, the test samples are grown out
in Nutrient Agar (CM0003, Oxoid Limited, Basingstoke, Dartford). The count of live
bacteria is estimated by plating 10 fold dilutions in saline on Nutrient Agar and counting

the colonies (CFU) in each dilution.

TABLE 5. Inhibition of S. #yphimurium by Lactobacillus delbrueckii subsp. bulgaricus

Strain LBB 5 LBB26 |LBB37 |GLB44 |LBB2 LBB 14

NBIMCC Code NBIMCC | NBIMC | NBIMC |NBIMC |NBIMC | NBIMC
273 C 285 C 286 C 8814 C 1273 C 1132

Initial Contamination | 10*° 10™° 10™° 10™° 10™° 10™°

of 8. typhimurium CFU/mL CFU/mL | CFU/mL | CFU/mL | CFU/mL | CFU/mL

Initial Concentration 10%% 10%% 10%% 10%% 10%% 10%%

of L. Bulgaricus CFU/mL CFU/mL | CFU/mL | CFU/mL | CFU/mL | CFU/mL

Duration of sample 24 hours 24 hours | 24 hours | 24 hours | 24 hours | 24 hours

exposure to 4 °C (39.2

°F)

Duration of sample 48 hours 48 hours | 48 hours | 48 hours | 48 hours |48 hours

exposure to 37 °C (98.6

OF)

Trial 1

Final Contamination

S. typhimurium 10+ 107 10>%* 0.00 10> 10*%
CFU/mL CFU/mL | CFU/mL CFU/mL | CFU/mL

Percent Inhibition 96.1% 93.7% 98.7% 100.0% | 97.8% 73.8%

Trial 2

Final Contamination

S. typhimurium 10> 10°% 10*% 0.00 10>% 10°%
CFU/mL CFU/mL | CFU/mL CFU/mL | CFU/mL

Percent Inhibition 90.5% 93.1% 97.9% 100.0% | 99.2% 91.7%

Trial 3

Final Contamination

S. typhimurium 10>% 10°% 10*" 0.00 10>* 10"
CFU/mL CFU/mL | CFU/mL CFU/mL | CFU/mL

Percent Inhibition 99.2% 91.5% 96.3% 100.0% | 99.3% 57.6%
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Strain LBB 5 LBB26 |LBB37 |GLB44 |LBB2 LBB 14
Average Inhibition 95.3% 92.8% 97.6% 100.0% | 98.8% 74.4%
(over 3 trials)

TABLE 6. Inhibition of E. Coli by Lactobacillus delbruecki subsp. bulgaricus

Strain LBB 5 LBB26 |LBB37 |GLB44 |LBB?2 LBB 14

NBIMCC Code NBIMCC NBIMC |NBIMC |[NBIMC |[NBIMC |[NBIMC
273 C 285 C 286 C 8814 C 1273 C 1132

Initial Contamination | 10™% 10%% 10*% 10*% 10%% 10%%

E. coli CFU/mL CFU/mL | CFU/mL | CFU/mL | CFU/mL | CFU/mL

Initial Concentration 10°% 10°% 10°% 10°% 10°% 10°%

of L. bulgaricus CFU/mL CFU/mL | CFU/mL | CFU/mL | CFU/mL | CFU/mL

Duration of sample 24 hours 24 hours | 24 hours | 24 hours | 24 hours | 24 hours

exposure to 4 °C (39.2

OF)

Duration of sample 48 hours 48 hours | 48 hours | 48 hours | 48 hours | 48 hours

exposure to 37 °C (98.6

OF)

(in 10 Coefficient

CFU/mL)

Trial 1

Final Contamination 107" T 10*%* 0.00 10°1° 10"

