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SOFTENING COMPOSITIONS INCLUDING FERMENTED FRUIT SOLUTIONS AND
METHODS FOR MAKING AND USING THE SAME

TECHNICAL FIELD
[0001] The present invention relates generally to softening compositions and, more
particularly, to softening compositions comprising fermented fruit solutions, methods for making
the same, and methods for using the same (for example, using as a fabric softener).

BACKGROUND

[0002] Softening products are commonly used in day to day life — for example, as fabric
softener products used by retail consumers or fabric softeners used on a larger scale by
companies and institutions such as hotels, hospitals and so forth for items such as sheets, towels,
blankets and other types of fabric and material. ~All major fabric softener products sold
throughout the world today use a relatively toxic (to either health and/or to the environment) mix
of chemicals as almost all brands contain certain ingredients derived from petrochemicals and/or
quaternary ammonium compounds. Products derived from petrochemicals may be harmful
since either the final mix of ingredients may contain toxic chemicals and/or the manufacture of
these products also may result in the production of harmful by-products. Furthermore, all major
brands of fabric softeners, even many small brands which define their products as “natural,” use
quaternary ammonium compounds. Those calling themselves as natural may derive the
quaternary ammonium compounds from natural sources.
[0003] Quaternary ammonium compounds have been associated with numerous health
problems: allergies, asthma, respiratory issues, contact dermatitis, etc. Numerous references
discuss the health risks associated with quaternary ammonium compounds, including references
from the Environmental Working Group, which ranks quaternary ammonium compounds with its

lowest rating (an F), which it defines as “Highest Concern” “Potentially significant hazards to
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health or the environment” with “High Concern Skin Allergies & Irritation” and “High Concern
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Environment” “...potential for skin irritation/allergies/damage; acute aquatic toxicity; respiratory
effects”. See http://www.ewg.org/guides/substance_groups/39. Further, the Environmental
Working Group has stated that “Quaternary ammonium compounds (“quats”)..., found in
antibacterial spray cleaners and fabric softeners, can cause asthma.”. See
hﬁp://m.ewg.ory guides/cleaners/content/findings.
[0004] Furthermore, a type of quaternary ammonium compound called Quaternium-15
has been listed as an allergen under the U.S. FDA approved patch test (T.R.U.E. Test ®
http://www.truetest.com/commonallergens.aspx) and by the European Society of Contact
Dermatitis (http://www.escd.org/aims/standard_series/European_Standard.pdf). A prevalent
theory of allergies is that if someone is allergic to one chemical, they may have cross reactions to
related chemicals, therefore someone allergic to the known allergen Quaternium-15 may be
allergic to other quaternary ammonium compounds.
[0005] Given that conventional softening products typically contain quaternary
ammonium compounds which are associated with health and environmental issues, and given
that on top of this many products also contain toxins related to petrochemicals, there is a need for
natural softening products which contain neither quaternary ammonium compounds nor contain
toxins related to petrochemicals.

SUMMARY OF THE INVENTION
[0006] The present invention provides for natural softening compositions comprising
fermented fruit solutions and softening agents which are not quaternary ammonium compounds.
The fermented fruit solutions help to dissolve impurities as a natural surfactant and act

synergistically with the softening agents which are not quaternary ammonium compounds. The
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softening compositions of the present invention, which are without quaternary ammonijum
compounds, have been shown to both soften fabrics on an absolute basis, and have been shown
to soften fabrics better than both (a) those brands portraying themselves as 100% natural which
do not list in their ingredient list a quaternary ammonium compound and (b) a natural fluid,
which is sometimes used in lieu of conventional fabric softeners.

[0007] Embodiments of the present invention include softening compositions. The
softening compositions comprise a fermented fruit solution. The fermented fruit solution has a
total acid content that is greater than or equal to 2.0%. The fermented fruit solution is prepared
by fermenting a pre-fermented fruit solution with lactic acid bacteria. The pre-fermented fruit
solution comprises about 2 to about 20 weight percent of a sugar based on the total weight of the
pre-fermented fruit solution. The pre-fermented fruit solution further comprises about 20 to
about 50 weight percent of a fruit puree based on the total weight of the pre-fermented fruit
solution, wherein the fruit puree comprises more than 90% pineapple fruit. The pre-fermented
fruit solution further comprises about 30 to about 75 weight percent of a water based on the total
weight of the pre-fermented fruit solution. The pH of the pre-fermented fruit solution is about
5.5 to about 9.0. The brix level of the pre-fermented fruit solution is about 12% to about 24%.
The softening composition also includes one or more softening agents which are not quaternary
ammonium compounds. The total weight percent of the one or more softening agents which are
not quaternary ammonium compounds is about 2 to about 18 weight percent based on the total
weight of the composition.

[0008] Embodiments of the present invention include methods of making softening
compositions. The method comprises preparing a pre-fermented fruit solution. The pre-

fermented fruit solution comprises about 2 to about 20 weight percent of a sugar based on the
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total weight of the pre-fermented fruit solution. The pre-fermented fruit solution further
comprises about 20 to about 50 weight percent of a fruit puree based on the total weight of the
pre-fermented fruit solution, wherein the fruit puree comprises more than 90% pineapple fruit.
The pre-fermented fruit solution further comprises about 30 to about 75 weight percent of a
water based on the total weight of the pre-fermented fruit solution. The pH of the pre-fermented
fruit solution is about 5.5 to about 9.0. The brix level of the pre-fermented fruit solution is about
12% to about 24%. The method further comprises fermenting the pre-fermented fruit solution
with lactic acid bacteria to create a fermented fruit solution with a total acid content of greater
than or equal to 2.0%. The method further comprises mixing the fermented fruit solution with
one or more softening agents wherein the one or more softening agents does not include a
quaternary ammonium compound and wherein the total weight percent of the one or more
softening agents which does not include a quaternary ammonium compound is about 2 to about
18 weight percent based on the total weight of the composition.
[0009] Embodiments of the present invention include methods for softening an article
with a softening composition comprising a fermented fruit solution and one or more softening
agents which are not quaternary ammonium compounds.

BRIEF DESCRIPTION OF THE FIGURES
[0010] The accompanying drawings, which are incorporated herein and form part of the
specification, illustrate various embodiments of the present disclosure and, together with the
description, further serve to explain the principles of the disclosure and to enable a person skilled
in the pertinent art to make and use the embodiments disclosed herein.
[0011] FIG. 1 illustrates a flow diagram of an exemplary method of making fermented

fruit solutions in accordance with exemplary embodiments of the present invention.
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[0012] FIG. 2 illustrates a flow diagram of a second exemplary method of making
fermented fruit solutions in accordance with exemplary embodiments of the present invention.
[0013] FIG. 3 illustrates a flow diagram of a third exemplary method of making
fermented fruit solutions in accordance with exemplary embodiments of the present invention.
[0014] FIG. 4 illustrates a flow diagram of an exemplary method of making softening
compositions in accordance with exemplary embodiments of the present invention.

{0015] FIG. 5 illustrates a flow diagram of a second exemplary method of making
softening compositions in accordance with exemplary embodiments of the present invention.
[0016] FIG. 6 illustrates a flow diagram of a third exemplary method of making softening
compositions in accordance with exemplary embodiments of the present invention.

DETAILED DESCRIPTION

[0017] The present invention relates generally to natural softening compositions
comprising fermented fruit solutions, methods for making the same, and methods for using the
same. The fermented fruit solutions can contain fruit, sugar and water. As defined herein,
softening compositions include, buf are not limited to, fabric softeners and related products.
[0018] Embodiments of the present invention include fermented fruit solutions for use
with softening compositions. The fermented fruit solutions can include a pre-fermented fruit
solution that is fermented with lactic acid bacteria. The pre-fermented fruit solution is prepared
prior to fermentation and may comprise fruit puree, sugar and water in various amounts.

