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PROBIOTIC COMPOSITION FOR NUTRACEUTICAL PRODUCT
FIELD OF INVENTION

The present invention relates a naturally occurring source of metabolites produced by
probiotic bacterial. Moreover, the present invention discloses the use of metabolites

derived from Lactobacillus spp., in nutraceutical products.
BACKGROUND OF INVENTION

Lactobacillus is a genus of Lactic acid bacteria (LAB) found in the intestinal tracts of
mammals, green plants, milk and fermenting foods. Lactic acid is produced by these
bacteria via carbohydrate fermentation; thus, lactobacilli have been introduced into the
manufacturing of food. products, such as yogurt and cheese, to enhance their quality and
stability. In addition, lactobacilli form an important part of the internal microbial flora in
humans and other animals. The natural adaptation of many (LAB to the gut environment
and the antimicrobial substances such as organic acids and bacteriocins produced has
provided a competitive advantage over other microorganisms (Guerra et. al, 2007;
Bogovi¢ Matijasi¢ et al., 2004; Salminen ez al., 1998). The administration of a probiotic
bacteria and their metabolites has found to be an -effective way to promote body weight
and feed conversion in farm animals (Denli er al., 2003; Loh et al., 2003; Abe et al.,
1995). Furthermore in comparison to live probiotics, metabolites with proteinacious nature
are biodegradable, environmental ﬁ'iendly, ease in application, storage and ffansporteitibn.
Bacteriocins are biologically active protein moieties displaying an antimicrobial action
against Gram-positive species and possibly food spoilers and pathogens. The inhibitory
spectrum of bacteriocins is restricted to Gram-positive bacteria, but several bacteriocins
produced by LAB are active against food spoilage and food-borne pathogenic
microorganisms, including Bacillus cereus, Clostridium botulinum, Listeria
monocytogenes, Staphylococcus aureus etc (De Vuyst and Vandamme, 1994).
Bacteriocins can also be used in food industry as biopreservative. Nisin, a known
bacteriocin produced by Lactococcus lactis subsp. lactis, is commonly used as

biopreservative in dairy products to inhibit the growth of foodborne pathogens (Hill,
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1995). Besides being the end-products of carbohydrate fermentation, lactic and acetic acids

also play an important role as inhibitory agents (De Vuyst and Vandamme, 1994). The |
accumulation of acidic end-products and the concomitant low pH results in a wide
inhibitory spectrum including both Gram-positive and Gram-negative bacteria (Blom and
MUOrtvedt, 1991).

The present invention relates to nutraceutical product containing Lactobacillus sp.
metabolites and a method of using this supplement. More specifically, the nutraceutical
product of the present invention includes bacteriocins and organic acids, such as acetic
acid and lactic acid. The present invention also has the ability to inhibit various food-borne
pathogens. Health promoting effect of reduction in serum cholesterol level is another

aspect of the present invention.

Unexpectedly, the inventors have noted that the invention of at least six strains of specific
probiotic microorganisms is found to be most effective, particularly in adults, for
monitoring of serum cholesterol level; and monitoring animal performance such as in the
-management of growth, in the treatment of diseases caused by intestinal microflora,
providing the capability to increase villi height, crypt depth and volatile fatty acids of an

intestine.

The present invention yet further relates to the use of at least one strain of a
microorganism, preferably a lactic acid bacterium, preferably a probiotic bacterium, such
as Lactobacillus sp. (for example Lactobacillus spp. of UL4, TL1, RS5, RI11, RGl1,
RG14 strains), in monitoring of serum cholesterol level; and monitoring animal
performance such-as in the management -of growth, in the treatment of diseases caused by
intestinal microflora, providing the capability to increase villi height, crypt depth and

volatile fatty acids of an intestine.
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SUMMARY OF INVENTION