E. coli CFU/mL CFU/mL | CFU/mL CFU/mL | CFU/mL

Percent Inhibition 93.0% 87.0% 98.1% 100.0% | 97.5% 72.1%

Trial 2

Final Contamination 10°% 10°% 107" 0.00 10> 1077

E. coli CFU/mL CFU/mL | CFU/mL CFU/mL | CFU/mL

Percent Inhibition 94.3% 85.7% 97.4% 100.0% | 96.7% 88.4%

Trial 3

Final Contamination 10°1° 10°%® 10%7 0.00 107°° 10°

E. coli CFU/mL CFU/mL | CFU/mL CFU/mL | CFU/mL

Percent Inhibition 97.3% 84.7% 98.8% 100.0% | 92.0% 80.3%

Average Inhibition 94.9% 85.8% 98.1% 100.0% | 95.4% 80.2%

(over 3 trials)

[0155]

As disclosed in TABLE 5 and TABLE 6, inoculation with GLB 44 inhibited

100% of both S. typhimurium and E. coli. Conversely, inoculation with other strains of

Lactobacillus delbrueckii subsp. bulgaricus showed an inhibition of between 74.4-98.8%

for S. typhimurium and between 80.2-98.1% for E. coli. Although this difference does
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not appear to be large, it is nonetheless significant when one considers that even a few
live bacteria could increase to very large populations very quickly.
EXAMPLE 5
Pathogen Inhibitory Effect of GLB 44 against E. coli

Test Goal

[0156] This example was designed to determine whether Lactobacillus delbrueckii subsp.

bulgaricus (GLB 44) inhibits the growth of Escherichia coli (E. coli) in vegetable juice.

Test Materials

[0157] Lyophilized Lactobacillus delbrueckii subsp. bulgaricus GLB 44 powder
(concentration = 1 x 10° CFU/g);

[0158] Vegetable juice (3 bottles of Juice Press Organic Complete Source (17 fluid
ounces each)) — Juice Press Organic Complete Source is a mixed vegetable juice that
includes celery, spinach, and parsley;

[0159] Tryptic Soy Agar Plates (TSA); and

[0160] Esherichia coli (E. coli)— ATCC 25922.

Bacterial Inoculum
E. Coli

[0161] A previously prepared frozen tube of E. coli stock culture was used. The bacterial
concentration was 1.32 x 10° CFU/mL.

[0162] For the E. coli and Test Samples: The frozen tube containing E. coli was removed
from the freezer and allowed to thaw at room temperature. The bacteria were diluted
(1:10000) in sterile phosphate buffered saline to achieve a concentration of approximately
1 x 10° CFU/mL. 50 pL of this dilution was added to each of the control and test samples

to achieve a concentration of approximately 1 x 10> CFU/mL.

Lactobacillus delbrueckii subsp. bulgaricus (GLB 44)

[0163] 2 grams of Lactobacillus delbrueckii subsp. bulgaricus (GLB 44) was added to 18
mL of sterile water at room temperature. The solution was mixed using a vortex for 5
minutes to ensure the homogeneity of the mixture. 0.5 mL of the prepared solution was

added to each of the test samples.
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Test Procedure

The following test samples were prepared for the E. coli:
Control Samples: 5 bottles containing 50 mL each of the vegetable juice.
Test Samples: 5 bottles containing 50 mL each of boiled vegetable juice plus

Lactobacillus delbrueckii subsp. bulgaricus (GLB 44)

E coli was added to the control and test samples as described above. All of the
samples were stored in a refrigerator (4 °C) for 24 hours. Following refrigeration, the
bacterial concentration for each sample was determined. Serial 10 fold dilutions were
made in phosphate buffered saline. A 0.1 mL aliquot of each dilution was plated onto
TSA. The agar plates were incubated at 37 °C for 24 hours before enumeration — all
counts were recorded as CFU/mL. All test and control samples were then placed at 37 °C
for 48 hours. Following incubation, the bacterial concentration for each sample was

determined as previously described.