[0019] The fruit puree can be a mashed up fruit mixture comprising predominately
pineapple. Preferably, the fruit puree comprises about 90% pineapple. More preferably, the fruit
puree comprises about 95% pineapple. Even more preferably, the fruit puree comprises about

99% pineapple. Most preferably, the fruit puree comprises about 100% pineapple. The portion
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of the fruit mixture that does not comprise pineapple can comprise other fruits such as lime. Any
or some or all parts of the pineapple can be used, provided that more than just the crown of the
pineapple is used. Preferably, the entirety of the pineapple including the crust/shell minus the
crown of the pineapple can be used. Preferably, the brix level of the fruit is greater than or equal
to 10%. Even more preferably, the brix level is greater than or equal to 12%.

[0020] The pre-fermented fruit solution can comprise fruit puree in amounts from about
20 to about 50 weight percent based on the total weight of pre-fermented fruit solution. More
preferably, the pre-fermented fruit solution can comprise fruit puree in amounts from about 35 to
about 40 weight percent based on the total weight of pre-fermented fruit solution. Most
preferred, the pre-fermented fruit solution comprises 37.5 weight percent of fruit puree based on
the total weight of the pre-fermented fruit solution.

[0021] The pre-fermented fruit solution also contains a sugar. The sugar can be any
sugar including a type of disaccharide, oligosaccharide and/or a type of monosaccharide. The
sugar can be in either solid or liquid form. Preferably, the sugar is sucrose. The pre-fermented
fruit solution can comprise sugar in amounts from about 2 to about 20 weight percent based on
the total weight of pre-fermented fruit solution. More preferably, the pre-fermented fruit
solution can comprise sugar in amounts from about 10 to about 15 weight percent based on the
total weight of the pre-fermented fruit solution. Even more preferably, the pre-fermented fruit
solution can comprise sugar in an amount of about 12.5 weight percent based on the total weight
of the pre-fermented fruit solution.

[0022] The pre-fermented fruit solution can also comprise water. The pre-fermented fruit
solution can comprise water in amounts from about 30 to about 75 weight percent based on the

total weight of the pre-fermented fruit solution. The pre-fermented fruit solution can comprise
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water in amounts from about 40 to about 60 weight percent based on the total weight of pre-
fermented fruit solution. More preferably, the pre-fermented fruit solution can comprise water in
an amount of about 50 weight percent based on the total weight of the pre-fermented fruit
solution.

[0023] The brix level of the pre-fermented fruit solution can be between about 12% to
about 24%. Additionally, a base can be added to the pre-fermented fruit solution to adjust the pH
of the solution. Examples of bases for use with the present invention include sodium hydroxide,
potassium hydroxide and alkyl poly glucoside (“APG”). Preferably the pH is adjusted to a pH
between 5.5 and 9.0. More preferably, the pH is adjusted to a pH of 6.0 to 8.0.

[0024] The pre-fermented fruit solution is fermented with lactic acid bacteria until the
total acid content and total sugar content reach preferred levels. The pre-fermented fruit solution
can be fermented with lactic acid bacteria naturally produced from the selected fruit.
Alternatively or additionally, a lactic acid bacteria starter can be added to the pre-fermented fruit
solution. Preferably, the pre-fermented fruit solution is fermented until the total acid content is
greater than or equal to 2%. More preferably, the pre-fermented fruit solution is fermented until
the total acid content is greater than or equal to 3%. The total acid content can be measured
using a titration method. Preferably, the pre-fermented fruit solution is fermented until the total
sugar content is less than or equal to 0.10%. More preferably, the pre-fermented fruit solution is
fermented until the total sugar content is less than or equal to 0.05%. The total sugar content can
be measured using a dinitrosalicylic colorimetric (“DNS”) method. Once such parameters of
total sugar and total acid are met, we refer to this solution below as the fermented solution.
[0025] The fermented solution is then filtered. After filtering, alum, although not

necessary, can be added to the fermented solution to aid with the filtration of sediment from the
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solution. Alum can be added in an amount ranging from 0.5 to 1.0 weight percent based on the
total weight of the solution. After greater than or equal to 24 hours, the sediment can be
removed from the solution after the addition of alum.

[0026] If a long-lasting product is desired, preservatives, such as potassium
metabisulphite, potassium sorbate, and/or sodium benzoate can be added to the fermented
solution to stop the fermentation process. If the preservative is potassium metabisulphite,
potassium metabisulphite can be added in an amount from about 0.001 to about 0.2 weight
percent based on the total weight of the fermented fruit solution. Preferably, potassium
metabisulphite can be added in an amount from about 0.01 to about 0.1 weight percent based on
the total weight of the fermented fruit solution. If the preservative is a mixture of potassium
sorbate and sodium benzoate, potassium sorbate can be added in an amount from about 0.1 to
about 1 weight percent based on the total weight of the fermented fruit solution and sodium
benzoate can be added in an amount from about 0.01 to about 0.1 weight percent based on the
total weight of the fermented fruit solution.

[0027] Embodiments of the present invention also include methods of making fermented
fruit solutions for use with softening compositions.

[0028] Referring now to FIG. 1, a flow diagram illustrating the steps of a method of
making fermented fruit solutions in accordance with exemplary embodiments of the present
invention is provided. In an embodiment of the present invention, method 100 includes selecting
one fruit (step 101). The fruit used is predominately pineapple. Preferably, the fruit puree
comprises about 90% pineapple. More preferably, the fruit puree comprises about 95%
pineapple. Even more preferably, the fruit puree comprises about 99% pineapple. Most

preferably, the fruit puree comprises about 100% pineapple. The remaining percentage of the
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fruit puree can comprise an additional fruit such as lime. Any or some or all parts of the
pineapple can be used, provide that more than just the crown of the pineapple is used.
Preferably, the entirety of the pineapple including the crust/shell minus the crown of the
pineapple can be used.

[0029] In selecting the fruit to puree, it is preferable that the brix level of the fruit is
greater than or equal to 10%. Even more preferably, the brix level must be greater than or equal
to 12%. The brix level of the fruit can be determined by measuring the brix level of the fruit
puree using a refractometer.

[0030] Next, in method 100, the selected fruit can be cleaned (step 102). The fruit can be
cleaned by soaking the fruit in water with already created fermented fruit solution. As the final
fermented fruit solution is a cleaning solution, the fermented fruit solution can be used to
effectively clean the fruit for future production. The fermented fruit solution is a natural
surfactant that helps clean pestibides and other impurities within the fruit. Additionally, the
fermented fruit solution contains lactic acid bacteria, to aid with the fermentation of the pre-
fermented fruit solution.

[0031] The weight percent of the fermented fruit solution used for cleaning the fruit can
be greater than or equal to 5% fermented fruit solution, with the remaining amount comprising
water. The total acid content of the fermented fruit solution can be greater than or equal to 2%.
The fruit can be soaked in the fermented fruit solution for greater than or equal to three hours.
[0032] Alternatively, but less preferably, the fruit can be cleaned with only water. The
fruit can be soaked in the solution of water for greater than or equal to 24 hours.

