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EXTRACTS FROM FRUITS OF THE CUCURBITACEAE
FAMILY, AND METHODS OF PREPARING THEREOF

FIELD

[0001]  The present disclosure relates generally to extracts from terpene-glycoside
containing fruits of the family Cucurbitaceae, and more specifically, the present
disclosure relates to extracts derived from luo han guo that may be suitable for use

as bulking agents and methods of preparing and using thereof.

BACKGROUND

[0002]  Various methods are known in the art to produce sweetening compositions

from luo han guo. However, such sweetening compositions typically use
maltodextrin as a bulking agent in the commercial product. Thus, there is a need in
the art to produce bulking agents from luo han guo, so as to produce an all-natural

sweetening composition derived from the fruit.

BRIEF SUMMARY

[0003] In some aspects, provided is a luo han guo extract, comprising: mogroside

V, monosaccharides, disaccharides, and proteins, wherein the extract has less than
about 1% mogroside V on a dry weight basis and less than about 20%
monosaccharides on a dry weight basis, and wherein the mogroside V,
monosaccharides, disaccharides, and proteins are all naturally occurring in luo han
guo.

[0004]  In other aspects, provided is a method of producing a spray-dried extract,

comprising:
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a) filtering a mogroside-depleted luo han guo juice using a nanofiltration
membrane to produce a retentate, wherein the nanofiltration membrane has a
molecular weight cut-off between 200 Daltons and 2,500 Daltons;

b)  monitoring the soluble solids concentration of the retentate of step (a);

c) diluting the retentate of step (a) with water, when the soluble solids
concentration of the retentate of step (a) is about 5g/100g, to produce a diluted
retentate;

d) filtering the diluted retentate using the nanofiltration membrane to
produce another retentate;

e) monitoring the soluble solids concentration of the retentate of step (d);

f) diluting the retentate of step (d) with water to produce another diluted
retentate;

g)  repeating steps (d)-(f) until the monosaccharide concentration of the
retentate of step (d) is less than about 20% on a dry weight basis;

h)  after step (g), concentrating the retentate to produce a concentrated
retentate having a soluble solids concentration of about 20g/100g; and

1) spray drying the concentrated retentate to produce the spray-dried
extract.

[0005] In one variation, provided is a method of producing a luo han guo
sweetening composition, comprising:

a)  heating fresh luo han guo in water to obtain a water-extracted juice,
wherein the water-extracted juice comprises mogroside V and other terpene
glycosides;

b)  clarifying the water-extracted juice, wherein the clarified juice
comprises mogroside V and other terpene glycosides;

c) contacting the clarified juice with an absorbent resin, wherein at least a
portion of the mogroside V and other terpene glycosides in the clarified juices binds

to the adsorbent resin to produce a mogroside-depleted juice;
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d) after step c), eluting the mogroside V and other terpene glycosides from
the adsorbent resin to obtain a terpene glycoside solution;

e) drying the terpene glycoside solution to produce a terpene glycoside
powder;

f) filtering the mogroside-depleted juice using a nanofiltration membrane
to produce a retentate, wherein the nanofiltration membrane has a molecular weight
cut-off between 200 and 2,500 Daltons;

g)  monitoring the soluble solids concentration of the retentate of step (f);

h)  diluting the retentate of step (f) with water, when the soluble solids
concentration of the retentate of step (f) is about 5g/100g, to produce a diluted
retentate;

1) filtering the diluted retentate using the nanofiltration membrane to
produce another retentate;

1) monitoring the soluble solids concentration of the retentate of step (i);

k)  diluting the retentate of step (i) with water to produce another diluted
retentate;

1) repeating steps (f)-(k) until the monosaccharide concentration of the
retentate of step (i) is about 20% on a dry weight basis;

m)  after step (I), concentrating the retentate to produce a concentrated
retentate having a soluble solids concentration of about 20g/100g;

n) spray drying the concentrated retentate to produce the spray-dried
extract; and

0)  combining the terpene glycoside powder and the spray-dried extract to
produce the sweetening composition, wherein the sweetening composition is in solid
form.

[0006] In another variation, provided is a method of producing a luo han guo

sweetening composition, comprising:
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a)  heating fresh luo han guo in water to obtain a water-extracted juice,
wherein the water-extracted juice comprises mogroside V and other terpene
glycosides;

b)  clarifying the water-extracted juice, wherein the clarified juice
comprises mogroside V and other terpene glycosides;

c) contacting the clarified juice with an absorbent resin, wherein at least a
portion of the mogroside V and other terpene glycosides in the clarified juices binds
to the adsorbent resin to produce a mogroside-depleted juice;

d) after step c), eluting the mogroside V and other terpene glycosides from
the adsorbent resin to obtain a terpene glycoside solution;

e) drying the terpene glycoside solution to produce a terpene glycoside
powder;

f) filtering the mogroside-depleted juice using a nanofiltration membrane
to produce a retentate, wherein the nanofiltration membrane has a molecular weight
cut-off between 200 and 2,500 Daltons;

g)  monitoring the soluble solids concentration of the retentate of step (f);

h)  diluting the retentate of step (f) with water, when the soluble solids
concentration of the retentate of step (f) is about 5g/100g, to produce a diluted
retentate;

1) filtering the diluted retentate using the nanofiltration membrane to
produce another retentate;

1) monitoring the soluble solids concentration of the retentate of step (i);

k)  diluting the retentate of step (i) with water to produce another diluted
retentate;

1) repeating steps (f)-(k) until the monosaccharide concentration of the
retentate of step (1) is about 20% on a dry weight basis;

m) after step (), concentrating the retentate to produce a concentrated

retentate having a soluble solids concentration of about 20g/100g;
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n) combining the concentrated retentate of step (m) with the terpene
glycoside powder of step (¢); and

0)  spray drying the combined concentrated retentate and terpene glycoside
powder to produce the luo han guo sweetening composition.
[0007] In some aspects, provided herein are also luo han guo sweetening
compositions produced according to any one of the methods described herein. In
other aspects, provided is a food, beverage, or dictary supplement product

comprising any of the extracts or the sweetening compositions described herein.

DESCRIPTION OF THE FIGURES

[0008]  The present application can be understood by reference to the following

description taken in conjunction with the accompanying figures.

[0009] FIG. 1 depicts an exemplary process to prepare a luo han guo extract
having a low mogroside V content and a low monosaccharide content.

[0010]  FIG. 2 depicts an exemplary process to prepare a sweetening composition

derived from luo han guo.

DETAILED DESCRIPTION

[0011]  The following description sets forth exemplary methods, parameters and

the like. It should be recognized, however, that such description is not intended as a
limitation on the scope of the present disclosure but is instead provided as a
description of exemplary embodiments.

[0012]  Provided herein are extracts obtained from terpene glycoside-containing
fruits of the Cucurbitaceae, and methods of producing and using such extracts. In
particular, the fruits of the family Cucurbitaceae family contain at least one
particular terpene glycoside, mogroside V. In some variations, the fruit of the
Cucurbitaceae family is monk fruit, also known in the art by its Chinese name, luo

han guo (Siraitia grosvenorii, formerly known as Momordica grosvenorii).
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[0013] In some aspects, provided is a luo han guo extract comprising a low
mogroside V content, and if monosaccharides are present in the extract, a low
monosaccharide content. The low monosaccharide content allows for spray drying
to produce the extract in powder form. Thus, in some variations, the extract is in
powder form. Such extract in powder form may be suitable for use as a bulking
agent in preparing a sweetening composition. For example, the extract in powder
form may be combined with a terpene-glycoside composition to produce a
sweetening composition. Such sweetening composition may be in solid form. For
example, such sweetening composition may combine the extract and terpene-
glycoside composition in powder form, or the extract and terpene-glycoside
composition may be compressed into a tablet.

[0014] By incorporating the extracts described hercin as a bulking agent in
sweetening compositions, the sweetening compositions have a low overall
mogroside V content, with components that may all be derived from the fruit from
which the extracts were obtained.