Results

The results for samples of E. coli after 48 hours with the solutions containing test
and control sample are shown in TABLE 7. As shown in TABLE 7, for the control
sample the growth of E. coli exceeded 60,000 CFU/mL while in the vegetable juice that
was populated with GLB 44, there was no E. coli after 48 hours at 37 °C.

ABLE 7

WD AW N =

87,096
64,565
58,884
30,903
60,256

OO O OO
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EXAMPLE 6
Pathogen Inhibitory Effect of GLB 44 against Listeria monocytogenes

Test Goal

[0169] This example was designed to determine whether Lactobacillus delbrueckii subsp.
bulgaricus (GLB 44) inhibits the presence of pathogens and prevents food poisoning in
healthy people who have consumed vegetable and fruit juice containing GLB 44 together

with Listeria monocytogenes (L. monocytogenes).

Test Materials

[0170] Lyophilized Lactobacillus delbrueckii subsp. bulgaricus GLB 44 powder
(concentration = 1 x 10° CFU/g);

[0171] Carrot juice (Bulgarian brand);

[0172] Tryptic Soy Agar Plates (TSA) with 5% sheep blood;

[0173] Listeria monocytogenes — ATCC BAA-751; and

[0174] Listeria monocytogenes — BWH 432.

Bacterial Inoculum
L. monocytogenes ATCC BAA-751

[0175] A previously prepared frozen tube of L. monocytogenes BAA-751 stock culture
was used. The bacterial concentration was 9.9 x 10° CFU/mL.

[0176] For the L. monocytogenes BAA-751 and test samples: The frozen tube containing
L. monocytogenes was removed from the freezer and allowed to thaw at room
temperature. The bacteria were diluted (1:10000) in sterile phosphate buffered saline to
achieve a concentration of approximately 9.9 x 10* CFU/mL. 50 pL of this diluted
solution was added to 5 mL ecach of the control and test samples to achieve a

concentration of approximately 1 x 10> CFU/mL.

L. monocytogenes BWH-432

[0177] A previously prepared frozen tube of L. monocytogenes BWH-432 stock culture
was used. The bacterial concentration was 1.68 x 10° CFU/mL.
[0178] For the L. monocytogenes BWH-432 and test samples: The frozen tube

containing L. monocytogenes was removed from the freezer and allowed to thaw at room
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temperature. The bacteria were diluted (1:100000) in sterile phosphate buffered saline to
achieve a concentration of approximately 1.68 x 10° CFU/mL. 30 pL of this diluted
solution was added to 5 mL ecach of the control and test samples to achieve a

concentration of approximately 1 x 10> CFU/mL.

Lactobacillus delbrueckii subsp. bulgaricus GLB 44

[0179] 1 gram of Lactobacillus delbrueckii subsp. bulgaricus GLB 44 was added to 9 mL
of sterile water at room temperature. The solution was mixed using a vortex for 5
minutes to ensure the homogeneity of the mixture. Either 0.05 mL or 0.5 mL of the

prepared solution was added to 5 mL each of the test samples.

Test Procedure

[0180] The following test samples were prepared for each L. monocytogenes strain:
[0181] Control samples: 3 tubes containing 5 mL each of the carrot juice.
[0182] Test samples: 3 tubes containing 5 mL each of carrot juice plus 0.05 mL

Lactobacillus delbrueckii subsp. bulgaricus (GLB 44) and 3 tubes containing 5 mL each
of carrot juice plus 0.5 mL Lactobacillus delbrueckii subsp. bulgaricus (GLB 44).

[0183] L. monocytogenes BAA-751 or BWH 432 was added to the control and test
samples as described above. All of the samples were stored in a refrigerator (4 °C) for 24
hours. Following refrigeration, the bacterial concentration for each sample was
determined. Serial 10 fold dilutions were made in phosphate buffered saline. A 0.1 mL
aliquot of each dilution was plated onto TSA. The agar plates were incubated at 37 °C for
24 hours before enumeration — all counts were recorded as CFU/mL. All test and
control samples were then placed at 37 °C  for 48 hours. Following incubation, the

bacterial concentration for each sample was determined as previously described.