[0033] Next, the method of making fermented fruit solutions can include pureeing a fruit

to produce a fruit puree (step 103). The fruit puree can be obtained by grinding the fruit into a
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puree. Preferably, the fruit puree comprises about 90% pineapple. More preferably, the fruit
puree comprises about 95% pineapple. Even more preferably, the fruit puree comprises about
99% pineapple. Most preferably, the fruit puree comprises about 100% pineapple.
[0034] As illustrated in FIG. 1, the method of making fermented fruit solutions can
include preparing a sugar solution by mixing water and sugar (step 104). The sugar solution can
be prepared by mixing about 3 to about 40 weight percent of a sugar with about 60 to about 97

- weight percent of a water to form a sugar solution. Preferably, the sugar solution can be
prepared by mixing about 14 to about 27 weight percent of a sugar with about 73 to about 86
weight percent of a water. More preferably, the sugar solution can be prepared by mixing about
20 weight percent of a sugar with about 80 weight percent of a water. The sugar and water can
be mixed with an electric stirrer. The sugar can be any sugar including a type of disaccharide,
oligosaccharide and/or a type of monosaccharide. The sugar can be in either solid or liquid form.
Preferably, the sugar is sucrose. The brix level of the sugar solution preferably is greater than or
equal to 19%. The brix level of the sugar solution can be determined by using a refractometer.
[0035] As illustrated in FIG. 1, the method of making fermented fruit solutions can
include mixing the fruit puree and sugar solution (step 105). The mixture can be prepared by
mixing about 20 to about 50 weight percent of the fruit puree with about 50 to about 80 weight
percent of the sugar solution to produce a fruit-sugar solution, wherein the weight percents are
based on the total weight of the fruit-sugar solution. Preferably, the mixture can be prepared by
mixing about 35 to about 38 weight percent of the fruit puree with about 62 to about 65 weight
percent of the sugar solution. More preferably, the mixture can be prepared by mixing about
37.5 weight percent of the fruit puree with about 62.5 weight percent of the sugar solution. The

fruit puree and sugar solution can be mixed with an electric stirrer.
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[0036] As illustrated in FIG. 1, the method of making fermented fruit solutions can
include adding a base to the fruit-sugar solution to form a pre-fermented fruit solution (step 106).
A base can be added to the fruit-sugar solution such that it produces a pre-fermented fruit
solution with a pH of about 5.5 to about 9.0. Preferably, a base can be added to the fruit-sugar
solution such that it produces a pre-fermented fruit solution with a pH of about 6.0 to about 8.0.
The base can be selected from the group consisting of sodium hydroxide, potassium hydroxide
and APG. After addition of the base, the pre-fermented fruit solution preferably has a brix level
of about 12% to about 24%. More preferably, the pre-fermented fruit solution has a brix level of
about 15% to about 24%. The brix level of the pre-fermented fruit solution can be determined by
using a refractometer.

[0037] As illustrated in FIG. 1, the method of making fermented fruit solutions can
include fermenting the pre-fermented fruit solution in a closed container (step 107). In certain
embodiments of the invention, the pre-fermented fruit solution can fill the container in an
amount between about 85% to about 90%. In certain embodiments of the invention, the
container is a 200 liter polyethylene plastic tank with a lid. The remainder of the container can
be air. The container can be secured with a clamp device to ensure that the pre-fermented fruit
solution is not exposed to outside environmental conditions or contaminants. The container can
be stored at ambient temperature in tropical climates, for instance at temperatures ranging from
27 to 45°C.

[0038] The pre-fermented fruit solution can be allowed to ferment until the solution
exhibits certain characteristics. The characteristics that can be observed to aid in the
determination of when to stop fermentation can include the total sugar content, total acid content,

electrical conductivity, total microbial count, lactic acid bacteria count, and/or yeast and mold
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count. The characteristics of the pre-fermented fruit solution can be observed at set intervals.
The characteristics can be observed on a weekly or monthly basis.

[0039] The pre-fermented fruit solution can be fermented until it exhibits a total sugar
content that is close to or equal to zero percent. Preferably, the pre-fermented fruit solution is
allowed to ferment until the total sugar content is less than or equal to 0.10%. More preferably,
the pre-fermented solution is allowed to ferment until the total sugar content is less than or equal
t0 0.05%.

[0040] The pre-fermented fruit solution can be fermented until it exhibits a total acid
content that reaches a certain level. Preferably, the pre-fermented fruit solution is allowed to
ferment until the total acid content is greater than or equal to 2%. More preferably, the pre-
fermented solution is allowed to ferment until the total acid content is greater than or equal to
3%.

[0041] As illustrated in FIG. 1, after the solution exhibits certain pre-determined
characteristics, the fermented fruit solution can be filtered (step 108). The fermented fruit
solution can be filtered with a filter to separate crusts. An example of a filter for use with the
present invention is a cloth filter.

[0042] Following filtration, alum, although not necessary, can be added to the fermented
fruit solution and the fermented fruit solution can once again be filtered (step 109). Alum can be
added to the fermented fruit solution to aid with the settling of sediment. Alum can be added in
an amount ranging from about 0.5 weight percent to 1.0 weight percent based on the total weight
of the fermented fruit solution. After addition of alum, the fermented fruit solution can sit for

greater than or equal to 24 hours. The fermented fruit solution can then be filtered. The
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fermented fruit solution can be filtered using a filter. An example of a filter for use with the
present invention is a cloth filter.

[0043] If desired for a long-lasting product, as illustrated in FIG. 1, the method of
making fermented fruit solutions can include adding a preservative, such as potassium
metabisulphite, potassium sorbate, and/or sodium benzoate to the fermented fruit solution (step
110). Such preservative (s) can be added to the fermented fruit solution once the solution
exhibits certain characteristics, as described above. The preservative(s) can be added to stop the
fermentation process. If the preservative is potassium metabisulphite, potassium metabisulphite
can be added in an amount from about 0.001 to about 0.2 weight percent based on the total
weight of the fermented fruit solution. Preferably, potassium metabisulphite can be added in an
amount from about 0.01 to about 0.1 weight percent based on the total weight of the fermented
fruit solution. If the preservative is a mixture of potassium sorbate and sodium benzoate,
potassium sorbate can be added in an amount from about 0.1 to about 1 weight percent based on
the total weight of the fermented fruit solution and sodium benzoate can be added in an amount
from about 0.01 to about 0.1 weight percent based on the total weight of the fermented fruit
solution. After adding the preservative(s), the fermented fruit solution should be allowed to sit
for a minimum of 3 hours.

[0044] Following the addition of such preservative(s), if any, the fermented fruit solution
can be used in a softening composition. The fermented fruit solution can be used in softening
compositions, including for example, fabric softeners and related products.

[0045] Referring now to FIG. 2, a flow diagram illustrating the steps of a method of

making fermented fruit solutions in accordance with exemplary embodiments of the present
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invention is provided. In an embodiment of the present invention, method 200 includes several
of the same steps described above in reference to method 100, including steps 101 through 110.
[0046] In method 200, as illustrated in FIG. 2, method 200 can include adding lactic acid
bacteria starter to the pre-fermented fruit solution (step 201). The lactic acid bacteria starter can

be added to the pre-fermented fruit solution to help with fermentation of the pre-fermented fruit

solution.

[0047] As illustrated in FIG.2, after stép 201, method 200 includes step 107 through step
110.

[0048] Referring now to FIG. 3, a flow diagram illustrating the steps of a method of

making fermented fruit solutions in accordance with exemplary embodiments of the present
invention is provided. In an embodiment of the present invention, method 300 includes several
of the same steps described above in reference to method 200, including steps 101 through 110.
[0049] As illustrated in FIG. 3, method 300 can include adding a preservative(s), such as
potassium metabisulphite, potassium sorbate, and/or sodium benzoate to the fruit-sugar solution
after the fruit sugar solution is prepared by mixing the fruit puree and sugar solution (step 301).
Such preservative(s) can be used to kill micro-organisms in the fruit-sugar solution including
yeast and mold. After adding the preservative and adjusting pH of the fruit-sugar solution (see
step 106), lactic acid bacteria can be added (step 201). As illustrated in FIG. 3, after step 201,

method 300 includes steps 107 through steps 110 from methods 100 and 200.

[06050] Embodiments of the present invention also include methods of softening an article
with a softening composition comprising a fermented fruit solution. Following preparation of

the fermented fruit solutions described above, the fermented fruit solutions can be used to soften
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an article. Methods of the invention can comprise using a softening composition with a
fermented fruit solution to soften an article.

[0051] Embodiments of the present invention include softening compositions comprising
fermented fruit solutions and softening agents wherein the softening agents do not include
quaternary ammonium compounds. The softening compositions can include a fermented fruit
solution such as the above described fermented fruit solutions. The softening compositions can
be used as fabric softeners and related products.