[0015]  Provided herein are also methods for producing the extracts described
herein, as well as methods for producing the sweetening composition that
incorporates such extracts as a bulking agent.

[0016]  The extracts and the sweetening compositions incorporating such extracts,

as well as methods for producing thereof, are described in further detail below.

Extract

[0017]  In some aspects, provided is a luo han guo extract comprising mogroside V.
In some variations, the extract has less than about 20% on a dry weight basis of
monosaccharides, if present in the extract. The mogroside V and monosaccharides,
if present, are all naturally occurring in the luo han guo from which the extract was
obtained.

[0018]  In addition to mogroside V and, if present, monosaccharides, the extracts

described herein further comprise additional components that are naturally occurring
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in luo han guo from which the extracts are obtained. Such additional naturally-
occurring components may include, for example, disaccharides, polysaccharides,
proteins, other terpene glycosides, fruit acids, and minerals.

[0019] In some variations, at least 95%, at least 96%, at least 97%, at least 98%,
at least 99%, at least 99.5%, or at least 99.9% of the components in the extract, on a
dry weight basis, are naturally occurring (or naturally present) in luo han guo from
which the extract was obtained. In certain variations, all components of the extract
are naturally occurring (or naturally present) in luo han guo from which the extract
was obtained. Thus, in certain variations, the extract is a natural luo han guo extract.
In one variation, a natural luo han guo extract may include less than 5%, less than
4%, less than 3%, less than 2%, or less than 1% on a dry weight basis of an
incidental additive or processing aid that is not naturally occurring (or naturally
present) in luo han guo. In one variation, a natural luo han guo extract may include
a trace amount or less than 0.01% on a dry weight basis of a non-naturally occurring

component.

Mogroside V

[0020] Mogroside V is a terpene glycoside, whose chemical structure is known in
the art. In some embodiments, the extract has less than or equal to about 3%, less
than or equal to about 2.5%, less than or equal to about 2%, less than or equal to
about 1.5%, less than or equal to about 1%, less than or equal to about 0.95%, less
than or equal to about 0.9%, less than or equal to about 0.85%, less than or equal to
about 0.8%, less than or equal to about 0.75%, less than or equal to about 0.7%, less
than or equal to about 0.65%, less than or equal to about 0.6%, less than or equal to
about 0.55%, less than or equal to about 0.5%, less than or equal to about 0.4%, less
than or equal to about 0.3%, less than or equal to about 0.2%, or less than or equal to
about 0.1% mogroside V on a dry weight basis.

[0021] In other embodiments, the extract has between about 0.001% and about
2.5%, between about 0.01% and about 2.5%, between about 0.1% and about 2.5%,
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between about 0.5% and about 2.5%, between about 1% and about 2.5%, between
about 0.001% and about 2%, between about 0.01% and about 2%, between about 0.1%
and about 2%, between about 0.5% and about 2%, between about 1% and about 2%,
between about 0.001% and about 1.5%, between about 0.01% and about 1.5%,
between about 0.1% and about 1.5%, between about 0.5% and about 1.5%, between
about 0.001% and about 1%, between about 0.01% and about 1%, between about 0.1%
and about 1%, between about 0.5% and about 1% mogroside V on a dry weight
basis.

[0022] Tt should be understood that the amounts of mogroside V in the extract are
expressed as a percentage based on a dry weight basis of the extract. In some
variations of the foregoing, the amount of mogroside V in the extract is determined
by high-performance liquid chromatography (HPLC). It should also generally be
understood that the mogroside V content in the extract may be determined by any
suitable methods or techniques known in the art.

[0023]  The mogroside V in the extract is naturally occurring in the luo han guo
from which the extract is obtained. In some variations, the extract has an amount of
mogroside V less than or equal to the amount of mogroside V naturally occurring in
luo han guo from which the extract is obtained. In certain variations, the extract has
an amount of mogroside V less than the amount of mogroside V naturally occurring
in luo han guo from which the extract is obtained. In one variation, the extract has
an amount of mogroside V that is two times less, three times less, or four times less
than the amount of mogroside V naturally occurring in luo han guo from which the
extract is obtained. In another variation, the extract has an amount of mogroside V
that 1s between two to three times less, three to four times less, or two to four times
less than the amount of mogroside V naturally occurring in luo han guo from which

the extract 1s obtained.
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Monosaccharides
[0024] In some embodiments, the extract has less than or equal to about 20%, less
than or equal to about 19%, less than or equal to about 18%, less than or equal to
about 17%, less than or equal to about 16%, less than or equal to about 15%, less
than or equal to about 14%, less than or equal to about 13%, less than or equal to
about 12%, less than or equal to about 11%, less than or equal to about 10%, less
than or equal to about 9%, less than or equal to about 8%, less than or equal to about
7%, less than or equal to about 6%, less than or equal to about 5%, less than or equal
to about 4%, less than or equal to about 3%, less than or equal to about 2%, of less
than or equal to about 1% monosaccharides on a dry weight basis.
[0025] In other embodiments, the extract has between about 1% and about 20%,
between about 5% and about 20%, between about 10% and about 20%, between
about 1% and about 18%, between about 5% and about 18%, between about 10%
and about 18%, between about 1% and about 16%, between about 5% and about
16%, between about 10% and about 16%, between about 1% and about 14%,
between about 5% and about 14%, between about 10% and about 14%, between
about 1% and about 12%, between about 5% and about 12%, or between about 10%
and about 12% monosaccharides on a dry weight basis.
[0026] It should be understood that the amounts of monosaccharides in the extract
are expressed as a percentage based on a dry weight basis of the extract. In some
variations of the foregoing, the amount of monosaccharides in the extract is
determined by high-performance liquid chromatography-refractive index detector
(HPLC-RID). It should also generally be understood that the monosaccharide
content in the extract may be determined by any suitable methods or techniques
known in the art.
[0027]  The monosaccharides in the extract are naturally occurring in the luo han
guo from which the extract is obtained. Such monosaccharides may include, for
example, glucose and fructose. In some variations, the extract has an amount of

monosaccharides less than or equal to the amount of monosaccharides naturally
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occurring in luo han guo from which the extract is obtained. In certain variations,
the extract has an amount of monosaccharides less than the amount of
monosaccharides naturally occurring in luo han guo from which the extract is
obtained. In one variation, the extract has an amount of monosaccharides that is two
times less, three times less, four times less, five times less, or six times less than the
amount of monosaccharides naturally occurring in luo han guo from which the
extract is obtained. In another variation, the extract has an amount of
monosaccharides that is between two to three times less, between three to four times
less, between four to five times less, between two to four times less, between two to
five times less, or between three to five times less than the amount of
monosaccharides naturally occurring in luo han guo from which the extract is
obtained.

[0028] It should also be understood that any of the variations of the mogroside V
content and the monosaccharide content described herein may be combined as if
each and every combination were individually listed. For example, in one variation,
the extract has less than or equal to about 1% mogroside V on a dry weight basis and
less than about 20% monosaccharides on a dry weight basis. In another variation,
the extract has less than or equal to about 0.5% mogroside V on a dry weight basis

and less than or equal to about 12% monosaccharides on a dry weight basis.

Disaccharides

[0029] In some embodiments, the extract further comprises disaccharides
naturally occurring in luo han guo from which the extract is obtained. Such
disaccharides may include, for example, sucrose.

[0030] In some variations, the extract has at least 25%, at least 30%, at least 40%,
or at least 50% disaccharides on a dry weight basis. It should be understood that the
amounts of disaccharides in the extract are expressed as a percentage based on a dry
weight basis of the extract. In some variations of the foregoing, the amount of

disaccharides in the extract is determined by high-performance liquid
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chromatography-refractive index detector (HPLC-RID). It should also generally be
understood that the disaccharide content in the extract may be determined by any
suitable methods or techniques known in the art.

