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CLAIMS
‘What is claimed is:
L A protein-enriched pongamia ingredient, comprising at least 40% of ponganua

proteins on a dry weight basis,

wherein the ingredient has: (i) less than 500 ppm of karanjm; or (11} less than 500 ppm of

pongamol; or (i1} less than 500 ppm of karanjin and pongamol combined; and
wherein the ingredient has less than or equal to 40% of carbohydrates on a dry weight basis.

2. The ngredient of claim |, wherein the ingredient has between 40% and 70% of

pongamia proteins on a dry weight basis.

3. The imgredient of claim 1, wherein the ingredient 1s a pongamia profein concentrate.
4. The ingredient of claim 1, comprising at least 70% of pongamia proteins on a dry

weight basis,

wherein the ingredient has: {1} less than 500 ppm of karanjin; or (i} less than 300 ppm of

pongamol; or (i1} less than 500 ppm of karanjin and pongamol combined; and
wherein the ingredient has less than or equal to 20% of carbohydrates on a dry weight basis.

5. The mgredient of claim 4, wherein the ingredient has between 70% and 90% of

pongamia proteins on a dry weight basis.

6. The ingredient of claim 3, wherein the ingredient is a ponganua protein isolate.
7. The mgredient of any one of claims 1 to 6, wherein the ingredient is derived from

pongamia meal, wherein the protein-ensiched ponganya ingredient has at least 1.25 times

greater pongamuia profein content than the pongamia meal.

8. The 1ngredicnt of any one of claims 1 to 7, wherein the ingredicot has less than 5% of

fat on a dry weight basis.

9. The ingredient of any one of claims 1 to 8, wherein the ingrediont has less than 2% of

fat on a dry weight basis.
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10. The ngredient of any one of claims 1 to 9, wherein the ingredient has a relative amino

/

acid profile that includes at least 15% glutamic acid, at least 12% aspartic acid, at least 9%
leucine, at least 8% lysine, at least 6% phenvlalanine, or any combination thereof.

11, The ingredient of any one of claims 1 to 10, wherein the at least 35% of the proteins

present in the ingredient are soluble in water at a pH of at least pH 6.

12, The jngredient of any one of claims 1 to 11, wherein the ingredicut has a viscosity of

at least 2 mPa*s at a shear rate of 100 ¢,

13, The ingredient of any one of claims | to 12, wherein the ingredient, when emulsified,

produces an emulsion having an average droplet size of at least 1 um.

14. The mgredient of any one of claims 1 1o 13, wherein the ingredient has a protein

digestibility-corrected amino acid score of at least 0.7

15, The ingredient of any one of claims 1 to 14, wherein the ingredient has an average

molecular weight of protein between 10,000 Daltons and 250,000 Daltons.

16. The mgredient of any one of claims 1 to 15, wherein the ingredient comprises seed
storage proteins, and wherein 30-40% of the proteins present are proteins having a molecular

weight of between 45 ka and 70 kDa, as determined by SDS-PAGE.

17, The ingredient of claim 16, wherein the ingredient further comprises seed storage
proteins having molecular weight of 170-250 kDa, 115-160 kDa, 45-70 kDa, 19-23 kDa, 14-

17 kD, or 10-13 kDa, or any combinations thereof.
18, The mgredient of any one of claims 1 to 17, wherein the imgredient has:
{1y a viscosity of between 2 mPa*s and 100 mPa*s at a shear rate of 100 57!,

(iy  afoaming capacity of between 100% and 200% of volume of 0.1% protein

solution;

(i} abulk density of at least 0.2 g/cm”;

(ivy  aprotein solubiliy of at least 35% at pH 7;

(v}  amedian emulsion deoplet size of less than or equal to 5 g
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(vi)  amedian emulsion droplet size of less than or equal 10 5 pm after 7 days of

storage.

(vi}  awater-holding capacity of at least 1.5 g water per gram of protein-enriched

pongamia ingredient;

(vit}  an oil-holding capacity of at least 1.5 g oil per gram of protein-enriched

pongamia mgredicot;

(viii) anunimum gelling concentration of at least 10 g protem-curiched pongamia

mgredient per 100 grams;
(ix}  apowder dispersibility of at least 10%; or

{x) a neutral, non-bitter taste;

or any combinations of (i} (x} thereof.