[0052] The softening compositions can include one or more softening agents wherein the
one or more softening agents does not include a quaternary ammonium compound. In preferred
embodiments of the present invention, the one or more softening agents wherein the one or more
softening agents does not include a quaternary ammonium compound is selected from the group
consisting of soy lecithin, oleic acid, glycerol and mixtures thereof. Preferably, the total weight
percent of the one or more softening agents, wherein the one or more softening agents does not
include a quaternary ammonium compound, is about 2 to about 18 weight percent based on the
total weight of the composition. More preferably, the total weight percent of the one or more
softening agents wherein the one or more softening agents does not include a quaternary
ammonium compound is about 3 to about 12.5 weight percent. Even more preferably, the total
weight percent of the one or more softening agents wherein the one or more softening agents
does not include a quaternary ammonium compound is about 5.5 to about 10 weight percent.
[0053] In certain embodiments of the present invention, the one or more softening agents
wherein the one or more softening agents does not include a quaternary ammonium compound is
a mixture of soy lecithin, oleic acid, and glycerol. In embodiments where the softening

composition comprises a mixture of soy lecithin, oleic acid, and glycerol, soy lecithin can be
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present in amount of about 1 to about 3 weight percent based on the total weight of the
composition, oleic acid can be present in amount of about 1 to about 5 weight percent based on
the total weight of the compbsition and glycerol can be present in an amount of about 1 to about
10 weight percent based on the total weight of the composition. More preferably, in
embodiments where the softening composition comprises a mixture of soy lecithin, oleic acid,
and glycerol, soy lecithin can be present in amount of about 1 to about 2.5 weight percent based
on the total weight of the composition, oleic acid can be present in amount of about 1 to about 3
weight percent based on the total weight of the composition and glycerol can be present in an
amount of about 1 to about 7 weight percent based on the total weight of the composition. Even
more preferably, in embodiments where the softening composition comprises a mixture of soy
lecithin, oleic acid, and glycerol, soy lecithin can be present in amount of about 1.5 to about 2
weight percent based on the total weight of the composition, oleic acid can be present in amount
of about 2 to about 3 weight percent based on the total weight of the composition and glycerol
can be present in an amount of about 2 to about 5 weight percent based on the total weight of the
composition.

[0054] The softening compositions can include at least one anti-oxidant agent. In
preferred embodiments of the invention, the at least one anti-oxidant agent is vitamin E.
Preferably, the at least one anti-oxidant agent is present in an amount of about 0.2 to about 1
weight percent based on the total weight of the composition.

[0055] The softening compositions can include at least one emulsifier. In preferred
embodiments of Fhe present invention, the at least one emulsifier is selected from the group
consisting of PEG-60 hydrogenated castor oil, polyoxyethylene (20) sorbitan monooleate,

sorbitan monooleate, and mixtures thereof. Preferably, the at least one emulsifier is present in an
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amount of about 2 to about 5 weight percent based on the total weight percent of the
composition.

[0056] The softening compositions can include at least one pH adjusting agent. In
preferred embodiments of the present invention, the at least one pH adjusting agent is selected
from the group consisting of citric acid, lactic acid and mixtures thereof. Preferably, the at least
one pH adjusting agent is present in an amount of about 2 to about 5 weight percent based on the
total weight of the composition.

[0057] The softening compositions can include at least one thickener. In preferred
embodiments of the invéntion, the thickener is at least one selected from the group consisting of
natural gums, sodium chloride and mixtures thereof. Examples of natural gums that can be used
with the present invention include guar gum, xantham gum, and gum arabic. Preferably, the
thickener is present in an amount of about 0.1 to about 2 weight percent based on the total weight
of the composition.

[0058] The softening compositions can include at least one corrosion inhibitor. In
preferred embodiments of the present invention, the at least one corrosion inhibitor is selected
from the group consisting of gum arabic, sodium polyaspartate and mixtures thereof. Preferably,
the at least one corrosion inhibitor is present in an amount of about 0.1 to about 2.5 weight
percent based on the total weight of the composition.

[0059] The softening compositions can also include a preservative. Examples of
preservatives for use with the present invention include boric acid, benzoic acid, potassium
sorbate, nisin, natamycin, and mixtures thereof. Preferably, the preservative is selected from the
group consisting of potassium sorbate, nisin, natamycin, and mixtures thereof. If boric acid, the

preservative can be present in an amount not greater than about 2 weight percent based on the
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total weight of the composition. If not boric acid, the preservative can be present in an amount
of not greater than about 1 weight percent based on the total weight of the composition.

[0060] The softening compositions can also include an essential oil and/or a fragrance.
[0061] The softening compositions can also include water. The remainder of the weight
percent can be water.

[0062] Embodiments of the present invention include methods of making softening
compositions. Referring now to FIG. 4, a flow diagram illustrating the steps of a method of
making softening compositions in accordance with exemplary embodiments of the present
invention is provided. In an embodiment of the present invention, method 400 includes
preparing a pre-fermented fruit solution (step 401). The pre-fermented fruit solution can be
prepared in accordance with the above described methods, for example methods 100, 200 and/or
300. As described in detail above, the pre-fermented fruit solution is prepared prior to
fermentation and may comprise fruit puree, sugar and water in various amounts.

[0063] Next, in method 400, the pre-fermented fruit solution can be fermented with lactic
acid bacteria to create a fermented fruit solution (step 402). The pre-fermented fruit solution can
be fermented as described in detail above, for example in methods 100, 200 and/or 300.

[0064] Next, in method 400, the fermented fruit solution can be mixed with one or more
softening agents wherein the one or more softening agents does not include a quaternary
ammonium compound (step 403). The total weight percent of the one or more softening agents,
wherein the one or more softening agents does not include a quaternary ammonium compound,
can be about 2 to about 18 weight percent based on the total weight of the composition. In
certain embodiments of the claimed invention, the mixing can be performed at temperatures

between 25°C to 35°C. A high speed mixer or homogenizer can be used to perform the mixing.
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In preferred embodiments of the present invention, the one or more softening agents wherein the
one or more softening agents does not include a quaternary ammonium compo{md is selected
from the group consisting of soy lecithin, oleic acid, glycerol and mixtures therebf. Preferably,
the total weight percent of the one or more softening agents wherein the one or more softening
agents does not include a quaternary ammonium compound is about 2 to about 18 weight percent
based on the total weight of the composition. More preferably, the one or more softening agents
wherein the one or more softening agents does not include a quaternary ammonium compound is
used in an amount of about 3 to about 12.5 weight percent. Even more preferably, the one or
more softening agents wherein the one or more softening agents does not include a quaternary
ammonium compound is used in an amount of about 5.5 to about 10 weight percent.
[0065] In certain embodiments of the present invention, the one or more softening agents
wherein the one or more softening agents does not include a quaternary ammonium compound is
a mixture of soy lecithin, oleic acid and glycerol. In embodiments where the softening
composition comprises a mixture of soy lecithin, oleic acid, and glycerol, soy lecithin can be
used in amount of about 1 to about 3 weight percent based on the total weight of the
composition, oleic acid can be used in amount of about 1 to about 5 weight percent based on the
total weight of the composition and glycerol can be used in an amount of about 1 to about 10
“weight percent based on the total weight of the composition. More preferably, in embodiments
where the softening composition comprises a mixture of soy lecithin, oleic acid, and glycerol,
soy lecithin can be used in amount of about 1 to about 2.5 weight percent based on the total
weight of the composition, oleic acid can be used in amount of about 1 to about 3 weight percent
based on the total weight of the composition and glycerol can be used in an amount of about 1 to

about 7 weight percent based on the total weight of the composition. Even more preferably, in
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embodiments where the softening composition comprises a mixture of soy lecithin, oleic acid,
and glycerol, soy lecithin can be used in amount of about 1.5 to about 2 weight percent based on
the total weight of the composition, oleic acid can be used in amount of about 2 to about 3
weight percent based on the total weight of the composition and glycerol can be used in an
amount of about 2 to about 5 weight percent based on the total weight of the composition.
[0066] Referring now to FIG. 5, a flow diagram illustrating the steps of a method of
making softening compositions in accordance with exemplary embodiments of the present
invention is provided. In an embodiment of the present invention, method 500 includes several
of the same steps of method 400, including steps 401, 402, and 403.