[0031] In some variations, the amount of disaccharides in the extract may be
expressed relative to the amount of monosaccharides therein. For example, in
certain variations, the weight ratio of monosaccharides to disaccharides in the
extract, on a dry weight basis, is less than or equal to about 0.5:1, less than or equal
to about 0.45:1, less than or equal to about 0.4:1, less than or equal to about 0.35:1,
less than or equal to about 0.3:1, less than or equal to about 0.2:1, or less than or
equal to about 0.1:1. In other variations, the weight ratio of monosaccharides to
disaccharides in the extract, on a dry weight basis, is between about 0.5:1 and about
0.25:1, between about 0.25:1 and about 0.1:1, or between about 0.5:1 and about
0.1:1.

[0032] It should also be understood that any of the variations of disaccharide
content may be combined with the variations of the mogroside V content and the
monosaccharide content described herein, as if each and every combination were
individually listed. For example, in one variation, the extract comprises mogroside
V, monosaccharides and disaccharides, wherein the extract has less than or equal to
about 1% mogroside V on a dry weight basis and less than or equal to about 20%
monosaccharides on a dry weight basis, and wherein the weight ratio of
monosaccharides to disaccharides in the extract, on a dry weight basis, is less than or

equal to about 0.5:1.

Proteins
[0033] In some embodiments, the extract further comprises proteins, or fragments
or derivatives thereof, naturally occurring in luo han guo from which the extract is
obtained. In some variations, the extract has at lecast about 10%, at least about 11%,
at least about 12%, at least about 13%, at lcast about 14%, at lcast about 15%, at

least about 16%, at least about 17%, or at least about 18% proteins, or fragments or
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derivatives thereof, on a dry weight basis. In certain variations, the amount of
proteins, or fragments or derivatives thereof, in the extract, on a dry weight basis,
does not exceed about 18%, about 17%, about 16%, or about 15%. In other
variations, the extract has between about 10% and about 18%, between about 12%
and about 18%, between about 14% and about 18%, between about 10% and about
16%, between about 12% and about 16%, between about 14% and about 16%,
between about 10% and about 14%, or between about 12% and about 14% proteins,
or fragments or derivatives thereof, on a dry weight basis.

[0034] It should be understood that the amounts of proteins, or fragments or
derivatives thereof, in the extract are expressed as a percentage based on a dry
weight basis of the extract. In some variations of the foregoing, the amount of
proteins, or fragments or derivatives thereof, in the extract is determined by Kjeldahl
Nitrogen Method. It should also generally be understood that the content of proteins,
or fragments or derivatives thereof, in the extract may be determined by any suitable
methods or techniques known in the art.

[0035] It should also be understood that any of the variations of protein (or
fragments or derivatives thereof) content may be combined with the variations of the
mogroside V content, the monosaccharide content, and the disaccharide content
described herein, as if each and every combination were individually listed. For
example, in one variation, the extract comprises mogroside V, monosaccharides,
disaccharides and proteins (or fragments or derivatives thercof), wherein the total
amount of mogroside V in the extract does not exceed about 0.6% on a dry weight
basis, wherein the extract has less than about 20% monosaccharides on a dry weight
basis, wherein the weight ratio of monosaccharides to disaccharides in the extract,
on a dry weight basis, is less than or equal to about 0.5:1, and wherein the extract
has between about 10% and 18% proteins, or fragments or derivatives thereof, on a

dry weight basis.

Fruit Acids
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[0036] In some embodiments, the extract further comprises fruit acids naturally
occurring in luo han guo from which the extract is obtained. Such naturally-
occurring fruit acids may include, for example, ascorbic acid, citric acid and lactic
acid.

[0037] In some variations, the extract has a total acid content less than about 5%,
less than about 4%, less than about 3%, less than about 2.5%, less than about 2%,
less than about 1.5%, or less than about 1% on a dry weight basis. It should be
understood that the total acid content of the extract is expressed as a percentage
based on a dry weight basis of the extract. In one variation, the total acid content is
determined by titratable acidity, measured based on citric acid.

[0038] In other variations, the extract has a total acid content less than or equal to
two times less, three times less, four times less, or five times less than the total acid

content naturally occurring in luo han guo from which the extract is obtained.

Other Components

[0039] In some embodiments, the extract further comprises other terpene
glycosides (i.e., terpene glycosides other than mogroside V) that are naturally
occurring in luo han guo from which the extract is obtained. Such terpene
glycosides include other mogrosides and siamenosides. Other mogrosides may
include, for example, mogrosides I, II, III, IV and VI, whose chemical structure is
known in the art. In some embodiments, the extract has a weight ratio of mogroside
V to the other terpene glycosides, on a dry weight basis, that is similar to or the
same as the weight ratio in luo han guo from which the extract is obtained.

[0040] In some embodiments, the extract further comprises polysaccharides
naturally occurring in luo han guo from which the extract is obtained. It should
generally be understood that the polysaccharide content in the extract may be
determined by any suitable methods or techniques known in the art. In some
variations, the extracts described herein contain monosaccharides, disaccharides and

polysaccharides. It should be understood that the extracts described herein have a
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total sugar content, wherein the total sugar content is the sum of the monosaccharide,
disaccharide and polysaccharide amounts in the extract, on a dry weight basis. In
some embodiments, the amount of monosaccharides, disaccharides and
polysaccharides present in the extract may be expressed relative to the total sugar
content. For example, in some variations, the extract has an amount of
monosaccharide less than or equal to about 25%, less than or equal to about 20%,
less than or equal to about 15%, less than or equal to about 10%, or less than or
equal to about 5% by weight of the total sugars in the extract. In other variations, the
extract has an amount of monosaccharide between about 5% and about 25%,
between about 10% and about 25%, between about 15% and about 25%, between
about 5% and about 20%, between about 10% and about 20%, or between about 15%
and about 20% by weight of the total sugar content in the extract. In yet other
variations, the weight ratio of monosaccharides to the total sugar content in the
extract is two times less, three times less, four times less, between two to three times
less, between two to four times less, or between three to four times less than the
weight ratio of monosaccharides to the total sugar content of luo han guo from
which the extract is obtained.

[0041]  The extracts may further comprise additional flavor and color components
that are naturally occurring in luo han guo from which the extract is obtained. In
some variations, the additional flavor and color components may include, for
example, polyphenolic compounds and/or melanoidin compounds. In certain
variations, the extracts have a lower amount of polyphenolic compounds than the
amount of polyphenolic compounds in luo han guo from which the extract is

obtained.

Methods for Producing the Extract
[0042] In other aspects, provided hercin are methods for producing extracts
derived from a fruit of the family Cucurbitaceae, such as luo han guo, wherein the

extracts have a low mogroside V content and a low monosaccharide content. In
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some variations, the fruit is luo han guo. In one variation, the luo han guo has at
least 1% w/w of mogroside V.

[0043]  In some embodiments, provided is a method for producing the extract that
comprises extracting a juice from luo han guo, contacting the extracted juice with an
adsorbent medium to lower the mogroside V content, and then contacting the
extracted juice with a nanofiltration membrane to lower the monosaccharide content.
In such an embodiment, the extracted juice is contacted with the adsorbent medium
prior to the nanofiltration step. Such adsorbent medium may be an adsorbent resin.
In other embodiments, other methods suitable for reducing the mogroside V content
may be employed.

[0044]  With reference to FIG. 1, process 100 is an exemplary process to prepare
an extract having a low mogroside V content and a low monosaccharide content. In
step 102, the fruit is contacted with water to produce a water-extracted juice. The
water-extracted juice comprises mogroside V, other terpene glycosides and
monosaccharides. The water-extracted juice is clarified in step 104 (e.g., to remove
pectin and other proteins), thereby facilitating subsequent processing. In step 106,
the clarified juice is contacted with an adsorbent resin, wherein at least a portion of
the mogroside V and other terpene glycosides in the clarified juice are adsorbed onto
the resin. The effluent that comes off the adsorbent resin is a mogroside-depleted
effluent, and is contacted with a nanofiltration membrane in step 108. At least a
portion of small molecules, including monosaccharides and fruit acids, are removed
in step 108. In step 110, the retentate produced from the nanofiltration step is
concentrated and spray-dried to produce an extract.