19.

The imgredient of claim 18, wherein the ingredient has:
{1) a viscosity of between 2 mPa*s and 100 mPa*s at a shear rate of 100 7

(iy  afoaming capacity of between 100% and 200% of volume of 0.1% wiv

pongamia protem solution;
(i) a bulk density of at least 0.2 g/em?;
(iv}  aprotein solubility of at least 35% atpH 7;

(v}  amecdian cmulsion droplet size of less than or equal to 5 pum;

{(vi)  amedian emulsion droplet size of legs than or equal to 5 pm after 7 days of

storage:;

{vit} anecutral, non-bitter taste;

or any combinations of ({)-{vii) thercof.

20,

The mgredient of claim 18, wherein the mgredient has:

{1) a viscosity of between 2 mPa*s and 100 mPa*s at a shear rate of 100 575

g9



WO 2021/202994 PCT/US2021/025572

(ity  afoaming capacity of between 100% and 200% of volume of 0.1% w/v

protein solution;

(i)  a bulk density of at least 0.2 g/em?;

(iv})  aprotein solubility of at least 35% at pH 7

{v} a median emulsion droplet size of less than or equal to § umy

(vi} amedian emulsion droplet size of less than or equal to 3 pm afier 7 days of

storage;

{(vii} a water-holding capacity of at least 1.5 g water per gram of protein-enriched

pongamia ingredient;

(viti} anunimum gelling concentration of at least 10 g protein-coriched pongama

mgredient per 100 grams; or

{ix}  aneotral, non-bitter taste or

or any combination of {(i}- {x} thercof.

The ingredient of claim 18, wherein the mgredient has:
(i) a bulk density of at least 0.2 glom®;

{1}  a protein solubility of at least 35% at pH 7,

(i1}  a water-holding capacity of at least 1.5 g water per gram of protein-enriched

pongamia ingredient;

(tv}  an oil-holding capacity of at least 1.5 g oil per gram of protein-enriched

pongamia mgredicnt;

(v} a nupimumn gelling concentration of at least 10 g protein~curiched pongamia

mgredient per 100 grams; or
{(vi}  ancutral, non-bitter taste;

or any combination of (i)~ {(vi) thereof.
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22, The ingredient of claim I8, wherein the ingredient has:
() a foaming capacity of between 100% and 200% of volume of 0.1% wiv

profein solution;

(1}  anunimum gelling concentration of at least 7 g protem-enriched pongamia

mgredient per 100 grams; or
(i1}  ancutral, non-bitter taste;
or any combination of (i}- {111) thereof.
23 A method of producing a protein-enriched pongamia composition, comprising:

preparing an aqueocus slurry of pongamia meal, wherein the pongamia meal is
defatted and debittered and has (i} less than SO0 ppm of karanjin; or (i1} less than 500 ppm of
pongamol; or (i1} less than 500 ppm of karanjin and pongamol combined;

adusting the pH of the agueocus slurry to a pH between 6 and 10;

separating the shurry into a protein liquid fraction and an insoluble wet cake fraction;

neutralizing, concentrating and/or pasteurizing the protein hiquid fraction; and

drving the protein liquid fraction to provide a protein-enriched pongamia

composition.

24 The method of claim 23, wherein the protein-cariched pongamia composition

comaprises at least 50% of pongamia proteins on a dry weight basis.
25. A method of producing a protein-enriched pongania ingredient, comprising:

preparing an aqueous sluiry of pongamia meal, wherein the pongamia meal is defatted
and debiitered and has (3) less than 500 ppro of karanging or (31} less thas 500 ppo of
pongamol; or (111} less than SO0 ppm of karanjin and pongamol combined,

adgusting the pH of the aqueous slurry to a pH between 6 and 10,

separating the shurry into a protein hiquid fraction and an msoluble wet cake fraction;

precipiating at least a portion of pongamia protem from the protein liquid fraction to
obtain purified pongamia protein sohds;

neutralizing and pasteurizing the purificd pongamia protein solids; and
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drying the punfied pongamia protein solids to provide a protein-enriched pongamia

ingredient.

26. The method of claim 28, further comprising washing the pongamia protein solids

prior to drying.

