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CLAIMS 

 

1. A method of producing a biomat by a surface fermentation method comprising 

(a) inoculating an artificial liquid growth medium with an effective amount of a 

biologically pure culture of filamentous fungal strain MK7 (ATCC Accession Deposit 

No. PTA-10698); 

(b) incubating the inoculated filamentous fungi to produce a filamentous fungal biomat on 

the surface of the liquid medium; and 

(c) harvesting the filamentous fungal biomat,  

wherein the biomat comprises at least two structurally different cell layers in contact 

with each other, including an upper aerial hyphae layer in contact with the 

atmosphere during the surface fermentation and a lower layer in contact with the 

liquid media during the surface fermentation, wherein the lower layer has a higher 

fungal density than the aerial hyphae layer. 

 

2. The method of claim 1, wherein the artificial liquid growth media comprises a carbon 

source selected from the group consisting of starch, acid whey, corn steep liquor, potato 

waste, sugar beet waste, glycerol, dextrose, glucose, maltose, galactose, mannose, corn 

syrup, vegetable scraps, and cattle feedstock water.  

 

3.  The method according to claim 2, wherein the carbon source is acid whey. 

 

4. The method according to claim 2, wherein the carbon source is glycerol.   

 

5. The method according to claim 1, wherein the artificial liquid growth media comprises a 

carbon source comprising a waste selected from the group consisting of an agricultural 

waste, a clinical organic waste, a municipal organic waste, a food processing waste, a 

biofuel production waste, an industrial waste, a lignocellulosic containing waste, dairy 

waste, slaughterhouse waste and a combination thereof. 
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6. The method according to claim 1, wherein the artificial liquid growth media comprises a 

carbon source selected from the group consisting of a monosaccharide, a disaccharide 

and a combination thereof. 

 

7. The method according to claim 1, wherein the artificial liquid growth media comprises a 

carbon source selected from the group consisting of glycerol, a sugar, dried wheat 

distillers solubles, corn steep liquor, cattle feedlot lagoon water, acid whey, vegetable 

wastes, corn syrup and a combination thereof. 

 

8. The method according to claim 1, wherein the artificial growth media has an osmotic 

pressure of about 18.6 atm.  

 

9. The method according to claim 1, wherein the artificial growth media has an ionic 

strength of about 0.368 M. 

 

10. The method according to claim 1, wherein the artificial growth media comprises 

ammonium nitrate, urea, potassium dihydrogen phosphate, calcium chloride, magnesium 

sulfate, and yeast extract. 

 

11. The method according to claim 10, wherein the artificial growth media further comprises 

ferric sulfate, zinc sulfate, manganese chloride, cobalt chloride, copper sulfate, and boric 

acid. 

 

12.  The method according to claim 1, wherein step (a) comprises inoculating an effective 

amount of planktonic cells of the filamentous fungus MK7.  

 

13. The method according to claim 12, wherein 7.5% (volume:volume) of planktonic cells 

are inoculated into the artificial growth media. 
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14. The method according to claim 1, wherein the biomat comprises three structurally 

different cell layers. 

 

15. The method according to claim 1, wherein the biomat produced in step (b) comprises 

at least 25 g dry wt filamentous fungi/l media.  

 

16. The method according to claim 1, wherein the biomat produced in step (b) comprises 

at least 50 g dry wt filamentous fungi/l media. 

 

17. The method according to claim 1, wherein the biomat produced in step (b) comprises 

at least 120 g dry wt filamentous fungi/l media. 

 

18. The method according to claim 1, wherein the biomat produced in step (b) comprises 

at least 180 g dry wt filamentous fungi/l media. 

 

19. The method of claim 1, wherein the artificial growth media comprises a nitrogen source.  

 

20.  The method of claim 19, wherein the nitrogen source is selected from the group 

consisting of nitrate salts, ammonium salts, proteins, peptides, urea, waste streams 

comprising nitrogen, and combinations thereof.  

 

21. The method of claim 1, wherein the artificial liquid growth media comprises carbon and 

nitrogen, and the ratio of C:N is about 7.5:1 or less.  

 

22. The method of claim 1, wherein the artificial liquid growth media comprises carbon and 

nitrogen, and the ratio of C:N is greater than about 7.5:1.  

 

23. The method of claim 1, wherein the biomat has a protein content of at least 40%.  

 

24. The method of claim 1, wherein the biomat has a lipid content of at least 39%. 
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25. The method of claim 1, wherein the biomat comprises amino acids selected from selected 

from tryptophan, cysteine, methionine, alanine, arginine, aspartic acid, glutamic acid, 

glycine, histidine, isoleucine, leucine, phenylalanine, proline, serine, threonine, lysine, 

tyrosine and valine.  
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