[0045] Tt should be understood that, in other variations, process 100 may include
additional processing steps. In yet other variations, certain steps in process 100 may
be omitted.

[0046]  In one variation, provided is method for producing an extract derived from

a fruit of the Cucurbitaceae family, the method comprising:
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contacting the fruit with water to obtain a water-extracted juice, wherein the
water-extracted juice comprises mogroside V and monosaccharides;

clarifying the water-extracted juice;

contacting the clarified juice with an adsorbent medium to adsorb at least a
portion of mogroside V in the clarified juice and to produce an effluent;

filtering the effluent using a nanofiltration membrane to remove at least a
portion of the monosaccharides in the effluent and to produce a retentate; and

concentrating and spray drying the retentate to produce the extract.
[0047]  The extract obtained after spray drying is in powder form. The extract
obtained from the method above has a low mogroside V content and a low
monosaccharide content.
[0048]  The effluent obtained from contact with the adsorbent medium has a lower
mogroside V content, as well as a lower overall terpene glycoside content, than the
mogroside V and overall terpene glycoside contents naturally occurring in the fruit.
In some variations, the clarified juice is contacted with the adsorbent medium to
produce an effluent having an amount of mogroside V that is two times less, three
times less, or four times less than the amount of mogroside V naturally occurring in
the fruit. In another variation, the clarified juice is contacted with the adsorbent
medium to produce an effluent having an amount of mogroside V that is between
two to three times less, three to four times less, or two to four times less than the
amount of mogroside V naturally occurring in the fruit. In yet other variations, the
clarified juice is contacted with the adsorbent medium to produce an effluent having
an amount of mogroside V that is at least about 95%, at least about 96%, at least
about 97%, or at least about 98% less than the amount of mogroside V naturally
occurring in the fruit. In certain variations, the clarified juice is contacted with the
adsorbent medium to produce an effluent having an amount of mogroside V that is
between about 95% to about 98%, between about 95% to about 97%, between about
95% to about 96%, between about 96% to about 98%, between 96% to 97%, or

between 97% to 98% less than the amount of mogroside V naturally occurring in the
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fruit. The effluent obtained from contact with the adsorbent medium may further
comprise monosaccharides, disaccharides, polysaccharides, proteins, fruit acids, and
minerals.

[0049] In some wvariations, the effluent is contacted with the nanofiltration
membrane to produce a retentate having an amount of monosaccharides that is two
times less, three times less, or four times less than the amount of monosaccharides in
the effluent. In another variation, the effluent is contacted with the nanofiltration
membrane to produce a retentate having an amount of monosaccharides that is
between two to three times less, three to four times less, or two to four times less
than the amount of monosaccharides in the effluent.

[0050] In other variations, the retentate obtained from the nanofiltration step has a
lower monosaccharide content than the monosaccharide content naturally occurring
in the fruit. In some variations, the retentate has an amount of monosaccharides that
is two times less, three times less, or four times less than the amount of
monosaccharides naturally occurring in the fruit. In another variation, the retentate
has an amount of monosaccharides that is between two to three times less, three to
four times less, or two to four times less than the amount of monosaccharides
naturally occurring in the fruit.

[0051]  In certain embodiments, the extract is produced from a mogroside-depleted
luo han guo juice. In some variations, the mogroside-depleted luo han guo juice is
prepared by contacting luo han guo with water to produce a water-extracted juice,
and contacting the water-extracted juice with an adsorbent medium to remove at
least a portion of mogroside V and other terpene glycosides in the water-extracted
juice. The effluent that comes from contact with the adsorbent medium is a
mogroside-depleted luo han guo juice. In some variations of the foregoing, the
water-extracted juice may be clarified prior to contact with the adsorbent medium.
[0052] A mogroside-depleted luo han guo juice has a lower mogroside V content
as compared to the juice extracted from the fruit. In some variations, a mogroside-

depleted luo han guo juice has a substantially lower mogroside V content as
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compared to the juice extracted from the fruit. It should be understood, however,
that mogroside V is present in mogroside-depleted luo han guo juice, and such
mogroside-depleted luo han guo juice may be used to prepare the extracts described
herein having a low mogroside V content.

[0053]  In other embodiments, provided is a method for producing the extract that
comprises extracting a juice from luo han guo, contacting the extracted juice with a
nanofiltration membrane to lower the monosaccharide content, and then contacting
the filtered juice with an adsorbent medium to lower the mogroside V content. In
such an embodiment, the extracted juice is contacted with the adsorbent medium
after the nanofiltration step.

[0054]  The various steps of the methods for producing the extract, along with the
nanofiltration membrane and adsorbent medium, are described in further detail

below.

Extraction

[0055]  Juice from the fruit of the Cucurbitaceac family may be extracted by
contacting macerated fruit with hot water, or water at elevated temperatures. In
certain embodiments, the macerated fruit is contacted with water for a sufficient
time and at a sufficient temperature to obtain the water-extracted juice.

[0056] In some embodiments, the fruit is contacted with water at a temperature of
at least 60°C, at least 70°C, or at least 80°C. In other embodiments that may be
combined with the foregoing, the fruit is contacted with water for between 30 to 60
minutes, or between 90 to 120 minutes.

[0057]  In some variations of the foregoing, this extraction step is carried out using

countercurrent extraction.

Clarification
[0058] The water-extracted juice may be clarified prior to contact with the

nanofiltration membrane. In some embodiments, the clarifying step comprises
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ultrafiltering the water-extracted juice. In certain embodiments, the clarifying step
comprises treating the extract with a pectinase enzyme under conditions which lyse

pectins and complex saccharides.

Adsorbent Medium

[0059] The adsorbent medium used in the methods described herein may be a
single medium or a mixture of suitable media.

[0060] In some embodiments, the adsorbent medium is an adsorbent resin. In one
variation, the adsorbent resin is provided as a bed of adsorbent resin. In
embodiments where the adsorbent material is an adsorbent resin, suitable adsorbent
resins may include any resins with a wettable hydrophobic matrix that are suitable
for contact with food, including, for example, polyvinlpolypyrrolidone (PVPP),
nylon, acrylic esters, styrene divinylbenzene copolymers, and divinylbenzene
copolymers. In some variations, the adsorbent resin is a macroporous polymeric
adsorbent resin. In certain variations, the adsorbent resin is a styrenyl copolymer
resin. In other variations, the adsorbent resin is a styrene divinylbenzene copolymer
or a divinylbenzene copolymer. Any combinations of media described herein may
also be used.

[0061] The adsorbent medium used in the methods described may be obtained
from any commercially available source or produced according to any methods or

techniques known in the art.

Nanofiltration Membrane
[0062]  In some embodiments, the nanofiltration membranes selectively remove at
least a portion of the monosaccharides in the water-extracted juice or the mogroside-
depleted juice. In some variations, the nanofiltration membrane used in the methods
described herein has a molecular weight cutoff between 100 Daltons and 5,000
Daltons, between 100 Daltons and 2,500 Daltons, between 100 Daltons and 2,000
Daltons, between 200 Daltons and 2,500 Daltons, between 200 Daltons and 2,000
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Daltons, between 500 Daltons and 2,500 Daltons, between 500 Daltons and 2,000
Daltons, or between 500 Daltons and 1,000 Daltons.
[0063] The nanofiltration membrane may be obtained from a commercially
available source.
[0064] When a water-extracted juice or a mogroside-depleted juice is contacted
with the nanofiltration membrane, a retentate and a permeate are generated. The
retentate comprises components that are unable to pass through the nanofiltration
membrane. The permeate comprises components, such as monosaccharides, that are
able to pass through the membrane based on the molecular weight cutoff of the
membrane.
[0065] In some variations, the soluble solids content of the retentate is monitored.
Water may be added to the retentate, the diluted retentate is contacted with the
nanofiltration membrane, and this process is repeated. For example, the process
may be repeated until the retentate achieves a low level of monosaccharides and/or
the retentate has no sour taste.
[0066] In some embodiments, soluble solids in the retentate may include
monosaccharides, disaccharides, polysaccharides, inorganic salts, minerals, or
proteins, or any combinations thereof. Soluble solids content may be measured
using any suitable methods and techniques known in the art. For example, soluble
solids content may be measured using a brix refractometer. Soluble solids content
may be expressed in any appropriate units. For example, the soluble solids content
may be expressed as a weight ratio (g of soluble solids / g of sample), as a
percentage (% w/w) on a dry weight basis, or as degrees Brix.
[0067]  In certain embodiments, provided is a method for producing a spray-dried
extract derived from a fruit of the Cucurbitaceae family, the method comprising:

a)  providing a mogroside-depleted juice obtained from the fruit;

b)  filtering the mogroside-depleted juice using a nanofiltration membrane
to produce a retentate, wherein the nanofiltration membrane has a molecular weight

cutoff between 250 Daltons and 2,500 Daltons;
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c) monitoring the soluble solids concentration of the retentate of step (b);

d)  diluting the retentate of step (c) with water, when the soluble solids
concentration of the retentate of step (c) is about 5g/100g, to produce a diluted
retentate;

e) filtering the diluted retentate using the nanofiltration membrane to
produce another retentate;

f) monitoring the soluble solids concentration of the retentate of step (¢);

g)  diluting the retentate of step (¢) with water to produce another diluted
retentate;

h)  repeating steps (e) through (g) until the monosaccharide concentration
of the retentate 1s less than about 20% on a dry weight basis or until no sour taste is
observed from the retentate;

1) after step (h), concentrating the retentate to produce a concentrated
retentate having a soluble solids concentration of about 20g/100g; and

1 spray drying the concentrated retentate to produce a spray-dried extract.
[0068]  In one variation of the foregoing, the mogroside-depleted juice 1s obtained
by contacting juice extracted from the fruit with an adsorbent resin whereby at least
a portion of the mogroside V in the extracted juice binds to the adsorbent resin.
[0069]  In another embodiment, provided is a method for producing a spray-dried
extract derived from a fruit of the Cucurbitaceae family, the method comprising:

a) filtering a water-extracted juice obtained from the fruit using a
nanofiltration membrane to produce a retentate, wherein the nanofiltration
membrane has a molecular weight cutoff between 250 and 2,500 Daltons;

b)  monitoring the soluble solids concentration of the retentate of step (a);

c) diluting the retentate of step (b) with water, when the soluble solids
concentration of the retentate of step (b) is about 5g/100g, to produce a diluted
retentate;

d) filtering the diluted retentate using the nanofiltration membrane to

produce another retentate;
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¢) monitoring the soluble solids concentration of the retentate of step (d);

f) diluting the retentate of step (d) with water to produce another diluted
retentate;

g)  repeating steps (d) through (f) until the monosaccharide concentration
of the retentate 1s less than about 20% on a dry weight basis or until no sour taste is
observed from the retentate;

h)  after step (g), contacting the retentate with an adsorbent resin, wherein
the resin binds terpene glycosides and mogroside V, and collecting the mogroside-
depleted effluent; and

1) concentrating and spray drying the effluent to produce a spray-dried
extract.

[0070]  The retentate may contain fruit acids that are naturally present in the fruit.
Thus, a total acid content and pH may be determined for the retentate. In certain
embodiments, the concentrated retentate has a total acid content less than about 5%
w/w, less than about 3% w/w, or less than about 2.5% w/w. In other embodiments,
the concentrated retentate has a pH of greater than pH of about 4. In certain
embodiments, the concentrated retentate has a pH greater than or equal to pH of
between 4 and 4.5.

[0071] The retentate may contain monosaccharides, disaccharides and
polysaccharides. In some variations, the retentate has a total sugar content less than
or equal to the total sugar content in the mogroside-depleted juice or the water-
extracted juice.

[0072]  Provided herein are also extracts produced according to any of the methods

described herein.

Sweetening Compositions
[0073]  The extracts described herein may be used as a bulking agent, and
combined with another sweetening extract to produce a sweetening composition.

For example, the extracts described herein may be combined with a concentrated



WO 2018/077140 PCT/CN2017/107363
23

terpene glycoside extract that is also derived from fruit of the Cucurbitaceae family
to prepare a sweetening composition.

[0074] In some aspects, provided is a sweetening composition comprising a
bulking agent extract as described herein or produced according to the methods
herein, and a concentrated terpene glycoside extract also obtained from luo han guo.
[0075]  In certain variations, the extracts described herein are used as a bulking
agent in a sweetening composition whose components are all naturally occurring in
the fruit from which the sweetening composition was obtained. For example, in one
variation, the bulking agent extract is derived from luo han guo, according to any of
the methods described herein, and is combined with a terpene glycoside extract also
derived from luo han guo. In such a variation, all components of the sweetening
composition are naturally occurring in the fruit from which the sweetening
composition was obtained.

[0076] In some variations, at least 95%, at least 96%, at lcast 97%, at least 98%,
at least 99%, at least 99.5%, or at least 99.9% of the components in the sweetening
composition, on a dry weight basis, 1s naturally occurring (or naturally present) in
luo han guo from which the extract was obtained. In certain variations, all
components of the sweetening composition are naturally occurring (or naturally
present) in luo han guo from which the extract was obtained. Thus, in certain
variations, the sweetening composition is a natural luo han guo sweetening
composition. In one variation, a natural luo han guo sweetening composition may
include less than 5% on a dry weight basis of an incidental additive or processing
aid that is not naturally occurring (or naturally present) in luo han guo. In one
variation, a natural luo han guo sweetening composition may include a trace amount
or less than 0.01% on a dry weight basis of a non-naturally occurring component.
[0077] In some embodiments of the sweetening composition, the ratio of the
bulking agent extract to the terpene glycoside extract in the sweetening composition

may be adjusted such that 1 g of sweetening composition is equivalent in sweetness
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to 4 g of table sugar. It is understood that this ratio may depend upon the mogroside
V content of the bulking agent extract and the terpene glycoside extract.

[0078] In other aspects, provided is a food, beverage, or dietary supplement
comprising any of the sweetening compositions described herein. Provided also is
the use of such a sweetening composition described herein in a food, beverage or
dietary supplement.

[0079]  In variations where a spray-dried extract is combined with a solid terpene
glycoside extract, the sweetening composition is in solid form. In one variation, the
sweetening composition is provided in tablet form. In other variations, the

sweetening composition is provided as powder in a packet or sachet.

Method of Producing the Sweetening Composition

[0080]  In other aspects, provided herein is a method for producing a sweetening
composition that comprises: an extract produced according to the methods described
herein, suitable for use as a bulking agent; and a terpene glycoside extract.

[0081]  With reference to FIG. 2, process 200 depicts an exemplary process to
prepare a sweetening composition from luo han guo, that comprises a terpene
glycoside powder and a spray-dried extract having a low mogroside V content
suitable for use as a bulking agent in the composition. In process 200, both the
spray-dried extract and the terpene glycoside powder are obtained from the same
fruit.

[0082] In step 202, the fruit is contacted with water to produce a water-extracted
juice. The water-extracted juice comprises mogroside V, other terpene glycosides
and monosaccharides. The water-extracted juice is clarified in step 204 (e.g., to
remove pectin and other proteins), thereby facilitating subsequent processing. In
step 206, the clarified juice is contacted with an adsorbent resin, wherein at least a
portion of the mogroside V and other terpene glycosides in the clarified juice are

adsorbed onto the resin.
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[0083]  The effluent that comes off the adsorbent resin is a mogroside-depleted
effluent, and is contacted with a nanofiltration membrane in step 208. At least a
portion of small molecules, including monosaccharides and fruit acids, are removed
in step 208. In step 210, the retentate produced from the nanofiltration step is
concentrated and spray-dried to produce an extract. Such extract from step 210 is
suitable for use as a bulking agent in the sweetening composition produced in
process 200.