[0067] Next, in method 500, at least one anti-oxidant agent can be added to the mixture
(step 504). In preferred embodiments of the present invention, the at least one anti-oxidant agent
is vitamin E. Preferably, the at least one anti-oxidant agent is used in an amount of about 0.2 to
about 1 weight percent based on the total weight percent of the composition.

[0068] Method 400 can further include adding at least one emulsifier (step 505). The at
least one emulsifier can be selected from the group consisting of PEG-60 hydrogenated castor
oil, polyoxyethylene (20) sorbitan monooleate, sorbitan monooleate, and mixtures thereof.
Preferably, the at least one emulsifier is used in an amount of about 2 to about 5 weight percent
based on the total weight of the composition.

[0069] Next, in method 500, at least one pH adjusting agent is added to the mixture (step
506). The at least one pH adjusting agent can be selected from the group consisting of citric
acid, lactic acid and mixtures thereof. Preferably, the at least one pH adjusting agent is used in

an amount of about 2 to about 5 weight percent based on the total weight of the composition.
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[0070] Method 500 can further include adding a mixture of at least one thickener with
water (step 507). In preferred embodiments of the invention, the thickener is at least one
selected from the group consisting of natural gums, sodium chloride and mixtures thereof.
Examples of natural gums that can be used with the present invention include guar gum, xantham
gum, and gum arabic. Preferably, the thickener is used in an amount of about 0.1 to about 2
weight percent based on the total weight of the composition. The thickener can be mixed with
water prior to being added. A homogenizer can be used to dissolve xantham gum, guar gum,
gum arabic or other natural gums used with the present invention.

[0071] Referring now to FIG. 6, a flow diagram illustrating the steps of a method of
making softening compositions in accordance with exemplary embodiments of the present
invention is provided. In an embodiment of the present invention, method 600 includes several
of the same steps of method 500, including steps 401, 402, 403 and steps 504 through 507.
[0072] Next, in method 600, at least one corrosion inhibitor is added to the mixture (step 608).
In preferred embodiments of the invention, the at least one corrosion inhibitor is at least one
selected from the group consisting of gum arabic, sodium polyaspartate and mixtures thereof.
Preferably, the at least one corrosion inhibitor is used in an amount of about 0.1 to about 2.5
weight percent based on the total weight of the composition.

[0073] Next, in method 600, at least one preservative is added to the mixture (step 609).
Examples of preservatives for use with the present invention include boric acid, benzoic acid,
potassium sorbate, nisin, natamycin, and mixtures thereof. Preferably the preservative is at least
one selected from the group consisting of potassium sorbate, nisin, natamycin, and mixtures
thereof. If boric acid, the preservative can be used in an amount not greater than about 2 weight

percent based on the total weight of the composition. If not boric acid, the preservative can be
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used in an amount of not greater than about 1 weight percent based on the total weight of the
composition.

[0074] Next, in method 600, at least one selected from the group consisting of an
essential oil and a fragrance is added to the mixture (step 610).

[0075] Embodiments of the present invention also include methods of softening an article
with a softening composition comprising a fermented fruit solution and one or more softening
agents wherein the one or more softening agents does not include a quaternary ammonium
compound. Following preparation of the softening compositions described above, the softening

compositions can be used to soften an article.

[0076] The following examples illustrate certain embodiments of the invention without
limitation.

EXAMPLES

[6077] Fermented fruit solutions were prepared in accordance with the methods

described in detail above. The fermented fruit solutions were prepared similarly except for the

composition of the pre-fermented fruit solution. Table 1 provides the components of Examples

1-3:
[0078] TABLE 1

Example 1 Example 2 Example 3
Sucrose 12.5% 11.1% 10%
Pineapple Puree 37.5% 33.3% 30%
Water 50.0% 55.6% 60%

All concentrations are weight percent, based on the total weight of the pre-fermented fruit

composition.
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[0079] After preparation of the fermented fruit solutions, the pH, total sugar content and
total acid content was measured after 2.5 months. Three different samples of each example were

measured. The results of these measurements are provided in Table 2.

[6080] TABLE 2
pH Total Sugar Content (%) Total Acid Content (%)

Example 1A 3.09 0.04 3.19
Example 1B 3.19 0.03 3.07
Example 1C 3.17 1.62 3.10
Example 2A 3.11 1.40 3.06
Example 2B 3.08 0.10 2.28
Example 2C 3.15 0.11 2.28
Example 3A 3.11 0.13 2.27
Example 3B 3.16 0.15 2.25
Example 3C 3.13 0.14 2.26

As is illustrated in Table 2, the total acid content of Example 1 was surprisingly higher than the
total acid content of the other examples. Thus, it appears that the weight percents of sucrose,
pineapple and water, as used in Example 1 of the present invention result in superior cleaning
compositions. Specifically, a ratio of sugar:fruit:water of 1:3:4 appears to produce superior
cleaning compositions.

[0081] Additional fermented fruit solutions were prepared in accordance with the
methods described in detail above. In Examples 4-33, the pre-fermented fruit solutions were all
prepared using a sugar:fruit:water ratio of 1:3:4. In Examples 4-18, the initial brix level of the
pineapple used to prepare the pineapple puree was not measured. Rather, all pineapples,
regardless of brix level were used for Examples 4-18. In Examples 19-33, the selected
pineapples included a brix level of greater than or equal to 12%.

[0082] The initial brix level of the pre-fermented fruit solution was measured at day 0.
After preparation of the fermented fruit solutions, the pH, total sugar content (“TS”) and total

acid content (“TA”) of the fermented fruit solutions were measured after 1.5 months.
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Additionally, the pH and total acid content (“TA”) of the fermented fruit solutions were
measured after 2 months. Finally, the pH, total acid content (“TA”™), electric conductivity (“EC”)
and temperature of the fermented fruit solutions were measured after 3 months. The results of

these measurements are provided in Table 3.