Results

[0184] The results for samples of L. monocytogenes after 48 hours with the solutions
containing test and control sample are shown in TABLE 8 and TABLE 9. As shown in
TABLE 8, for the control sample the growth of L. monocytogenes BAA-751 exceeded
1,330,000 CFU/mL while in the carrot juice that was populated with GLB 44, there was
no L. monocytogenes BAA-751 after 48 hours at 37 °C. And, as shown in TABLE 9, for
the control sample the growth of L. monocytogenes BWH 432 exceeded 155,000,000
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CFU/mL while in the carrot juice that was populated with GLB 44, there was no L.
monocytogenes BWH 432 after 48 hours at 37 °C.

TABLE 8: Results with L. monocytogenes BAA-751

1 3,200,000 0

2 790,000 0
3 0 0

TABLE 9: Results with L. monocytogenes BWH 432

1 420,000,000 0 0
2 45,000,000 0 0
3 0 0 0
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EXAMPLE 7
Pathogen Inhibitory Effect of GLB 44 against E. coli

Test Goal

[0185] This example was designed to determine whether Lactobacillus delbrueckii subsp.
bulgaricus (GLB 44) inhibits the presence of pathogens and prevents food poisoning in
healthy people who have consumed vegetable and fruit juice containing GLB 44 together
with 1 x 10° CFU/mL E. coli.

Test Materials

[0186] Lyophilized Lactobacillus delbrueckii subsp. bulgaricus GLB 44 powder
(concentration = 1 x 10° CFU/g);

[0187] Carrot juice;

[0188] Tryptic Soy Agar Plates (TSA); and

[0189] E. coli.

Bacterial Inoculum
E. coli

[0190] A previously prepared frozen tube of E. coli stock culture was used. The bacterial
concentration was 2.29 x 10° CFU/mL.

[0191] For the E. coli and test samples: The frozen tube containing E. coli was removed
from the freezer and allowed to thaw at room temperature. The bacteria were diluted
(1:100) in sterile phosphate buffered saline to achieve a concentration of approximately
2.29 x 10’ CFU/mL. 20 pL of this dilution was added to 5 mL each of the control and

test samples to achieve a concentration of approximately 1 x 10° CFU/mL.

Lactobacillus delbrueckii subsp. bulgaricus GLB 44

[0192] 1 gram of Lactobacillus delbrueckii subsp. bulgaricus GLB 44 was added to 9 mL
of sterile water at room temperature. The solution was mixed using a vortex for 5
minutes to ensure the homogeneity of the mixture. 0.05 mL of the prepared solution was

added to 5 mL each of the test samples.
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Test Procedure
[0193] The following test samples were prepared for the E. coli:
[0194] Control samples: 3 tubes containing 5 mL each of the carrot juice.
[0195] Test samples: 3 tubes containing 5 mL each of carrot juice plus 0.05 mL
Lactobacillus delbrueckii subsp. bulgaricus (GLB 44).
[0196] E. coli was added to the control and test samples as described above. All of the

samples were stored in a refrigerator (4 °C) for 24 hours. Following refrigeration, the
bacterial concentration for each sample was determined. Serial 10 fold dilutions were
made in phosphate buffered saline. A 0.1 mL aliquot of each dilution was plated onto
TSA. The agar plates were incubated at 37 °C for 24 hours before enumeration — all
counts were recorded as CFU/mL. All test and control samples were then placed at 37 °C
for 48 hours. Following incubation, the bacterial concentration for each sample was

determined as previously described.

Results

[0197] The results for samples of E. coli after 48 hours with the solutions containing test
and control sample are shown in TABLE 10. As shown in TABLE 10, for the control
sample the growth of E. coli exceeded 483,333,333 CFU/mL while in the carrot juice that
was populated with GLB 44, there was no E. coli after 48 hours at 37 °C.