27. The method of claim 235 or 26, wherein the precipitation step is performed by

isoelectric precipitation.

2%, The method of any one of claims 25 to 27, wherein the protein-enriched pongamia

mgredient comprises at least 70% of pongamia proteins on a dry weight basis.
29, The mcthod of any one of claims 25 to 28, further comprising:

debulling pongamia beans to produce dehuolied pongamia beans; and
pressing the debulled pongamia beans to remove at least a portion of free oil inthe

pongamia beans to produce the pongamia meal, wherein the pongamia meal has a redueced fat

content.
30. The method of claim 29, further comprising grinding the pongamia meal.
31 The method of any one of claims 25 to 30, further comprising:

dehulling pongamia beans to produce dehulled pongamia beans;

pressing the dehulled pongamia beans to remove at least a portion of free oil in the
pongamia beans to produce a reduced fat pongamia meal; and

combining the reduced fat ponganua meal with solvent to produce the pongamia

meal, wherein the pongania meal 1s defatted and debittered.

32, The metbod of clat 31, further comprising grinding the reduced fat pongamia meal

prior to combining with solvent.

33. The method of claim 31 or claim 32, wherein the solvent comprises ethyl acetate,

cthyl alcchol, or a combination thergof.
34. A method of producing a protein-enriched pongamia mgredient, comprising:

preparing an aqueous slurry of ponganua meal;

adpasting the pH of the aqueous sturry to a pH between 6 and 10,
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separating the slurry into a protein hiquid fraction and an msoluble wet cake fraction;

passing the protein liguid fraction through a membrane system to obtain 3 retentate
comprising pongamia protein;

optionally washing, neutralizing and/or pasteurnizing the retentate; and

drving the retentate to provide a protein-enriched pongamia ingredient.

35, The method of claim 34, wherein the proteim-ennched pongamia ingredient comprises

at least 70% of pongamia proteins on a dry weight basis.
36. The method of claim 34 or claim 33, further comprising:

debulling pongana beans to produce detudled pongamia beans; and
pressing the dehulled pongamia beans to remove at least a portion of free oil in the

pongamia beans to produce the pongamia meal, wherein the pongamia meal has a reduced fat

content,
37. The method of claim 36, further comprising grinding the ponganua meal.
38. The method of any one of claims 34 to 36, further comprising:

debulling pongamia beans to produce dehulied pongania beans;

pressing the debulled ponganiia beans to remove at teast a portion of free o1l in the
pongamia beans to produce a reduced fat pongamia meal; and

combining the reduced fat pongamia meal with solvent to produce the pongamia

meal, wherein the pongamia meal is defatted and debittered.

39. The method of claim 38, further comprising grinding the reduced fat pongamia meal

prior to combining with solvent.
40 A method of producing a protein-cnriched pongamia composition, COmprising:

preparing an aqueous shury of pongamia meal;

adjusting the pH of the agueous shurry to a pH between 4 and 3 to obtain ponganua
protein solids;

washing, neutralizing, and pasteurizing parified protein solids; and

drying the purnified pongamia protem solids to provide a protein-enriched pongamia

coraposiion.
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41, A protein-enriched pongamia ingredient produced according the method of any one of

claims 23 to 40.

42 A food product, a beverage product, a dietary supplement product or other product,

comprising: the protein-enriched pongamia ingredient of any one of claims 1 1o 22 and 41.

43, The product of claim 42, wherein the product is a baked good, a protein supplement, a

protein bar, or a non~daury beverage.

44, The product of claim 42, wherein the product (s a medical food, an infant formula, a

cosmetic or a pharmaceutical product.

45, The product of claim 42, wherein the product is a beverage product, a dairy-product

substitute, 2 meat substitute product, or an egg substitute.

46, The product of claim 45, wherein the beverage product is a frutt smoothic, a meal

replacement beverage, a protem drink, an instant shake.

47 The product of any one of clauns 42, 45 and 46, wherein the product is a beverage

product comprising at least 20 g of protein-enriched pongamia ingredient per serving,

48, The product of claim 43, wherein the dafrv-product substitute 15 a non-dawry nulk,
non-dairy cheese, non-dairy coffee whitener or creamer, non-dairy yogurt, non-dairy Greek

vogurt, non-dairy drinkable vogurt.



