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CLAIMS
What 15 claimed 1s:
1. A pongarma o1l composition, having:

less than or equal to about 1000 ppm of karanjin and pongamol combined;
tess than or equal to about 1% by weight of unsaponifiable matter;

a peroxide value of less than or equal to about 5 meg/ky;

a p-anisidine value of less than or equal to about 10; and

fess than or equal to about 5000 ppm of residual solvent, wherein residual solvent,

if present, is food grade solvent.
2. The composition of ¢lamm 1, having:
fess than or equal to about 150 ppm of karangin,
less than or equal to about 130 ppm of pongamol;
fess than or equal to about 1% by weight of unsaponifiable matter;

3

a peroxide value of less than or equal 1o about 5 meg/ky;
a p-anisidine value of less than or equal to about §; and

less than or equal to about 5000 ppm of residual solvent, wherein residual solvent,

if present, s food grade solvent.

3. The composition of claim 1 or 2, wherein the composiiion comprises less than or equal to
about 1000 ppm of residual solvent.

4. The composition of any one of claims 1 to 3, wherein the residunal solvent comprises
ethanol.

5. The composition of any one of claims 1 to 4, wherein the composition s Hauid at room
temperature.
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The composition of any one of claims 1 to 5, wherein the composition has a viscosity of
between about 30 centipoise and 600 centipoise as determined at 25°C.

The composition of any one of claims 1 to 6, wherein the composition has a solid fat
content of between about 1% and about 10% at a temperature of about 3°C,

The composition of any one of claims 1 to 7, wherein the composition has a smoke point
of at least about 195 °C.

The composition of any one of claims 1 to 8, wherein the composition has less than or
equal to about 400 ppm of tocopherols.

The composition of any one of claims 1 to 9, wherein the composition wherein the
composition has less than 2500 ppm of sterols.

The composition of any one of claims 1 to 10, wherein the coraposition comprises oleic
acid, linoletc acid, palmitic acid, stearic acid, behenic acid, alpha Tinolenic acid,
lignoceric acid, arachidic acid, gondoic acid, oleic acid, vaccenic acid, palmitoleic acid,
etcosadienoic acid, linoleic acid, margaric acid, gondoic acid, erucic acid, palmitoleic
acid, heptadecenoic acid, or myristic acid, or any isomers thereof, or any combination of
the foregoing.

The composition of claim 11, wherein the composition comprises at least 40% oleic acid.

The composition of any one of claims 1 to 12, wherein the color of the composition 1s
yvellow or hight vellow as determined by the Lovibond Color - AGCS Scale using a -inch
cell path, wheren:

when the composition is yellow, the composition has a Lovibond Color Y-value of
greater than or equal to 25; and

when the composition is light yellow, the composition has a Lovibond Color Y-value of
less than 25,

The composition of any one of claims 1 to 13, wherein the composition has one or more
sensory attribuies selected from the group consisting of nuitiness, butieriness, grassmess,
smoothness, and sweetness, and any combinations thereof.

The composition of any one of claims 1 to 14, wherein the coroposition has 3 ratio of
karanjin to pongamol of greater than about 1.
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The composition of any one of claims 1 to 13, wherein the color of the composition s
Light vellow and the composition has a Lovibond Color Y-value of less than 25 as
determined by the Lovibond Color - AQCS Seale using a I-inch cell path.

The composition of any one of claims 1 to 13 and 16, wherein the color of the
composition s light yellow as determined by the Lovibond Color - AOCS Scale, and
wherein the composition comprises less than or equal to about 200 ppm karanyin and

pongamol combined as determined by HPLC-DAD analysis of an acetone extract
obtained from the pongania oil composition.

The composition of any one of claims 1 to 13, 16 and 17, wherein the composition has a
neutral flavor.

The composition of any one of claims 1 to 13 and 16 to 18, wherein the composttion has
a ratio of karanjin to pongamol of less than or equal to 1.

The composition of any one of claims 1 to 19, wherein the composition has:

{xi}  a free fatty acid content of less than or equal to about 19%;
{xiz} less than or equal to about 0.1% of insoluble impurities;
{xi11} less than or equal to about 25 ppm of phosphorus;

{xiv}) less than or equel to about 0.1 ppm of chlorophyll;

{xv} a moisture content of less than or equal to about 1%;
{xvi) less than or equal to about 1% glycerol;

{xvii} less than or equal to about 2% monoglyeerides;

{xvii} less than or equal to about 5% diglycerides; and

{xix) at least about 90% triglycerides

{xx)  orany combination of (1)-(ix).
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21 The composition of any one of claims 1 to 20, wherein the karanjin and pongamol
concentration is determined by HPLC-DAD analysis of an acetone extract obiained from
the pongamia o1l composition.

~y

22 A method for producing a pongamia oil composition, comprising:

mechanically separating dehulled pongamia oilseeds to produce crude pongamia oil and a
seedcake that 1s at least partially deotled, wherein the crude pongamia o1l comprises pongamia

oil, karanjin, pongameoel, other furanoflavonoids, and other unsaponifiable matter; and

extracting the crude pongamia o1l with ethanol at an elevated temperatore to produce the
pongamia o1l composition, wherein the ratio of solvent to crude pongamia o1l 1s between 1:1 and

20:1, and wherein the composition 1s edible and non-bitier tasting, has less than or equal to about

1000 ppm of karanjin and pongamol combined as determined by HPLU-DAD analysis of an
acetone extract obtained from the pongamia oil compaosition; less than or equal to about 1% by
weight of unsaponifiable matier; a peroxide value of less than or equal to about 5 meg/kg; and a

p-anisidine value of less than or equal to about 10,

23 The method of claim 22, wherein the crude pongamia o1} and the imnuscible solvent form
a mixture and the mixture is agitated for at least about 30 minutes.