TABLE 10: Results with E. coli

1 530,000,000 0
2 710,000,000 0
3 210,000,000 0
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EXAMPLE 8
Pathogen Inhibitory Effect of GLB 44 against Salmonella typhimurium

Test Goal

[0198] This example was designed to determine whether Lactobacillus delbrueckii subsp.
bulgaricus (GLB 44) inhibits the presence of pathogens and prevents food poisoning in
healthy people who have consumed vegetable and fruit juice containing GLB 44 together

with Salmonella typhimurium.

Test Materials

[0199] Lyophilized Lactobacillus delbrueckii subsp. bulgaricus GLB 44 powder
(concentration = 1 x 10° CFU/g);

[0200] Carrot juice;

[0201] Tryptic Soy Agar Plates (TSA) with 5% sheep blood; and

[0202] Salmonella typhimurium.

Bacterial Inoculum
Salmonella typhimurium

[0203] A previously prepared frozen tube of Salmonella typhimurium stock culture was
used. The bacterial concentration was 5.5 x 10° CFU/mL.

[0204] For the Salmonella typhimurium 1 x 10° CFU/mL control and test samples: The
frozen tube containing Salmonella typhimurium was removed from the freezer and
allowed to thaw at room temperature. The bacteria were diluted (1:10) in sterile
phosphate buffered saline to achieve a concentration of approximately 5.5 x 10’ CFU/mL.
9 pL of this diluted solution was added to 5 mL each of the control and test samples to
achieve a concentration of approximately 1 x 10° CFU/mL.

[0205] For the Salmonella typhimurium 1 x 10° CFU/mL control and test samples: The
frozen tube containing Salmonella typhimurium was removed from the freezer and
allowed to thaw at room temperature. The bacteria were diluted (1:100) in sterile
phosphate buffered saline to achieve a concentration of approximately 5.5 x 10° CFU/mL.
9 pL of this diluted solution was added to 5 mL each of the control and test samples to

achieve a concentration of approximately 1 x 10" CFU/mL.
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[0206] For the Salmonella typhimurium 1 x 10° CFU/mL control and test samples: The
frozen tube containing Salmonella typhimurium was removed from the freezer and
allowed to thaw at room temperature. The bacteria were diluted (1:1000) in sterile
phosphate buffered saline to achieve a concentration of approximately 5.5 x 10° CFU/mL.
9 pL of this diluted solution was added to 5 mL each of the control and test samples to

achieve a concentration of approximately 1 x 10° CFU/mL.

Lactobacillus delbrueckii subsp. bulgaricus GLB 44

[0207] 1 gram of Lactobacillus delbrueckii subsp. bulgaricus GLB 44 was added to 9 mL
of sterile water at room temperature. The solution was mixed using a vortex for 5
minutes to ensure the homogeneity of the mixture. Either 0.05 mL or 0.5 mL of the

prepared solution was added to 5 mL each of the test samples.

Test Procedure

[0208] The following test samples were prepared for each L. monocytogenes strain:
[0209] Control samples: 3 tubes containing 5 mL each of the carrot juice.
[0210] Test samples: 3 tubes containing 5 mL each of carrot juice plus 0.05 mL

Lactobacillus delbrueckii subsp. bulgaricus (GLB 44) and 3 tubes containing 5 mL each
of carrot juice plus 0.5 mL Lactobacillus delbrueckii subsp. bulgaricus (GLB 44).

Salmonella typhimurium was added to the control and test samples as described above.

[0211] All of the samples were stored in a refrigerator (4 °C) for 24 hours. Following
refrigeration, the bacterial concentration for each sample was determined. Serial 10 fold
dilutions were made in phosphate buffered saline. A 0.1 mL aliquot of each dilution was
plated onto TSA. The agar plates were incubated at 37 °C for 24 hours before
enumeration — all counts were recorded as CFU/mL. All test and control samples were
then placed at 37 °C for 48 hours. Following incubation, the bacterial concentration for

cach sample was determined as previously described.