[6683] TABLE 3
Example Day 0 1.5 Months 2 Months 3 Months
No. BrixLevel | pH | TS | TA | pH | TA | pH | TA | EC | Temp
(*5) 1 (%) | (%) (%) () | (u8) | O
4 16.0 290 1 002 | 3.51 | 3.10 | 3.47 | 3.00 | 3.38 12570 | 33.0
5 16.7 3.00 | 0.05 284 | 3.00 | 3.47 1 3.00 | 3.15 | 2540 | 33.0
6 13.0 3.00 | 0.04 | 3.15 | 3.10 | 3.11 | 3.00 | 3.38 {2700 | 32.5
7 12.9 290 10.02 | 378 | 3.10 | 3.96 { 3.00 | 3.60 | 2550 | 33.0
8 13.0 3.00 | 0.03 | 3.06 | 3.20 | 3.51 | 3.00 | 3.06 | 2400 | 33.0
9 14.9 3.00 | 6.07 | 324 | 3.00 | 3.69 | 3.00 | 3.74 | 2680 | 33.0
10 15.0 3.00 | 0.00 | 342 1320 | 3.33 | 3.00 | 3.65 | 2630 | 33.0
11 14.2 3.00 | 0.00 | 3.15 | 3.10 | 3.87 | 3.00 | 3.38 | 2620 | 33.0
12 14.6 3.00 | 0.06 | 3.11 | 3.00 | 3.78 | 3.00 | 3.69 | 2660 | 325
13 14.8 3.00 | 0.03 | 338 | 3.00 | 3.33 | 3.00 | 3.42 | 2730 | 32.5
14 15.8 3.00 | 0.03 | 342 | 3.10 | 3.87 | 3.00 | 3.60 | 2560 | 33.0
15 18.0 3.00 | 0.04 | 342 | 3.00 | 3.74 | 3.00 | 3.56 | 2250 | 32.5
16 14.0 3.00 | 0.04 | 347 | 3.10 | 3.33 | 3.00 | 3.47 {2730 | 325
17 13.7 290 | 0.02 | 3.51 | 3.00 | 3.29 | 3.00 | 4.23 | 2640 | 325
18 13.4 3.00 ] 0.03 | 342 | 3.10 | 4.01 | 3.00 | 3.29 | 2660 | 32.5
19 16.0 3.09 1 0.04 | 297 | 3.00 | 3.96 | 3.10 | 3.69 | 2910 | 30.0
20 16.8 3.08 | 0.04 | 3.38 | 3.00 | 405 | 3.10 { 423 | 3210 | 30.0
21 16.7 3.04 1 0.04 | 3.78 | 3.00 | 423 | 3.00 { 4.82 | 2880 | 30.0
22 15.8 3.03 1 0.04 | 324 | 3.00 | 432 | 3.10 | 5.54 | 3270 | 30.0
23 14.6 295 1 0.04 | 3.65|3.00 | 419 | 3.10 { 527 {2990} 30.0
24 16.7 256 | 0.04 | 441 | 3.00 | 4.05 | 3.10 |1 527 | 3110 | 30.0
25 17.8 292 1 0.03 1459 270 ] 450 | 3.00 | 4.59 | 2980 | 30.0
26 16.3 298 | 0.05 | 3.60 | 290 1 4.14 | 3.00 | 4.73 | 2790 | 30.0
27 17.5 292 1 0.03 1360|2901 3.78 | 310 | 4.19 | 2900 | 30.0
28 18.3 293 1003 1401 {250} 356 | 3.00 | 563 | 2540 | 300
29 18.6 292 | 0.05 { 437 | 3.00 | 410 | 3.10 | 4.86 | 2910 | 30.0
30 17.5 293 1004 {423 13003781310 | 4.77 {3040 | 30.0
31 16.3 294 1004 { 441 | 3.00 | 3.69 | 3.00 | 4.10 | 3090 | 30.0
32 17.6 250 | 0.05 [ 441 | 290 | 419 | 3.00 | 5.67 | 2970 | 300
33 16.6 297 1002 | 396|300 396 | 3.00 | 4.32 3050 30.0
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As is illustrated in Table 3, the total acid content of Examples 19-33 was surprisingly higher than
the total acid content of the other examples. In Examples 4-18, the total acid content after 3
months ranged from 3.06% to 4.23% with a mean value of 3.50%. In Examples 19-33, the total
acid content after 3 months ranged from 3.69% to 5.67% with a mean value of 4.77%. Thus, the
selection of pineapples for the fruit puree with a brix level greater than or equal to 12% results in
superior cleaning compositions.

[0684] Additional fermented fruit solutions were prepared in accordance with the
methods described in detail above. In Examples 34-48, the selected pineapples were washed
only with tap water. In Examples 49-63, the selected pineapples were all washed with
previously created fermented fruit solutions.

[0085] After preparation of the fermented fruit solutions, the pH and brix level were
measured at day 0. Additionally, the pH and total acid content (“TA”) were measured after 2
days. The pH, total sugar content (“TS”), total acid content (“TA”), and electrical conductivity

(“EC”) were measured after 1 month. The results of these measurements are provided in Table

4,

[0086] TABLE 4

Example Day 0 Day 2 1 Month
No. pH | Brix Level pH TA pH TS TA EC

(%) () (%) (%) (BS)

34 8.10 17.9 4.00 0.77 3.00 0.0000 2.97 3670
35 8.10 18.2 4.00 0.85 3.00 0.0042 3.60 3190
36 8.00 17.6 4.00 0.85 2.93 0.0032 3.42 3040
37 8.40 17.6 4.00 0.77 3.00 0.0039 2.97 3160
38 8.30 17.6 4.00 0.85 3.00 0.0000 2.70 3700
39 8.20 17.9 4.00 1.08 3.00 0.0032 4.50 3010
40 8.20 17.9 4.00 0.90 3.00 0.0042 3.60 3160
41 8.50 17.6 4.00 1.13 2.90 0.0004 3.15 3030
42 7.10 17.2 4.00 1.04 3.00 0.0056 3.29 3490
43 7.40 17.9 4.00 1.04 3.00 0.0046 3.11 2950
44 6.40 17.2 4.00 1.04 3.00 0.0011 3.78 3820
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45 7.10 17.8 4.00 0.68 3.00 0.0042 3.15 3640
46 6.70 17.2 4.00 0.63 3.00 0.0001 3.51 3610
47 6.70 17.6 4.00 1.26 3.00 0.0022 3.15 3420
48 7.40 17.7 4.00 1.22 3.00 0.0000 3.51 3540
49 6.70 18.6 — - 3.10 0.0404 5.22 3910
30 7.00 18.2 3.40 3.33 3.10 0.0369 4.14 3830
51 6.40 18.0 — — 3.00 0.0321 5.04 3550
52 6.20 17.7 3.48 3.87 3.00 0.0547 4.32 3050
53 6.40 17.7 — — 3.10 0.0415 4.86 3600
34 6.10 17.5 3.50 2.07 3.00 0.0373 5.22 3560
55 6.10 17.5 3.40 3.24 3.00 0.0356 4.95 3440
56 6.20 17.8 - — 3.10 0.0392 5.40 3600
57 6.40 18.3 — — 3.10 0.0356 4.68 3970
58 6.30 17.3 3.50 1.71 3.10 0.0317 5.04 3890
39 6.40 17.7 - — 3.10 0.0331 4.14 3950
60 6.20 17.7 — - 3.00 0.0411 5.04 3490
61 6.30 17.5 3.43 2.79 3.00 0.0380 5.04 3790
62 6.10 17.5 3.46 2.16 3.00 0.0432 5.22 3540
63 6.10 17.6 3.50 2.70 3.00 0.0394 4.86 3500

As is illustrated in Table 4, the total acid content of Examples 49-63 was surprisingly higher than
the total acid content of the other examples. In Examples 34-48, the total acid content after 1
month ranged from 2.70% to 4.50% with a mean value of 3.36%. In Examples 49-63, the total
acid content after 1 month ranged from 4.14% to 5.40% with a mean value of 4.88%. Thus,
cleaning the selected pineapples with a previously created fermented fruit solution rather than
cleaning the selected pineapples with water results in superior cleaning compositions.

[0087] The present invention also provides for softening compositions comprising
fermented fruit solutions and softening agents wherein the softening agents do not include
quaternary ammonium compounds. The fermented fruit solutions help to dissolve impurities as a
natural surfactant and act synergistically with the softening agents which are not quaternary
ammonium compounds to soften articles. A significant number of tests were conducted to
determine the capabilities of the present invention to soften an article. The softening

compositions of the present invention have been shown both to soften fabrics on an absolute
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basis, and have been shown to soften fabrics better than (a) those brand names currently sold in
Asia portraying themselves as 100% natural, which do not list in their ingredient list a quaternary
ammonium compound and (b) white distilled vinegar, which is used in lieu of conventional
fabric softeners by health and environment focused people.

[0088] In certain tests detailed below, softening compositions of the present invention
were compared against (a) certain brand name natural fabric softeners which do not list in their
ingredient mix quaternary ammonium compounds and (b) white distilled vinegar. Tests were
also made comparing certain compositions with and without fermented fruit to show that adding
fermented fruit with the softening agents of the present invention adds to the softening ability.
[0089] To determine the softening properties, tests were created to determine people’s
view of the primary function of the product, i.e., softening. That is, people were given fabrics
which have been softened with the products of the present invention and asked to compare these
products with other brand name products and/or vinegar (without knowing which fabrics were
softened with which product) and were asked to rate the softening. Although such tests are
inherently subjective, this is the method commonly and regularly used in the industry. In
addition to the softening properties, a reduction of static electricity was measured. The reduction
of static electricity was measured objectively through an electrostatic meter by measuring IB
values. The lower the absolute value, i.e., the closer to zero, the better the reduction of static
electricity (for this measurement, a SIMCO FMX-003 Electrostatic Fieldmeter was used).
[0090] In the experiments, the results of which are summarized in Tables 5-9, the
following study methodology was used. For each softener test, cotton towels (each white 100%
cotton with size of 75cm x 145 cm) were used. For test subjects to better distinguish fabric

softeners, the fabric was roughened in the following way: each towel was washed with Haiter
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Color (35 ml) 10 times at the following settings: ambient temperature, spin cycle of 850. After
the 10 times wash, the towels were dried (90 minutes cycle). The washers and dryers used were
both Electrolux brands. Then, a second wash was performed with Haiter (35 ml) as laundry
detergent and each respective fabric softener (20 ml) at a setting of ambient temperature (cotton
setting on cold), spin cycle of 500. Test subjects were not told which brand of which fabric
softener was used on which towel, and towels were coded with letters. Each experiment test
subject was asked to rate the softening feeling (the higher the number the better).