Accordingly, the present invention relates a probiotic composition obtained from
Lactobacillus sp of UL4, TL1, RSS, RI11, RG11, RG14 or a combination thereof are
deposited at the BIOTEC Culture Collection (BCC), BIOTEC Central Research Unit
of Thailand. Moreover, the composition includes metabolites such as bacteriocin,
vitamin (Vitamin B), organic acids (such as formic, acetic and lactic acid). The
Lactobacillus sp. strains UL4, TL1, RS5, RI11, RG11, RG14 having an effective
amount of bacteriocin between 50 AU/ml and 800AU/mL. Also, the Lactobacillus sp.
UL4, TL1, RSS, RI11, RG11, RG14 in combination having an effective amount of
bacteriocin between 50 AU/ml and 800AU/mL. It is said that the metabolite(s)

provides nutritionally and/or pharmaceutically acceptable carrier. Indeed, the probiotic

composition provides an effective amount. of probiotic in .a nutraceutical product.and

the probiotic composition provides a use as a medicament.

In addition, the probiotic composition in the present invention prevents or reduces an
infection with Vancomycin resistant enterococci (VRE), Listeria monocytogenes,
Bacillus cereus, Streptococcus pneumonia, Staphylococcus aureus, Salmonella

typhimurium and Escherichia coli of an animal, including a human.

Yet, another aspect of the present invention relates to the use of probiotic composition
for the manufacturing of a medicament for the probiotic treatment of an animal,
including a human. Furthermore, the invention discloses an effective amount of the
probiotic composition in the preparation of a medicament for reducing/monitoring
serum cholesterol level in an animal including human. Also, a preferred embodiment
of the present invention relates to an effective amount of the probiotic composition
in the preparation of a medicament for increasing animal performance such as in the

management of growth of an animal, including a human.

-

PCT/MY2010/000306
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In addition, the present invention discloses an effective amount of the probiotic
composition in the preparation of a medicament in the treatment of diseases caused
by intestinal microflora. Lastly, this invention describes an effective amount of the
probiotic composition in the preparation of a medicament in the providing the
capability to improve gut health by increasing villi height, crypt depth and volatile

fatty acids in an intestine.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be fully understood from the detailed description given herein

below and the accompanying drawings which are given by way of illustration only, and

thus are not limitative of the present invention, wherein:

Figure lisa picture of antagonistic activity of metabolites against various Gram-positive

and Gram-negative bacteria determined by agar well diffusion assay.

Figure 2 is representing the effect of direct fed of metabolites on population of

Enterobacteriaceae bacteria in faecal samples.

Figure 3 is representing the effect of direct fed of metabolites on population of lactic acid

bacteria in different intestinal regions.

Figure 4 is representing the effect of direct fed of metabolites on population of

Enterobacteriaceae bacteria in different intestinal regions.

Figure 5 is representing the effect of direct fed of metabolites on population of lactic acid

bacteria and Enterobacteriaceae bacteria in intestinal digesta.

Figure 6 is representing the effect of direct fed of metabolites on crypt depth of different

small and large intestinal regions.

Figure 7 is representing the effect of direct fed of metabolites on concentration of short

chain fatty acids in Week-4 faccal samples.

Figure 8 is a graph representing the Effect of direct fed of metabolites on serum cholesterol
level of rats after feeding trial.
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DETAILED DESCIPTION OF THE INVENTION

An object of the invention is the use of probiotic bacteria for the manufacturing of a food
product, feed product, nutraceutical product(s) (such as dietary supplement), natural
remedy, pharmaceutical active formulation and medicinal product to be used for
controlling weight gain, preventing obesity, , reducing fat deposition, improving energy
metabolism, and treating obesity.. The term "nutraceutical" as used herein denotes
usefulness in both the nutritional and pharmaceutical field of application. Thus, the novel
probiotic composition can find use as supplement to food and beverages, and as
pharmaceutical formulations for enteral or parenteral application which may be solid
formulations such as capsules or tablets, or liquid formulations, such as solutions or

suspensions.