[0084] In step 212, the adsorbed mogroside V and other terpene glycosides are
cluted from the resin with water and/or an alcohol to obtain a terpene glycoside
solution. Suitable alcohols to elute the resin may include, for example, ethanol. In
step 214, the terpene glycoside solution is concentrated to produce a terpene
glycoside powder.

[0085] In step 220, the spray-dried extract of step 210 is combined with the
terpene glycoside powder of step 214 to produce a sweetening composition. All
components of the sweetening composition produced according to process 200 are
naturally from the fruit used.

[0086] In some embodiments, provided is a method for producing a sweetening
composition derived from a fruit of the Cucurbitaceac family, the method
comprising:

a) providing a water-extracted juice, wherein the water-extract juice
comprises mogroside V, other terpene glycosides, and monosaccharides;

b) clarifying the water-extracted juice;

c) contacting the clarified juice with an adsorbent medium to adsorb at
least a portion of mogroside V and other terpene glycosides in the clarified juice and
to produce an effluent;

d)  filtering the effluent using a nanofiltration membrane to remove at least
a portion of the monosaccharides in the effluent and to produce a retentate;

e) concentrating the retentate and spray drying the retentate to produce an

extract;
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f) eluting the adsorbent resin after step (c) to elute at least a portion of the
adsorbed mogroside V and other terpene glycosides to obtain a terpene glycoside
solution;

g)  drying the terpene glycoside solution to produce a terpene glycoside
powder; and

h)  combining the extract of step (e) and the terpene glycoside powder of
step (g) to produce the sweetening composition.

[0087]  In another variation, provided is a method of producing a luo han guo
sweetening composition, comprising:

a)  heating fresh luo han guo in water to obtain a water-extracted juice,
wherein the water-extracted juice comprises mogroside V and other terpene
glycosides;

b)  clarifying the water-extracted juice, wherein the clarified juice
comprises mogroside V and other terpene glycosides;

c) contacting the clarified juice with an absorbent resin, wherein at least a
portion of the mogroside V and other terpene glycosides in the clarified juices binds
to the adsorbent resin to produce a mogroside-depleted juice;

d) after step c), eluting the mogroside V and other terpene glycosides from
the adsorbent resin to obtain a terpene glycoside solution;

e) drying the terpene glycoside solution to produce a terpene glycoside
powder;

f) filtering the mogroside-depleted juice using a nanofiltration membrane
to produce a retentate, wherein the nanofiltration membrane has a molecular weight
cut-off between 200 Daltons and 2,500 Daltons;

g)  monitoring the soluble solids concentration of the retentate of step (f);

h)  diluting the retentate of step (f) with water, when the soluble solids
concentration of the retentate of step (f) is about 5g/100g, to produce a diluted

retentate;
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1) filtering the diluted retentate using the nanofiltration membrane to
produce another retentate;
1 monitoring the soluble solids concentration of the retentate of step (i);

k)  diluting the retentate of step (i) with water to produce another diluted
retentate;

1) repeating steps (f)-(k) until the monosaccharide concentration of the
retentate of step (i) is about 20% on a dry weight basis;

m)  after step (I), concentrating the retentate to produce a concentrated
retentate having a soluble solids concentration of about 20g/100g;

n)  spray drying the concentrated retentate to produce the spray-dried
extract; and

0)  combining the terpene glycoside powder and the spray-dried extract to
produce the sweetening composition, wherein the sweetening composition is in solid
form.

[0088]  With reference again to FIG. 2, it should be understood that, in other
variations, process 200 may include additional and/or other processing steps. In yet
other variations, certain steps in process 200 may be omitted. For example, as an
alternative to combining the terpene glycoside powder with the spray-dried extract,
in other variations, the concentrated retentate and the terpene glycoside solution can
be combined, and then spray-dried to produce the extract.

[0089] In another variation, provided is a method of producing a luo han guo
sweetening composition, comprising:

a)  heating fresh luo han guo in water to obtain a water-extracted juice,
wherein the water-extracted juice comprises mogroside V and other terpene
glycosides;

b)  clarifying the water-extracted juice, wherein the clarified juice

comprises mogroside V and other terpene glycosides;
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c) contacting the clarified juice with an absorbent resin, wherein at least a
portion of the mogroside V and other terpene glycosides in the clarified juices binds
to the adsorbent resin to produce a mogroside-depleted juice;

d) after step c), eluting the mogroside V and other terpene glycosides from
the adsorbent resin to obtain a terpene glycoside solution;

e) drying the terpene glycoside solution to produce a terpene glycoside
powder;

f) filtering the mogroside-depleted juice using a nanofiltration membrane
to produce a retentate, wherein the nanofiltration membrane has a molecular weight
cut-off between 200 and 2,500 Daltons;

g)  monitoring the soluble solids concentration of the retentate of step (f);

h)  diluting the retentate of step (f) with water, when the soluble solids
concentration of the retentate of step (f) is about 5g/100g, to produce a diluted
retentate;

1) filtering the diluted retentate using the nanofiltration membrane to
produce another retentate;

1) monitoring the soluble solids concentration of the retentate of step (i);

k)  diluting the retentate of step (i) with water to produce another diluted
retentate;

1) repeating steps (f)-(k) until the monosaccharide concentration of the
retentate of step (1) 1s about 20% on a dry weight basis;

m) after step (I), concentrating the retentate to produce a concentrated
retentate having a soluble solids concentration of about 20g/100g;

n)  combining the concentrated retentate of step (m) with the terpene
glycoside powder of step (¢); and

0)  spray drying the combined concentrated retentate and terpene glycoside

powder to produce the Iuo han guo sweetening composition.
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[0090] In some variations of the foregoing embodiments, the adsorbent resin is
cluted with water, an alcohol, or a mixture thereof. In one variation, the alcohol
comprises ethanol.

[0091]  Any of the nanofiltration membranes described herein may be used. For
example, in certain variations, the nanofiltration membrane has molecular weight
cutoff between 200 Daltons and 2,500 Daltons.

[0092] In some variations, the terpene glycoside powder comprises at least 30%
w/w mogroside V. In other variations, the terpene glycoside powder comprises
between 30% to 60% w/w mogroside V.

[0093]  Provided is also a sweetening composition derived from a fruit of the
Cucurbitaceae family, produced according to any of the methods described herein.
[0094] It should be understood that reference to “about” a value or parameter
herein includes (and describes) embodiments that are directed to that value or
parameter per se. For example, description referring to “about x” includes
description of “x” per se. In other instances, the term “about” when used in
association with other measurements, or used to modify a value, a unit, a constant,
or a range of values. In some embodiments, about refers to variations of +/- 20%.
In other embodiments, about refers to variations of +/- 15%. In one embodiment,
about refers to variations of +/- 10%. In one variation, about refers to variations of

+/- 5%. In another variation, about refers to variations of +/- 1%.

EXAMPLES

[0095]  The following Examples are merely illustrative and are not meant to limit

any aspects of the present disclosure in any way.

Example 1
Production of Extract from Luo Han Guo
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[0096] This Example describes the production of an extract from luo han guo.
Such extract has a low mogroside V content. and a low monosaccharide content, and
is suitable for spray drying to produce an extract in a spray-dried powdered form.
[0097]  Fresh luo han guo is mechanically shredded and dropped into a steam
jacketed vat. Filtered water is added to the macerated fruit. The water is heated to
100°C and the mixture is decocted for 45 minutes. After 45 minutes, the decoction
is drained off the fruit, and filtered to remove large fruit particles. Additional water
is added to the fruit remaining in the vat. The water is heated to 100°C and the
mixture is decocted for 45 minutes. After 45 minutes, the decoction is drained off
the fruit, filtered to remove large fruit particles, and combined with the decoction
from the first cycle. This cycle may be repeated.

[0098]  Suspended solids are then removed, to avert blinding of adsorbent resin. A
pectinase enzyme preparation is added, and the mixture is gently stirred for 30
minutes until a flock forms and begin to settle. Then, the temperature is increased to
85°C to terminate the enzyme activity, and the temperature is held at 85°C for an
additional 5 minutes to denature labile indigenous fruit proteins. Thereafter, the
separating mixture is cooled (e.g., to less than 50°C) for ease of filtration through
diatomaceous earth under vacuum.