[0091] For the experiment summarized in Table 5, for each towel, test subjects were
asked to write down a number representing the softening feeling: “4” for best softening feeling,
a “3” for next best, a “2” for 3" best, and a “1” for worst feeling. The additions of the numbers
added together from the test subjects create a softening value; the higher the value the better.
[0092] Table 5 (with Example 64 and Example 65) shows that fermented fruit works
synergistically with the softening agents (which do not include quaternary ammonium
compounds). For example, the only differences in formulation between Example 64 and

Example 65 below is that Example 64 contains fermented fluid and Example 65 does not contain

fermented fluid.
{0093] EXAMPLE 64
Ingredient M
solution

Fermented fruit 15.7%
Guar gum 0.3%
Gum Arabic 0.2%
Polysorbate 80 0.1%
Lactic acid 0.3%
Sodium acetate 0.3%
Citric acid 0.6%
Water 78.3%
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Calcium Chloride 0.6%
Polyaspartate 0.5%
Boric acid 2.0%
Glycerin 0.9%
Potassium sorbate 0.1%
Total 100,0%
[0094] EXAMPLE 65
Ingredient m
solution
Fermented fruit 0.0%
Guar gum 0.3%
Gum Arabic 0.2%
Polysorbate 80 0.1%
Lactic acid 0.3%
Sodium acetate 0.3%
Citric acid 0.6%
Water 94.0%
Calcium Chloride 0.6%
Polyaspartate 0.5%
Boric acid 2.0%
Glycerin 0.9%
Potassium sorbate 0.1%
Total 100.0%

[0095] TABLE 5

Softening Softening
Composition Value
Example 64 11
Example 65
[0096] Exemplary embodiments of the present invention used in experiments include

Example 66, Example 67, Example 68, Example 69, Example 70, Example 71, Example 72 and

Example 73. These exemplary embodiments are set forth below.
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EXAMPLE 66
Ingredient %.in
solution

Fermented Fruit 15.7%
Guar gum 0.3%
Gum Arabic 0.2%
Polysorbate 80 0.1%
Lactic acid 0.3%
Sodium acetate 0.3%
Citric acid 0.6%
Water 73.3%
Calcium Chloride 0.6%
Polyaspartate 0.5%
Boric acid 2.0%
Glycerin 3.0%
Oleic acid 3.0%
Potassium sorbate 0.1%

Total 100.0%
EXAMPLE 67

Ingredient ;%;i_.g
solution

Fermented Fruit 30.0% |.
Guar gum 0.3%
Gum Arshic 0.2%
Polysorbate 80 0.1%
Lactic acid 0.3%
Sodium acetate 0.3%
Citric acid 0.6%
‘Water 58.9%
Calcium Chloride 0.6%
Polyaspartate 0.5%
Boric acid 2.0%
Glycerin 3.0%
Oleic acid 3.0%
Potassium sorbate 0.1%

Total 100.0%
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EXAMPLE 68

Ingredient

Fermented fruit 15.4%
Xanthan gum 0.2%
Gum Arabic 0.3%
Polysorbate 80 0.1%
Lactic acid 0.3%
Sodium acetate 0.3%
Citric acid 0.6%
Water 77.1%
Calcium Chloride 0.6%
Polyaspartate 0.5%
Boric acid 2.0%
Glycerin 0.9%
Oleic Acid 1.5%
Potassium sorbate 0.1%
Total 100.0%
EXAMPLE 69
. % in
Ingredient somn

Water 54.6
Solec 8160 1.5
Xanthan gum 0.2
Oleic acid 2.5
Vitamin E 0.2
Croduret 60-SO-{SG) 2.5
Scent 0.3
Glycerin 5.0
Fermented Fruit 30.0
Sodium Polyaspartate 0.5
Citric acid 2.5
Potassium sorbate 0.2

Total 106.0
EXAMPLE 70

Ingredient Zq“;i‘fx‘l;
solution

Water 57.7
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Solec 8160 1.5
Oleic acid 2.5
Polysorbate 80 2.0
Scent 0.3
Glycerin 5.0
Fermented Fruit 30.0
Sodium Polyaspartate 0.5
Lactic acid 0.3
Potassium sorbate 0.2

Total 160.0
EXAMPLE 71

Ingredient o.in
solution

Fermented Fruit 30.0%
Guar gum 0.3%
Gum Arabic 0.2%
Polysorbate 80 2.0%
Lactic acid 0.3%
Sodium acetate 0.3%
Water 58.3%
Calcium Chloride 1.0%
Polyaspartate 0.5%
Glycerin 4.0%
Oleic acid 3.0%
Potassium sorbate 0.1%

Total 100.0%
EXAMPLE 72

Ingredient Lin
solution

Fermented Fruit 15.7%
Guar gum 0.3%
Gum Arabic 0.2%
Polysorbate 80 0.1%
Lactic acid 0.3%
Sodium acetate 0.3%
Citric geid 0.6%
Water 74.8%
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Calcium Chloride 0.6%
Polyaspartate 0.5%
Boric acid 2.0%
Glycerin 3.0%
Oleic acid 1.5%
Potassium sorbate 0.1%

Total 100.0%
EXAMPLE 73

Py
Ingredient . gﬁ n

Fermented Fruit 15.7%
Guar gum 0.3%
(Gum arabic 0.2%
Polysorbate 80 0.1%
Lactic acid 0.3%
Sodium acetate 0.3%
Citric acid 0.6%
Water 72.8%
Calcium Chloride 0.6%
Polyaspartate 0.5%
Boric acid 2.0%
Glycerin 5.0%
Cleic acid 1.5%
Potassium sorbate 0.1%

Total 100.0%
[0097] Table 6 illustrates another experiment showing fermented fluid improves

softening ability. For the experiment summarized in Table 6, for each towel, test subjects were
asked to write down a number representing the softening feeling: “2” for best softening feeling
and a “1” for worse feeling. The additions of the numbers added together from the test subjects
create a softening value; the higher the value, the better.

[0098] Table 6 shows that fermented fruit works synergistically with the softening agents

(which do not include quaternary ammonium compounds). The only differences in formulation
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between Example 66 and Example 67 is that Example 66 contains fermented fluid at 16% and
Example 67 contains fermented fluid at 30%. Example 66 and Example 67 are exemplary
embodiments of the present invention.

[0099] TABLE 6

Softening Softening
Composition Value
Example 66 12
Example 67 18
[0100] In the 2 below experiments, summarized in Tables 7 and 8, for each towel, test

subjects were asked to write down a number representing the softening feeling: “4” for best
softening feeling, a “3” for next best, a “2” for 3" best, and a “1” for worst feeling. The
additions of the numbers added together from the test subjects create a softening value; the
higher the value the better. In Table 7, an exemplary embodiment of the present invention
(Example 68) is compared against not using any fabric softener. In a separate experiment with a
larger number of test subjects, an exemplary embodiment of the present invention (Example 68)
is compared against fabric softener (FS) Brand A. As can be seen from Tables 7 and 8,

Example 68 softens on an absolute basis versus no fabric softener and softens comparably to FS

Brand A.
[0101] TABLE 7
Seftening Softening
Composition Value
Example 68 20
No fabric softener 11
[0102] As is illustrated by the above table, the softening composition of the present

invention produced softening results on an absolute basis.
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[0103] TABLE 8
Seftening Softening
Composition Value
Example 68 25
FS Brand A 26
[0104] As is illustrated by the above table, softening compositions of the present

invention produced softening results that are comparable to brand name fabric softeners.