Accordingly, the present invention provides novel metabolites possessing probiotic
characteristics for use as nutraceutical product(s) (such as dietary supplement). The
nutraceutical products includean effective amount of a naturally occurring source of
Lactobacillus sp. metabolite is provided. Preferably, the nutraceutical products include at
least metabolites with 800 AU/mL of inhibitory activity. The subject invention provides
methods for improving host health. In specific embodiments, the invention provides
methods for accelerating and/or augmenting host growth; reduce serum cholesterol

concentration; and overall health in host.

This object is achieved in that the probiotic. bacteria being selected from the group
consisting of LAB especially Lactobacillus sp. of UL4, TL1, RS5, RI11, RG11, RG14 and
the combination of 6 metabolites deposited at the BIOTEC Culture Collection (BCC),
BIOTEC Central Research Unit of Thailand.

Also, the present invention is an isolated and purified bacteriocin characterized in that it
shows reduce the Enterobacteriaceae population in intestine and had significantly
.increased the crypt depth of small intestine and caecum, which might play an essential role
in replenish the integrity of villous to maintain absorptive and digestive function. Said
bacteriocin can be obtainable from Lactobacillus sp. of UL4, TL1, RSS, RIl1, RGl11,
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RG14 and the combination of 6 metabolites deposited at the BIOTEC Culture Collection
(BCC), BIOTEC Central Research Unit of Thailand.

Said bacteriocin is preferably obtainable from strains of UL4, TL1, RSS5, RI11, RGl]1,
RG14 by the following steps: Obtaining a cell-free supernatant from a fermentation culture
comprising Lactobacillus plantarum 1-UL4, TL1, RS5, RI11, RG11, RG14, A purification
step to obtain an at least partially purified bacteriocin. Said purification steps preferably
comprise of precipitation, ultrafiltration and column chromatography.
The purification step can further comprise an salt or organic solvent
extraction/precipitation step, followed by ultrafiltration technique using < 10 kDa ,
membrane to fractionate the bioactive molecule comprising bacteriocin to be further
purified by column chromatography consisting of ion-exchange and gel filtration
chromatography. The bacteriocin activity of each purification step was determined by agar
well diffusion assay and the bacteriocin activity was expressed as AU/ml.

Another aspect of the present invention is a bacteriocin or a probiotic composition of the

present invention for use as a probiotic.

Another aspect of the present invention is a bacteriocin or a probiotic composition of the
present invention for use as a medicament. Wherein the medicament is use in the
monitoring and treatment of serum cholesterol level in a person in need of such treatment.
Yet, the medicament is also use in the providing means of animal performance such as in
management of growth, in the treatment of diseases caused by intestinal microflora,
providing the capability to improve the intestinal health by increasing the villi height, crypt

depth and volatile fatty acids of small intestine.

Another aspect of the present invention is a bacteriocin or a probiotic composition of the
present invention for the prevention of faecal and intestinal microbial population, namely
LAB and Enterobacteriaceae (ETB). Another aspect of the present invention is a
bacteriocin or a probiotic composition of the present invention for curing an infection with
Vancomycin resistant enterococci (VRE), Listeria monocytogenes, Bacillus cereus,
Streptococcus pneumonia, Staphylococcus aureus, Salmonella typhimurium and

Escherichia coli. Table 1 represents inhibitory zone score ranking of 63 combinations of
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metabolites produced by the 6 strains (Lactobacillus plantarum 1-UL4, TL1, RSS5, Ri11,
RGl11, RG14).
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Another aspect of the present invention is the use of the bacteriocin or a probiotic
composition according to the present invention for the manufacturing of a medicament for

the probiotic treatment of an animal, including a human.

Another aspect of the present invention is the use of the bacteriocin or a probiotic
composition according to the present invention for the preparation of a medicament for the
prevention or inhibition of an infection with faecal and intestinal microbial population,

namely LAB and Enterobacteriaceae (ETB) in an animal, including a human.

It is therefore an object of the present invention to provide compositions for use in
supplementing the mammalian diet comprising dried bacteria, such as Lactobacillus sp. of
ULA4, TL1, RS35, RI11, RG11, RG14 and the combination of 6 metabolites that are stable

upon storage at room temperature.