Results

[0212] The results for samples of Salmonella typhimurium after 48 hours with the
solutions containing test and control sample are shown in TABLE 11, TABLE 12, and
TABLE 13. As shown in TABLE 11, for the control sample the growth of Salmonella
typhimurium was 145,500 CFU/mL while in the carrot juice that was populated with GLB
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44, there was no Salmonella typhimurium after 48 hours at 37 °C. And, as shown in

TABLE 12, for the control sample the growth of Salmonella typhimurium was 251,667

CFU/mL while in the carrot juice that was populated with GLB 44, there was no

Salmonella typhimurium after 48 hours at 37 °C. Furthermore, as shown in TABLE 13,

for the control sample the growth of Salmonella typhimurium was 161,667 CFU/mL,

while in the carrot juice that was populated with GLB 44, there was no Salmonella

typhimurium after 48 hours at 37 °C.

TABLE 11: Results with Salmonella typhimurium (1 x 10° CFU/mL)

1 420,000
2 12,100
3 0

TABLE 12: Results with Salmonella typhimurium (1 x 10 CFU/mL)

78,000
580,000
97,000
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TABLE 13: Results with Salmonella typhimurium (1 x 10> CFU/mL)

1 290,000 0
2 115,000 0
3 80,000 0

[0213] Thus, due to its adaptation to the natural habitat, L. bulgaricus GLB 44 has the
unique ability of being very vital in plant medium — able to survive in refrigerated
temperatures and able to achieve unprecedented complete inhibitory characteristics
towards E. coli, S. typhimurium, and L. monocytogenes.

[0214] In TABLE 14, scientific articles are provided that have studied the inhibitory
effects of Lactic Acid Bacteria and in these studies while showing partial inhibition, have
not shown complete pathogenic destruction. It is well-known that the different strains of
bacteria even from the same subspecies can vary substantially in their performance. This
is attributable to the fact that the natural habitat of those species varies the similar genetic
composition. For example, as shown in Table &, a study with a different strain of
Lactobacillus delbrueckii, Lactobacillus delbrueckii subsp. bulgaricus strain DSM 20081,
shows that the inhibitory performance with this strain only reached 77% again E. coli.

[0215] Thus, due to its adaptation to its natural habitat, GLB 44 has the unique quality of
being very vital in plant medium — able to survive in refrigerated temperature and able to
achieve unprecedented complete inhibitory characteristics towards E. coli and S.

typhimurium.
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TABLE 14. Comparative Studies Involving LAB Inhibitory Effect on Salmonella and E.

coli

Scientific Study

Bacterial Cultures Involved
and Determination of
Inhibition

Result Quotation

"Antagonistic Activity
Exerted In Vitro and In Vivo
by Lactobacillus

casei (Strain GG) against
Salmonella typhimurium C5
Infection,"  Applied  and
Environmental Microbiology
63:513-518 (2007).

Lactobacillus casei
Salmonella typhimuirum:

Some conditional inhibitory
effect — no absolute
inhibition.

" the invasion of the Caco-2 cells
by S. typhimurium C5 is strongly
reduced when the pathogen has
been in contact for 1 h with the
culture . . . When both the spent
culture supernatant and the culture
of L. casei GG were neutralized at
pH 7, the number of Sa/monella
organisms invading cells was not
different from that obtained with
Salmonella organisms treated with
neutralized MRS broth or with
PBS."

"In vitro evaluation of anti-

infective  activity of a
Lactobacillus plantarum
strain  against Salmonella

enterica serovar Enteritidis,"
Gut Pathogens 5:11 (2013).

Lactobacillus plantarum
Salmonella enterica serovar
Enteritidis

Evident inhibitory effect but
still limited to 80%
reduction.

