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CLAIMS 

 

1.  A filamentous fungal biomat comprising at least one cell layer, wherein the 

biomat has a cell density of at least 25 g dry weight/L media and is 1 mm to 30 mm 5 

thick,  

 wherein the biomat is produced by a surface fermentation method, comprising 

growth on the surface of an aqueous media comprising nutrients in dissolved or 

submerged form.   

 10 

2.  The biomat of claim 1, wherein the biomat has a cell density of at least 50 g dry 

weight/L media, or at least 75 g dry weight/L media. 

 

3.  The biomat of any one of the preceding claims, wherein the biomat comprises 

at least two structurally different cell layers in contact with each other, including an 15 

aerial hyphae layer and a bottom layer in contact with an artificial medium, wherein 

the aerial hyphae layer is less dense than the bottom layer.  

 

4.  The biomat of any one of the preceding claims, wherein the biomat has 

sufficient tensile strength and structural integrity to be handled without tearing.   20 

 

5.  The biomat of any one of the preceding claims, wherein the biomat has a 

protein content of at least 40%.  

 

6.  The biomat of any one of the preceding claims, wherein the biomat has a lipid 25 

content of at least 39%.  

 

7.  The biomat of any one of the preceding claims, wherein the filamentous fungi 

is selected from the group consisting of a species from a genus selected from the group 

consisting of Fusisporium, Pseudofusarium, Gibberella, Sporotrichella, Aspergillus, 30 

Penicillium, and Trichoderma; a species within the order Mucorales; the filamentous 

fungal strain designated as MK7; yeasts capable of producing filaments; and 

combinations thereof.  
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8.  The biomat of any one of the preceding claims, wherein the filamentous fungi 

are selected from the group consisting of a Fusarium species, and a Rhizopus species.  

 

9.   The filamentous biomat of any one of the preceding claims, wherein the 

filamentous fungi is selected from the group consisting of the strain designated as MK7 5 

(ATCC Accession Deposit No. PTA-10698), Fusarium venenatum and Rhizopus 

oligosporus. 

 

10.  The biomat of any one of the preceding claims, wherein the biomat is between 

5% and 20% solids.  10 

  

11. A food product, comprising the biomat of any one of the preceding claims.  

 

12. A method of removing carbon and nitrogen from a feedlot lagoon water 

comprising 15 

(a) adjusting the lagoon water to a pH 2.6; 

(b) inoculating the adjusted lagoon water with strain MK7 (ATCC 

Accession Deposit No. PTA-10698); and 

(c) producing a filamentous fungi biomat on the surface of the lagoon;  

wherein the biomat contains the carbon and nitrogen removed from the lagoon 20 

water.  

 

13. A method of producing a biomat by a surface fermentation method suitable for 

use in food product comprising 

(a) inoculating an effective amount of at least one filamentous fungus into 25 

an artificial growth media; 

(b) incubating the inoculated growth media in an undisturbed state by 

surface fermentation to produce a filamentous fungal biomat; and 

(c) harvesting the filamentous fungal biomat;  

wherein the biomat has a cell density of at least 25 g dry weight/L media and is 30 

1 mm to 30 mm thick.  

 

 



 

89  

14.   The method of claim 13, wherein the artificial growth media comprises a carbon 

source selected from the group consisting of sugars, starch, carbohydrates, glycerol, whey, 

lignocellulosic feedstock, acid whey and combinations thereof.  

 

15.   The method of claim 14, wherein the sugar is glucose, galactose, mannose, 5 

trehalose, sucrose, arabinose, maltose, xylose and/or fructose.  

 

16.   The method of claim 14, wherein the lignocellulosic feedstock is selected from the 

group consisting of wheat straw, barley straw, rice straw, small grain straw, corn stover, 

corn fibers, corn steep liquor, beet pulp and a combination thereof. 10 

 

17.   The method of claim 14, wherein the carbohydrate is selected from the group 

consisting of monosaccharides, disaccharides, oligosaccharides, polysaccharides and a 

combination thereof. 

 15 

18.   The method of according to any one of claims 13-17, wherein the artificial growth 

media comprises a nitrogen source selected from the group consisting of urea, ammonium 

nitrate, ammonium sulfate, nitrate salts, ammonia salts, proteins, peptides, corn steep 

liquor and combinations thereof.  

 20 
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