It is another object of the present invention to provide compositions comprising living cell
of Lactobacillus sp. of UL4, TL1, RSS5, RIl1, RGl1, RG14 and the combination of 6
metabolites cultures that are useful in the preparation of commercially viable food or food

supplement products.

It is a further object of the present invention to provide compositions for use as a
nutraceutical products comprising Lactobacillus sp. of UL4, TL1, RSS, RIl11, RGl11,
RG14 and the combination of 6 metabolites, that are useful for the manufacturing and
processing of foods, and dietary food supplementation products. It is another object of the
present invention to provide composition comprising living bacterial cultures, such as
Lactobacillus sp. of UL4, TL1, RSS, Ri1l, RG11, RG14 and the combination of 6

metabolites that.are useful in food preservation.

It is a further object of the present invention to provide compositions for use as a
nutraceutical products comprising Lactobacillus sp. of UL4, TL1, RSS5, RlIl1, RGl11,
RG14 and the combination of 6 metabolites cultures to the human diet that is useful in

promoting the health and well being of humans having the condition of lactose intolerance.



10

15

20

25

30

WO 2011/068398 PCT/MY2010/000306
11

BEST MODE TO CARRY OUT THE INVENTION

Before the present invention is further described, it is to be understood that this invention
is not limited to particular embodiments described, as such may, of course, vary. It is also
to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting, since the scope of the
present invention will be limited only by the appended claims. When a range of values is
provided, it is understood that each intervening value, to the tenth of the unit of the lower
limit unless the context clearly dictates otherwise, between the upper and lower limit of
that range and any other stated or intervening value in that stated range, is encompassed
within the invention. The upper and lower limits of these smaller ranges may
independently be included in the smaller ranges, and are also encompassed within the
invention, subject to any specifically excluded limit in the stated range. When the stated
range includes one or both of the limits, ranges excluding either or both of those included

limits are also included in the invention.
EXAMPLES

The inventors in the present invention demonstrates methods to evaluate the effectiveness
of metabolites produced by Lactobacillus sp. by antagonistic activity, on growth
performance, intestinal microflora and histomorphological changes, alteration of short
chain fatty acids and serum cholesterol level in animal rat. The metabolites were prepared
by inoculated and incubated the bacteria culture into MRS broth anaerobically. A total of
64 rats were used in this study. The rats were fed with Control (without metabolites), and
metabolites produced by respecﬁve Lactobacillus sp. of UL4, TL1, RS5, RI11, RGl1,
RG14 and the combination of 6 metabolites (at 1:1 ratio) at the final dose of 800 AU/mL
daily. All rats were healthy and survived throughout the 28 d of feeding trial. No adverse
effects were shown on the health status, growth or development of the animals. Results

obtained further convinced the safe consumption of metabolite.

In the measurement of faecal microbial population, high and constant population of LAB
was detected in the faecal samples of all treatment groups with no significance difference

(P > 0.05) was observed. In contrast, low and fluctuated population of ETB was detected.
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The results obtained in this study suggested that the intestinal LAB are susceptible to the
presence of metabolites, but affected the ETB population.

The lowest ETB population was detected in intestinal digesta of Control, RSS and RIlll
groups. Results obtained might have further confirmed the ability of metabolite to enhance
population of LAB, while reducing the population of ETB. As in large intestinal regions,
all treatment groups demonstrated higher LAB population in caecum, when compared with
Control group.

It is said that the metabolites derived from Lactobacillus sp. of UL4, TL1, RS5, RI11,
RG11, RG14 had significantly increased the crypt depth of small intestine and caecum.
Combination of six metabolites (Combination group) had successfully increased the
villous height and crypt depth of ileum. While in caecum of large intestine, all treatment

groups demonstrated larger crypt depth than Control group (except for TL1 and RGl11
groups).

In the assessment of volatile fatty acids (VFA) detected in faeces, no significant difference
(P>0.05) was observed in the production of VFA, except for butyric acid. Results
suggesting that supplementation of metabolites did not alter the metabolic activity in the

gastrointestinal tract.