"Further, the anti-infective
characteristics of KSBT 56 strain
was validated by gentamicin
protection assay which revealed
80% reduction in the invasion of
Salmonella Enteritidis"

"pH-, Lactic Acid-, and Non-
Lactic Acid-Dependent
Activities of

Probiotic Lactobacilli against
Salmonella enterica Serovar
Typhimurium," Applied and
Environmental Microbiology

Lactobacillus johnsonii
Lactobacillus rhamnosu
Lactobacillus casei

Salmonella typhimuirum

Inhibitory effect present on
the growth of the pathogen

"A decrease of 3.5 logs in
viable  serovar  Typhimurium
SL.1344 was observed."”

71:6008-6013 (2005). without complete

destruction.
"Inhibition of Escherichia | Lactobacillus "Data obtained from the initial
coli O157:h7 by | Acidophilus, E. coli experiments revealed significant
Lactobacillus Variable inhibitory effect | variation in the inhibitory action
Acidophilus isolated from | present on the growth of the | (% inhibition) among strains of
calves" pathogen without complete | calf L. acidophilus towards E. coli

destruction reaching up to
96%.

0157:H7 and S. aureus cultures"

"In wvitro anti-bacterial and
anti-adherence  effects of
Lactobacillus delbrueckii
subsp bulgaricus on
Escherichia  coli,”  Res.

delbrueckii
strain

Lactobacillus
subsp. bulgaricus
DSM 20081, E. coli
Inhibitory effect present on
the growth of the pathogen

"When two  bacteria added
simultaneously (competitive
inhibition) degree of inhibition of
E. coli binding by L. delbrueckii
was 77%."
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Pharm.  Sci.  8:260-268 | without complete
(2013) destruction.
[0216] Having now fully described this invention, it will be understood by those of

ordinary skill in the art that the same can be performed within a wide and equivalent
range of conditions, formulations and other parameters without affecting the scope of the
invention or any embodiment thereof. All patents, patent applications, and publications

cited herein are fully incorporated by reference herein in their entirety.
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WHAT IS CLAIMED IS:

A method of treating plant-based food potentially contaminated with E. coli, Salmonella,
or Listeria monocytogenes, comprising treating the plant-based food with a composition
comprising Lactobacilli and a plant-based growth medium, wherein the Lactobacilli is
Lactobacillus bulgaricus strain GLB 44, deposited at the National Bank for Industrial

Microorganisms and Cell Cultures, Sofia, Bulgaria, under Accession Number 8814.

The method of claim 1, wherein the composition contains no animal products.

The method of claim 1 or claim 2, wherein the plant-based food is a fruit juice or a

vegetable juice.

The method of any one of claims 1-3, wherein the plant-based food is a vegetable or fruit
sprayed with the Lactobacilli or is a vegetable or fruit washed in a solution that contains

the Lactobacilli.

The method of any one of claims 1-4, wherein the plant-based food is a vegetable or fruit

and the Lactobacilli is added during culturing.

The method of claim 4, wherein the Lactobacilli is sprayed in the form of a powder.

The method of claim 4, wherein the Lactobacilli is sprayed in the form of a solution or

suspension.

The method of claim 4, wherein the vegetable or fruit is washed in a solution that

contains the Lactobacilli.

The method of any one of claims 1-8, wherein the plant medium is juice from an acai, an
agave, an almond, an aloe, an apple, an apricot, an arugula, an avocado, a beet, a bell

pepper, a blackberry, a blue green algae, a blueberry, a carrot, a cayenne, a celery, a chia,
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a cilantro, a clove, a coconut, a cucumber, a dandelion, a date, a fennel, a garlic, a ginger,
a ginkgo, a grapefruit, a guayusa, a hemp, a jalapeno pepper, a kale, a kiwi, a lemon, a
lemon grass, a lime, a maca, a mandarin, an onion, an orange, a parsley, a peach, a pear, a
pineapple, a raspberry, a spearmint, a spinach, a spirulina, a strawberry, a sweet potato, a
tomato, a turmeric root, a watermelon, or a wheatgrass or the plant medium is soya milk,

rice milk, almond milk, coffee, flax oil, herbal tea, or maple syrup.