[0099] Next, the extract is contacted with a commercially available
divinylbenzene copolymer adsorbent resin packed in a glass chromatography
column. The extract is allowed to percolate through the resin at ambient
temperature. A mogroside-depleted juice passes out of the column, and is made up
of fruit sugars, acids and minerals.

[0100] This mogroside-depleted juice is collected and filtered using a
nanofiltration membrane, having a molecular weight cutoff between 250 Daltons
and 2,500 Daltons. The soluble solids in the retentate of this filtration step are
monitored. When the soluble solids content reaches 5g/100g, the retentate is diluted

with purified water. This process is repeated until the retentate has no sour taste.
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Nanofiltration is then continued until the soluble solids content in the retentate
reaches 10g/100g.

[0101]  The retentate is then collected and evaporated until the soluble solids
content in the retentate reaches 20g/100g. The concentrated retentate is then spray
dried.

Example 2

Spray Drying Experiment

[0102] In this Example, various retentates from a nanofiltration process were
spray dried. Juice was extracted from luo han guo, and underwent processing

including contact with an adsorbent resin to produce a mogroside-depleted juice.

Experiment 1

[0103] A 4000 L of mogroside-depleted juice with a soluble solid content of 1.1%
Brix was filtered using a nanofiltration membrane with a molecular weight cut-off of
about 500 Daltons. The pressure used was maintained at 0.5 MPa. After 3 h, the
soluble solid content of the retentate was 5.7% Brix, and of the permeate was 1.2%
Brix. The filtration was then stopped, and 5S00L of water was added to the tank
holding retentate. Filtration was continued on the diluted retentate under a pressure
of 0.8 MPa. After 20 min, the soluble solid content of the retentate was 6.3% Brix
and the permeate was 0.7% Brix. The filtration was stopped, and 400 L of water was
added to the tank holding the retentate. The filtration process was repeated. After 20
min, the soluble solid content of the retentate about 5.6% Brix and the permeate was
0.4% Brix. About 2L of the retentate was then collected (retentate 1).

[0104]  After the retentate sample was collected, water (300 L x 2) was added for
dilution, followed by filtration. After 40 min, the soluble solid content of the
retentate was 7.3% Brix and the permeate was 0.4% Brix. About 2L of the retentate

was collected (retentate 2).
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[0105]  Retentates 1 and 2 above were concentrated with reduced pressure through
rotary evaporator until the soluble solid content was around 35% Brix. Then, spray-
drying was performed at a wind-in temperature of 149-159°C and wind-out
temperature of 79-85°C.

[0106] The mogroside V content, sugar content, acid content, pH value and

absorbance value of the spray-dried products were measured.

Experiment 2

[0107] A 3000 L of mogroside-depleted juice with a soluble solid content of 5.5%
Brix was filtered using a nanofiltration membrane with a molecular weight cut-off of
about 500 Daltons. The pressure used was maintained at 0.9 MPa. After 1.5 h, the
soluble solid content of the retentate was 8.2% Brix, and of the permeate was 2.7%
Brix. The filtration was then stopped, and 550L of water was added to the tank
holding retentate. Filtration was continued on the diluted retentate under a pressure
of 0.9 MPa. After 1.5 h, the soluble solid content of the retentate was 9.0% Brix and
the permeate was 1.4% Brix. The filtration was stopped, and 500 L of water was
added to the tank holding the retentate. The filtration process was repeated. After 20
min, the soluble solid content of the retentate about 6.5% Brix and the permeate was
0.6% Brix. About 2L of the retentate was then collected (retentate 1).

[0108]  After the retentate sample was collected, water (300 L x 2) was added for
dilution, followed by filtration. After 40 min, the soluble solid content of the
retentate was 7.5% Brix and the permeate was 0.5% Brix. About 2L of the retentate
was collected (retentate 2).

[0109]  Retentates 1 and 2 above were concentrated with reduced pressure through
rotary evaporator until the soluble solid content was around 35% Brix. Then, spray-
drying was performed at a wind-in temperature of 149-159°C and wind-out

temperature of 79-85°C.
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[0110] The mogroside V content, sugar content, acid content, pH value and

absorbance value of the spray-dried products were measured.

Experiment 3

[0111] A 500 L of mogroside-depleted juice with a soluble solid content of 1.1%
Brix was filtered using a nanofiltration membrane with a molecular weight cut-off of
about 500 Daltons. The mogroside-depleted juice in this experiment was
concentrated under reduced pressure. This juice was diluted with 400 L of water,
and the pressure for the nanofiltration was maintained at 0.9 MPa. After 45 mins, the
soluble solid content of the retentate was 8.6% Brix, and of the permeate was 1.9%
Brix. The filtration was then stopped, and about 2L of the retentate was then
collected (retentate 1).

[0112] 150L of water was added to the tank holding the retentate. Filtration was
continued on the diluted retentate under a pressure of 0.9 MPa. After 0.5 h, the
soluble solid content of the retentate was 7.6% Brix and of the permeate was 1.1%
Brix. Filtration was stopped, and about 2L of the retentate was then collected
(retentate 2).

[0113] 150 L of water was added to the tank holding the retentate. Filtration was
then continued. After 20 mins, the soluble solid content of the retentate was 7.6%
Brix, and of the permeate was 0.6% Brix. About 2L of the retentate was collected
(retentate 3).

[0114] 400 L of water was added to the tank holding the retentate. Filtration was
the continued. After 40 mins, the soluble solid content of the retentate was 7.6%
Brix, and of the permeate was 0.6% Brix. About 2L of the retentate was collected
(retentate 4).

[0115] 400 L of water was added to the tank holding the retentate. Filtration was

the continued. After 20 mins, the soluble solid content of the retentate was 6.5%
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Brix, and of the permeate was 0.2% Brix. About 2L of the retentate was collected
(retentate 5).

[0116]  Retentates 1-5 above were concentrated with reduced pressure through
rotary evaporator until the soluble solid content was around 35% Brix. Then, spray-
drying was performed at a wind-in temperature of 149-159°C and wind-out
temperature of 79-85°C.

[0117] The mogroside V content, sugar content, acid content, pH value and

absorbance value of the spray-dried products were measured.

Results
[0118]  Table 1 below summarizes the properties of the various retentate samples.
[0119]  During the nanofiltration process, the density of the retentate is maintained
at a certain level, and in order to do so, washing water was continuously added to the
retentate to maintain its density. Thus, the amount of washing water used (or the
“washing water consumption” in Table 1 below) increased over time during the
nanofiltration process, and the amount of washing water shown in the table is a
proxy for time in the nanofiltration process.
[0120] In Experiment 1, after 700 L of washing water consumption, a spray-dried
extract was obtained, but some sticking to the inside of the spray drier was observed.
A spray-dried extract was obtained after 1100 L of washing water consumption.
[0121]  In Experiment 2, after 2500 L of washing water consumption, a spray-
dried extract was obtained, but some sticking to the inside of the spray drier was
observed. A spray-dried extract was obtained after 3500 L of washing water
consumption.
[0122]  In Experiment 3, after 900 L of washing water consumption, a spray-dried
extract was obtained, but some sticking to the inside of the spray drier was observed.