[0105] In the below experiment, summarized in Table 9, for each towel, test subjects
were asked to write down a number representing the softening feeling: “2” for best softening
feeling and a “1” for worse feeling. The additions of the numbers added together from the test
subjects create a softening value; the higher the value the better. In addition, test subjects were
asked to write down whether the towel felt “too stiff” or not (here the lowest, i.e., 0, would be
best). In Table 9, an exemplary embodiment of the present invention (Example 69) is compared

against each of FS Brand A, FS Brand B and white distilled vinegar.

[0106] TABLE 9
Softening
Composition Softening Value Too Stiff

Example 69 22 1

FS Brand A 12 10

FS Brand B 16 3

white distilled vinegar 12 3
[0107] As is illustrated by the above table, softening compositions of the present

invention produced softening results which are better than brand name fabric softeners and also

better than white distilled vinegar.
[0108] In Table 10, the fabrics were not roughened with Haiter as described above, and

instead new towels were used; otherwise, the study methodology is the same as described above.
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As in the experiment summarized in Table 9, for each towel, test subjects were asked to write
down a number representing the softening feeling: “2” for best softening feeling and a “1” for
worse feeling. The additions of the numbers added together from the test subjects create a
softening value; the higher the value, the better. In addition, test subjects were asked to write
down whether the towel felt “too stiff” or not (here the lowest, i.e., 0, would be best). In Table
10, an exemplary embodiment of the present invention (Example 69) is compared against each of
FS Brand A and FS Brand B.

[0109] TABLE 10

Softening
Composition Softening Value Too Stiff
Example 69 23 1
FS Brand A 13 9
FS Brand B 17 2
[0110] As is illustrated by the above table, softening compositions of the present

invention produced softening results which are better than brand name fabric softeners.
[0111] In the below experiment, summarized in Table 11, the IB absolute values of an
exemplary embodiment of the present invention (Example 69) is compared agaisnt each of FS

Brand A and FS Brand B (the lower the absolute value, i.e., the closer to 0, the better).

[0112] TABLE 11
Example | FS Brand | FS Brand
69 A B
IB absolute value
average 106 125 130
[0113] As is illustrated by the above table, softening compositions of the present

invention produced static electricity results which are better than brand name fabric softeners.
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[0114] While various embodiments have been described above, it should be understood
that they have been presented by way of example only, and not limitation. Thus, the breadth and
scope of the present disclosure should not be limited by any of the above-described exemplary
embodiments. Moreover, any combination of the above-described elements in all possible
variations thereof is encompassed by the disclosure unless otherwise indicated herein or
otherwise clearly contradicted by context.

[0115] Additionally, while the methods described above and illustrated in the drawings
are shown as a sequence of steps, this was done solely for the sake of illustration. Accordingly,
it is contemplated that some steps may be added, some steps may be omitted, the order of steps

may be re-arranged, and some steps may be performed in parallel.
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What is claimed is:

1. A softening composition comprising:

(a) a fermented fruit solution wherein the total acid content of the fermented fruit solution
is greater than or equal to 2.0%, the fermented fruit solution prepared by fermenting a pre-
fermented fruit solution with lactic acid bacteria, wherein the pre-fermented fruit solution
comprises:

(1) about 2 to about 20 weight percent of a sugar based on the total weight of the
pre-fermented fruit solution,

(ii) about 20 to about 50 weight percent of a fruit puree based on the total weight
of the pre-fermented fruit solution, wherein the fruit is more than 90% pineapple,

(iii) about 30 to about 75 weight percent of a water based on the total weight of the
pre-fermented fruit solution,

wherein a brix level of the pre-fermented fruit solution is about 12% to about 24%, and

(b) an amount of about 2 to about 18 weight percent based on the total weight of the

composition of soy lecithin, oleic acid, glycerol, or a mixture thereof.

2. The softening composition of claim 1, wherein the composition comprises soy lecithin

and glycerol.

3. The softening composition of claim 1, wherein the total weight percent of soy lecithin,
oleic acid, glycerol, or a mixture thereof is about 3 to about 12.5 weight percent based on the total

weight of the composition.

4. The softening composition of claim 3, wherein the total weight percent of soy lecithin,
oleic acid, glycerol, or a mixture thereof is about 5.5 to about 10 weight percent based on the total

weight of the composition.

5. The softening composition of claim 1, wherein the composition comprises soy lecithin in
an amount of about 1 to about 3 weight percent based on the total weight of the composition and
glycerol in an amount of about 1 to about 10 weight percent based on the total weight of the

composition.
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6. The softening composition of claim 5, wherein the composition comprises soy lecithin in
an amount of about 1 to about 2.5 weight percent based on the total weight of the composition and
glycerol in an amount of about 1 to about 7 weight percent based on the total weight of the

composition.

7. The softening composition of claim 6, wherein the composition comprises soy lecithin in
an amount of about 1.5 to about 2 weight percent based on the total weight of the composition and
glycerol in an amount of about 2 to about 5 weight percent based on the total weight of the

composition.

8. The softening composition of claim 1 further comprising:
at least one anti-oxidant agent;

at least one emulsifier;

at least one pH adjusting agent; and

at least one thickener.

9. The softening composition of claim 8, wherein the at least one anti-oxidant agent is
present in an amount of about 0.2 to about 1 weight percent based on the total weight of the

composition.

10. The softening composition of claim 8, wherein the at least one anti-oxidant agent is

vitamin E.

11. The softening composition of claim 8, wherein the at least one emulsifier is present in

an amount of about 2 to about 5 weight percent based on the total weight of the composition.
12. The softening composition of claim 8, wherein the at least one emulsifier is selected

from the group consisting of PEG-60 hydrogenated castor oil, polyoxyethylene (20) sorbitan

monooleate, sorbitan monooleate, and mixtures thereof.
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13. The softening composition of claim 8, wherein the at least one pH adjusting agent is
present in an amount of about 2 to about 5 weight percent based on the total weight of the

composition.

14. The softening composition of claim 8, wherein the at least one pH adjusting agent is

selected from the group consisting of citric acid, lactic acid and mixtures thereof.

15. The softening composition of claim 8, wherein the at least one thickener is present in

an amount of about 0.1 to about 2 weight percent based on the total weight of the composition.

16. The softening composition of claim 8, wherein the at least one thickener is selected
from the group consisting of sodium chloride, natural gums including guar gum, xanthan gum and

gum arabic, and mixtures thereof.

17. The softening composition of claim 1 further comprising:

at least one corrosion inhibitor.

18. The softening composition of claim 17, wherein the at least one corrosion inhibitor is
present in an amount of about 0.1 to about 2.5 weight percent based on the total weight of the

composition.

19. The softening composition of claim 17, wherein the at least one corrosion inhibitor is

selected from the group consisting of gum arabic, sodium polyaspartate and mixtures thereof.

20. The softening composition of claim 1 further comprising:

a preservative.

21. The softening composition of claim 20, wherein the preservative is selected from the
group consisting of boric acid, benzoic acid, potassium sorbate, nisin, natamycin and mixtures
thereof and, if the preservative is boric acid, it is present in an amount not greater than about 2

weight percent based on the total weight of the composition, and if the preservative is not boric
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acid, it is present in an amount not greater than about 1 weight percent based on the total weight of

the composition.

22. The softening composition of claim 20, wherein the preservative is selected from the

group consisting of potassium sorbate, nisin, natamycin and mixtures thereof.

23. The softening composition of claim 1 further comprising:

at least one selected from the group consisting of an essential oil and a fragrance.
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