24. A contimuous countercurrent method for producing a pongamia il composiiion,
comprising;

a) mechanically separating dehulled ponganua oilseeds to produce crude ponganua

o1l and a seedcake that 15 at least partially deoiled,

wherein the crude pongamia o1l comprises pongamia oil, karanjin, pongamol,

other furanoflavonotds, and other unsaponifiable matter;

b} separating the crude ponganua oil into a raffinate and a solvent-rich light phase by

fguid-higud extraction using romiscible solvent at an elevated teraperature,
wherein the ratio of solvent to crude ponganua o1l 1s between 1:1 and 20:1,

wherein the raffinate comprises ponganua oil and residual solvent,

74



WO 2021/202998 PCT/US2021/025578

wherein the solvent comprises ethanol, and
wheretn the solvent-rich hight phase comprises solvent and residual ponganua oil;

c) cooling the raffinate to separate the residual solvent from pongamia o1l;

d) isolating at least a portion of the ponganua o1l in the cooled raffinate to produce

the ponganya o1l composition,

wherein the composttion 15 edible and von-bitter tasting, has less than or equal to
about 1000 ppro of karaniin and pongamol corbined as determined by HPLC-
DAD analysis of an acetone extract obtained from the pongamia oil composition;
less than or equal to about 1% by weight of unsaponifiable matter; a peroxide
value of less than or equal to about 5 meqg/kg; and a p-anmsidine value of less than

or equal to about 10;

e} separating at least a portion of the solvent from the solvent-rich light phase; and
) combining the isolated solvent with additional crude pongamia o1l for higuid-

Hauid extraction.

)
[0S

26.

29.

The method of claim 24, wherein the continuous liquid-liguid extraction 15 performed
using a forced agitated column.

The method of claim 25, wherein the forced agitated column is a forced agitated trayed
column, the raffinate exits the column at the boitom, and the solvent-rich light phase exits
the column at the top.

The method of any one of claims 24 to 26, wherein at least a portion of the solvent
separated from the solvent-rich light phase is performed in an evaporator.

The method of claim 27, wherein the solvent 1s evaporated from the residual pongamia
ot} under vacuum.

The method of claim 28, further comprising condensing the solvent, and stripping the
solvent of any accumulated water in a stripping column,
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The method of any one of claims 24 {o 29, further comprising solating the residual
pongana o1l in the solvent-rich light phase; and distilling solvent from the isolated
residual pongamia oil 1o produce additional pongamia oil composttion.

The method of any one of claims 22 to 30, wherein the elevated temperature is less than
the boiling point of the immiscible solvent.

The method of claum 31, wherein the elevated temperature is between about 30°C and
about 75°C.

The method of any one of claims 22 to 32, wherein the ratio of solvent to crude pongamia
o1l 15 between about 1:1 and about 5:1.

The method of any one of claims 22 to 33, wherein the crude pongamia oil bas an mitial
color, and the pongamia o1l composition produced has a final color, wherein the final
color of the pongamia ol composition 1s lighter than the imtial color of the crude
pongamia oil as determined by the Lovibond Color ~ AQCS Scale,

The method of claim 34, wheremn the initial color is red and/or brown, and the final color
18 vellow or light vellow as determined by the Lovibond Color - AOQCS Scale.

The method of any one of claims 22 to 35, wherein the crude pongania oil 15
mechanically separated pongamia oil.

The method of any one of claims 22 to 36, wherein the composition has one or more
sensory attributes selected from the group consisting of’ nuttiness, butteriness, grassiness,
smoothness, and sweetness, and any combinations thereof, and wherein the composition
13 vellow as determuned by the Lovibond Color - AOCS Scale.

The method of any one of claims 22 to 36, wherein the pongamia oil composition the
composition comywises less than or equal to about 200 ppm karanjin and pongamol
combined as determined by HPLC-DAD analysis of an acetone extract obtained from the
pongamia otf composition; the composition has a neutral flavor, and the composition is
light vellow as determined by the Lovibond Color - AQCK Scale.

A pongamia o1l compostiton produced according to the method of any one of ¢laims 22
to 38.

Use of the pongaria o composition of any one of claims 1 to 21 and 39 as salad o1l

frying oil, sauteeing oil, vinaigrettes, sauces, dressings, fats in meat mimetics, beverages,
or blended margarines and other solid fat applications, or any combination thereof.
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A food or beverage product, comprising the pongamia oil composition of any one of
claims 1 to 21 and 39,

The product of claim 41, wherein the composttion is hight yellow as determined by the
Lovibond Color - AQCS Scale; the composition comprises less than or equal to about
200 ppm karanjin and pongamol combined as determined by HPLC-DAD analysis of an
acetone extract obtained from the pongamia ol composition, and the composition has a
neutral flavor.

The product of claim 41, wherein the pongamia o1l composition 1s vellow as determined
by the Lovibond Color - AGUS Scale; the composition comprises less than or equal to
about 150 ppm karanjin and less than or equal to about 150 ppm pongamol as determined
by HPL.C-DAD analysis of an acetone extract obtained from the pongamia oil
composition; and the composition has one or more sensory atiributes selected from the
group consisting of nuttiness, butteriness, grassiness, smoothness, and sweetness, and
any combinations thereof,

The product of any one of claims 41 to 43, wherein the product is salad ail, frying ot
sauteeing oil, vinaigrettes, sauces, dressings, fats in meat mimetics, beverages, or blended
margarines and other solid fat applications.
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