Rats fed with metabolites showed more than 4.5 % of reduction in serum cholesterol level.
Metabolites RSS, RI11 and RG11 had significantly (P<0.05) reduced the serum cholesterol
by 21.91 %, 15.62 % and 15.23 % respectively. In the in vitro antimicrobial assay, these
metabolites produced by Lactobacillus sp. had exerted strong bacteriocidal inhibition on
Gram-positive bacteria, such as Vancomycin resistant enterococci (VRE), Listeria
monocytogenes, Bacillus cereus, Streptococcus pneumonia, Staphylococcus aureus,

‘Salmonella typhimurium and Escherichia coli.
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Table 2 provides the effect of direct fed of metabolites on total feed intake, total live

weight gained and feed conversion ratio in rats.
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Table 3 provides the effect of direct fed of metabolites on serum cholesterol level of rats

after feeding trial.
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Table 4 provides the effect of direct fed of metabolites on population of lactic acid

bacteria in faecal samples.

-Control

Notes:

- Values are mean + standard error mean (SEM), n = §.

- 3l \ithin a column, values with different superscripts are significantly different at P
10 <0.05

- *2 Within a row, values with different superscripts are significantly different at P <0.05
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CLAIMS

1. A probiotic composition obtained from Lactobacillus sp. of UL4, TL1, RSS, RI11,
RG11, RGI4 or a combination thereof are deposited at the BIOTEC Culture
Collection (BCC), BIOTEC Central Research Unit of Thailand, wherein the
composition comprises metabolites including:
bacteriocin,
vitamin such as Vitamin B, and

organic-acids such as formic, acetic and lactic acid.

2. The probiotic composition according to claim 1, wherein Lactobacillus sp. strains UL4,
TL1, RSS, RI11, RG11, RG14 having an effective amount of bacteriocin between 50
AU/ml and 800AU/mL.

3. The probiotic composition according to claim 1, wherein obtained from Lactobacillus '
' sp. UL4, TL1, RS5, RI11, RG11, RG14 in combination having an effective amount of
bacteriocin between 50 AU/m! and 800AU/mL.

4. The probiotic composition comprising metabolites such as in any of the claims 1 to 3

provides nutritionally and/or pharmaceutically acceptable carrier.

5. The probiotic composition as in claim 1 to 4 for use in a nutraceutical product.

6. The probiotic composition as in claim 1 to 4 for use as a medicament.

7. The probiotic composition as in claim 1 or 6 for the prevention or reducing an
infection with Vancomycin resistant enterococci (VRE), Listeria monocytogenes,

Bacillus cereus, Streptococcus pneumonia, Staphylococcus aureus, Salmonella

typhimurium and Escherichia coli of an animal, including a human.
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10.

11.

12.

17

Use of the probiotic composition as in claim 1 or 7 for the manufacture of a

medicament for the probiotic treatment of an animal, including a human.

Use of an effective amount of the probiotic composition of Claim 1 to 8 in the
preparation of a medicament for reducing/monitoring serum cholesterol level in an

animal including human.

Use of an effective amount of the probiotic composition of Claim 1 to 8 in the
preparation of a medicament for increasing animal performance such as in the

management of growth of an animal, including a human.

Use of an effective amount of the probiotic composition of Claim 1 to 8 in the
preparation of a medicament in the treatment of diseases caused by intestinal

microflora.

Use of an effective amount of the probiotic composition of Claim 1 to 8 in the
preparation of a medicament in the providing the capability to improve gut health by

increasing villi height, crypt depth and volatile fatty acids in an intestine.

PCT/MY2010/000306
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ficantly different at P < 0.05

8.
igni

Population of bacteria (Log;; CFU/mL) in intestinal digesta

Effect of direct fed of metabolites on population of lactic acid bacteria and Enterobacteriaceae bacteria In intestinal digesta.

- Values are mean + standard error mean (SEM), n

Metabolites

- ® Within a column, values with different superscripts are s

FIGURE 5
Notes
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