A method of reducing E. coli, Salmonella, or Listeria monocytogenes contamination of an
agricultural product, comprising combining with or applying to the agricultural product a
composition comprising lyophilized Lactobacilli, wherein the composition is
substantially free of animal products, and wherein the Lactobacilli is Lactobacillus
bulgaricus strain GLB 44, deposited at the National Bank for Industrial Microorganisms

and Cell Cultures, Sofia, Bulgaria, under Accession Number 8814.

The method of claim 10, wherein the composition contains no animal products.

The method of claim 10 or claim 11, wherein the agricultural product is a fruit juice or a

vegetable juice.

The method of any one of claims 10-12, wherein the agricultural product is a vegetable or

fruit.

The method of claim 13, wherein the vegetable or fruit is sprayed with the Lactobacilli.

The method of claim 13, wherein the vegetable or fruit is washed in a solution that

contains the Lactobacilli.

The method of claim 14, wherein the Lactobacilli is sprayed in the form of a powder.

The method of claim 14, wherein the Lactobacilli is sprayed in the form of a solution or

suspension.
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The method of any one of claims 10-17, wherein after combining or applying the
composition to the agricultural product, no viable E. coli, Salmonella, or Listeria

monocytogenes remains on the agricultural product.

A composition comprising lyophilized Lactobacilli and a plant-based food, wherein the
composition is substantially free of animal products, and wherein the Lactobacilli is
Lactobacillus bulgaricus strain GLB 44, deposited at the National Bank for Industrial

Microorganisms and Cell Cultures, Sofia, Bulgaria, under Accession Number 8814.

The composition of claim 19 containing no animal products.

The composition of claim 19 or claim 20, wherein the plant-based food is a fruit juice or a

vegetable juice.

The composition of any one of claims 19-21, wherein the plant-based food is a vegetable
or fruit sprayed with the Lactobacilli or is a vegetable or fruit washed in a solution that

contains the Lactobacilli.

The composition of any one of claims 19-22, wherein the plant-based food is a vegetable

or fruit and the Lactobacilli is added during culturing.

The composition of claim 23, wherein the vegetable or fruit is sprayed with the

Lactobacilli.

The composition of claim 23, wherein the vegetable or fruit is washed in a solution that

contains the Lactobacilli.

The composition of claim 24, wherein the Lactobacilli is sprayed in the form of a powder.

The composition of claim 24, wherein the Lactobacilli is sprayed in the form of a solution

or suspension.
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The composition of any one of claims 19-27, wherein the plant medium is juice from an
acai, an agave, an almond, an aloe, an apple, an apricot, an arugula, an avocado, a beet, a
bell pepper, a blackberry, a blue green algae, a blueberry, a carrot, a cayenne, a celery, a
chia, a cilantro, a clove, a coconut, a cucumber, a dandelion, a date, a fennel, a garlic, a
ginger, a ginkgo, a grapefruit, a guayusa, a hemp, a jalapeno pepper, a kale, a kiwi, a
lemon, a lemon grass, a lime, a maca, a mandarin, an onion, an orange, a parsley, a peach,
a pear, a pineapple, a raspberry, a spearmint, a spinach, a spirulina, a strawberry, a sweet
potato, a tomato, a turmeric root, a watermelon, or a wheatgrass or the plant medium is

soya milk, rice milk, almond milk, coffee, flax oil, herbal tea, or maple syrup.

The composition of claim 22, wherein the vegetable or fruit is contaminated with a

pathogen before it is sprayed or washed.

The composition of claim 29, wherein the pathogen is selected from the group consisting

of Escherichia coli, Salmonella typhimurium, and Listeria monocytogenes.
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FIGURE 3
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