A spray-dried extract was obtained after 1500 L of washing water consumption.
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Table 1.
S"l‘?ble Solid Washing Total Mono- Total Mogroside
Volume | solids . water . . Absorbance
Exnt weight . acids | saccharides | sugars \%
p content consumption H
No. p
(1%, at
0, 0, 0, 0,
L 2/100g Kg L %o %o %o 420nm) %
0 3.86 | 845 29.2 0.224 0.28
400 4 5.76 22.7 0.294 0.33
550 4.14 | 3.84 18.1 0.36 0.43
1 500 8.5 42.5
700 4.27 | 3.07 13.7 0.441 0.48
1100 4.44 | 2.50 10.8 0.413 0.53
1500 448 | 2.16 9.9 0.42 0.56
0 4.26 | 10.55 57.0 70.5 0.065 0.13
950 4.41 | 3.00 413 63.5 0.071 0.26
2 3000 5.5 165
2500 4.62 | 2.30 13.6 62.7 0.091 0.3
3500 4.61 | 2.20 10.3 58.7 0.103 0.46
0 3.86 | 8.90 253 65.9 0.266 0.23
3 4000 1.1 44 900 442 | 3.00 13.3 61.3 0.445 0.65
1500 457 | 2.50 8.0 46.3 0.7 1.03




CLAIMS

What is claimed is:

1. A luo han guo extract, comprising:

mogroside V;

monosaccharides;

disaccharides; and

proteins,

wherein the extract has less than 3% mogroside V on a dry weight basis and less than
20% monosaccharides on a dry weight basis, and

wherein the mogroside V, monosaccharides, disaccharides, and proteins are all naturally
occurring in luo han guo.

2. The extract of claim 1, further comprising acids naturally occurring in luo han guo.

3. The extract of claim 2, wherein the extract has a total acid content of less than 5% on a
dry weight basis.

4. The extract of any one of claims 1 to 3, further comprising minerals naturally occurring

in luo han guo.

5. The extract of any one of claims 1 to 4, further comprising polysaccharides naturally
occurring in luo han guo.

6. The extract of any one of claims 1 to 5, further comprising other terpene glycosides

naturally occurring in luo han guo.

7. The extract of any one of claims 1 to 6, wherein the extract has a total amount of proteins

of at least 10% on a dry weight basis.
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8. The extract of any one of claims 1 to 7, wherein the monosaccharides and the

disaccharides are present in the extract in a weight ratio of less than 0.5:1.

9. The extract of any one of claims 1 to 8, wherein all components of the extract are
naturally occurring in luo han guo.

10. The extract of any one of claims 1 to 9, wherein at least 95% on a dry weight basis of the

extract is naturally occurring in luo han guo.

11. The extract of any one of claims 1 to 10, wherein the extract is in powder form.
12. A method of producing a spray-dried extract, comprising:
a) filtering a mogroside-depleted luo han guo juice using a nanofiltration membrane

to produce a retentate, wherein the nanofiltration membrane has a molecular weight cut-off
between 200 Daltons and 2,500 Daltons;

b) monitoring the soluble solids concentration of the retentate of step (a);

c) diluting the retentate of step (a) with water, when the soluble solids concentration
of the retentate of step (a) is 5g/100g, to produce a diluted retentate;

d) filtering the diluted retentate using the nanofiltration membrane to produce
another retentate;

e) monitoring the soluble solids concentration of the retentate of step (d);
f) diluting the retentate of step (d) with water to produce another diluted retentate;
g) repeating steps (d)-(f) until a monosaccharide concentration of the retentate of

step (d) is less than 20% on a dry weight basis;
h) after step (g), concentrating the retentate to produce a concentrated retentate
having a soluble solids concentration of 20g/100g; and

i) spray drying the concentrated retentate to produce the spray-dried extract.
13. The method of claim 12, wherein the retentate of step (g) comprises mogroside V,

wherein the mogroside V is naturally occurring in Luo Han Guo from which the
mogroside-depleted luo han guo juice was obtained, and
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wherein the retentate has less than 2% mogroside V on a dry weight basis.

14. The method of claim 13, wherein the retentate has less than 1% mogroside V on a

dry weight basis.

15. The method of any one of claims 13 to 14, wherein the retentate of step (g) further
comprises disaccharides and polysaccharides,

wherein the disaccharides and polysaccharides are naturally occurring in luo han guo
from which the mogroside-depleted luo han guo juice was obtained, and

wherein the retentate has a total sugar content of less than or equal to 20% on a dry
weight basis,

wherein the total sugar content is the sum of the monosaccharide, disaccharide and

polysaccharide amounts in the extract, on a dry weight basis.

16. The method of any one of claims 13 to 15, wherein the mogroside-depleted luo han guo

juice is obtained by:

heating fresh luo han guo in water to obtain a water-extracted juice, wherein the water-

extracted juice comprises mogroside V;

clarifying the water-extracted juice, wherein the clarified juice comprises mogroside V;

and

contacting the clarified juice with an absorbent resin, wherein at least a portion of the
mogroside V in the clarified juice binds to the adsorbent resin thereby reducing the concentration

of mogroside V in the clarified juice.

17. A method of producing a luo han guo sweetening composition, comprising:

a) heating fresh luo han guo in water to obtain a water-extracted juice, wherein the

water-extracted juice comprises mogroside V and other terpene glycosides;

b) clarifying the water-extracted juice, wherein the clarified juice comprises

mogroside V and other terpene glycosides;
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c) contacting the clarified juice with an absorbent resin, wherein at least a portion of
the mogroside V and other terpene glycosides in the clarified juices binds to the adsorbent resin

to produce a mogroside-depleted juice;

d) after step c), eluting the mogroside V and other terpene glycosides from the

adsorbent resin to obtain a terpene glycoside solution;

e) drying the terpene glycoside solution to produce a terpene glycoside powder;

f) filtering the mogroside-depleted juice using a nanofiltration membrane to produce
a retentate, wherein the nanofiltration membrane has a molecular weight cut-off between 200 and
2,500 Daltons;

g) monitoring the soluble solids concentration of the retentate of step (f);

h) diluting the retentate of step (f) with water, when the soluble solids concentration
of the retentate of step (f) is 5g/100g, to produce a diluted retentate;

i) filtering the diluted retentate using the nanofiltration membrane to produce

another retentate;

) monitoring the soluble solids concentration of the retentate of step (i);
k) diluting the retentate of step (i) with water to produce another diluted retentate;
1) repeating steps (f)-(k) until a monosaccharide concentration of the retentate of

step (i) is 20% on a dry weight basis;

m) after step (l), concentrating the retentate to produce a concentrated retentate
having a soluble solids concentration of 20g/100g;

n) spray drying the concentrated retentate to produce the spray-dried extract; and

0) combining the terpene glycoside powder and the spray-dried extract to produce the

sweetening composition, wherein the sweetening composition is in solid form.

18. A method of producing a luo han guo sweetening composition, comprising:

a) heating fresh luo han guo in water to obtain a water-extracted juice, wherein the

water-extracted juice comprises mogroside V and other terpene glycosides;
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b) clarifying the water-extracted juice, wherein the clarified juice comprises

mogroside V and other terpene glycosides;

c) contacting the clarified juice with an absorbent resin, wherein at least a portion of
the mogroside V and other terpene glycosides in the clarified juices binds to the adsorbent resin
to produce a mogroside-depleted juice;

d) after step c), eluting the mogroside V and other terpene glycosides from the

adsorbent resin to obtain a terpene glycoside solution;

e) drying the terpene glycoside solution to produce a terpene glycoside powder;

f) filtering the mogroside-depleted juice using a nanofiltration membrane to produce
a retentate, wherein the nanofiltration membrane has a molecular weight cut-off between 200 and
2,500 Daltons;

g) monitoring the soluble solids concentration of the retentate of step (f);

h) diluting the retentate of step (f) with water, when the soluble solids concentration
of the retentate of step (f) is 5g/100g, to produce a diluted retentate;

i) filtering the diluted retentate using the nanofiltration membrane to produce
another retentate;

i) monitoring the soluble solids concentration of the retentate of step (i);
k) diluting the retentate of step (i) with water to produce another diluted retentate;
1) repeating steps (f)-(k) until a monosaccharide concentration of the retentate of

step (i) is 20% on a dry weight basis;

m) after step (), concentrating the retentate to produce a concentrated retentate
having a soluble solids concentration of 20g/100g;

n) combining the concentrated retentate of step (m) with the terpene glycoside
powder of step (e); and

0) spray drying the combined concentrated retentate and terpene glycoside powder to

produce the luo han guo sweetening composition.
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19. The method of claim 17 or 18, further comprising compressing the sweetening

composition to form a tablet.
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