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Highlights
* Yeast co-culture systems with other microorganisms have the potential for the production
of high-value products
* Unlock the potential of synthetic biology to produce co-products as high-value compounds

* Microbial co-cultures influence high values of bioactive substances

Abstract

Currently yeasts are primarily utilized in the food and fermented beverage industry.
Co-culturing yeast with microorganisms can potentially produce valuable compounds for
food production. This article highlights the benefits of co-culturing yeast with microorganisms.
When multiple yeast strains are grown together, they are commonly used in fermented food
and beverage products to enhance flavor. This co-cultivation enhances biological activity,
increasing the potential for producing higher-value products compared to single-strain
cultures, and it also provides unique and beneficial health-promoting properties, as seen in
cocoa fermentation and soy sauce production. Co-cultivation of yeast and bacteria is
commonly used in the production of fruit juices, dairy products, kimchi, and sourdough
bread. These products are primarily derived from the fermentation activities of yeast and
lactic acid bacteria (LAB), resulting in high nutritional value, improved sensory properties,
extended shelf life, and the addition of biologically active substances. This method also acts

as a preservative. Additionally, erowing yeast together with algae yields beneficial
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polysaccharides and essential minerals. Co-cultures promote growth, increase aroma, and

enhance protein content during fermentation, thereby increasing the potential to produce

high-value co-products. Co-culturing yeast with microorganisms is beneficial for enhancing

the production of high-value co-products and improving performance and quality,

particularly in the food industry. These systems can be controlled with synthetic biology

systems to produce high-value compounds and microbial co-cultures have been shown to

influence the production of high-value bioactive substances.

Keywords : yeast, microorganism, co-cultures, co-products, high-value compounds
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Strains Medium
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Table 1 (continued)

Strains Medium

Bioproducts

Monoculture Co-culture
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Table 2 High-value compounds from yeast or other microbial co-cultures under various systems

High-value Yeast or microbial Fermentation
Substrates Reference
compounds co-culture Process

Single cell protein Sweet potato, banana Saccharomyces sp., Solid state (24)
skin, orange peel, S. cerevisiae, fermentation;
mango waste and Candida tropicalis, Liquid fermentation
pineapple peel; dairy Lactobacillus acidophilus
waste

Bioethanol pineapple waste, S. cerevisiae Solid state (25)
banana waste fermentation

Protease production Rice bran, brewery L. delbrueckii ssp., Liquid (26)
waste (brewer’s spent Bacillus licheniformis, fermentation; Solid
grain, hottrub and Aspergillus niger state fermentation
residual brewer’s
yeast); soybean meal;
wheat bran, cotton seed
meal and orange peel

Lactic acid production  Dairy waste; rice bran, Lactobacillus sp., R. oryzae Fed batch (27)
wheat bran, ragi bran, MTCC 8784 fermentation
rice starch water, tea
waste, sugar cane
bagasse, groundnut and
coconut oil cakes

Ergosterol Dairy waste (whey) Cryptococcus Liquid fermentation (28)

albidus sp. Aerius
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Table 2 (continued)

High-value Yeast or microbial Fermentation
Substrates Reference
compounds co-culture Process
Xanthan Potato peel Xanthomonas citri Solid state (29)
fermentation
Protein Orange peel Chaetomium spp. (KC-06) Solid state (30)
and Aspergillus niger fermentation
Phenolic content Guava and pineapple R. oligosporus; A. awamori, Solid state (31)
waste; peanut waste R. oryzae, A. niger and fermentation
(peanut press cake); R. oligosporus;
rice bran; plum Punica granatum
pomaces and brandy
distillery wastes;
pomegranate wastes
Phenolic antioxidants ~ Peanut waste (peanut A. awamori; A. niger (ATCC- Solid state (32)
press cake); apricot 6275) and R. oligosporus fermentation
pomace; apple pomace  (ATCC-22959),
Phanerocheate
chrysosporium
Neomycin Apple pomace, cotton  Streptomyces fradiae NCIM Solid state (33)
seed meal, soy bean 2418 fermentation
powder and wheat bran
Oxytetracycline Groundnut shell, sweet  Streptomyces rimosus, Solid state (34)
potato residues, S. vendagensis, S. speibonae  fermentation
cassava peels, cocoyam
peels
Rifamycin Coconut oil cake, Amycolatopsis Solid state (35)
groundnut oil cake, Mediterranean fermentation
ground nut shell and
rice husk
Meroparamycin Rice, wheat bran, Streptomyces sp. strain Solid state (36)
quaker, bread, and MARO1 fermentation
ground corn
Bleomycin Date syrup Streptomyces mobaraensis Fermentation (37)
Poly (3- Orange peel Bacillus subtilis Batch fermentation (38)

Hyrdroxybutyric Acid)
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Table 2 (continued)

High-value Yeast or microbial Fermentation
Substrates Reference
compounds co-culture Process
Laccase Peels of citrus fruits, Rheinheimera sp., Lysinibacil ~ Submerged (39)
soybean meal, tofu lus sp., Trametes versicolor fermentation, Solid
dreg, Brewer’s spent state fermentation
grain
Bioherbicide Soybean bran, bagasse  Phoma sp. Solid state (40)
and corn steep liquor fermentation
Biosorbents Apple pomace A. niger Solid state (41)
fermentation
Astaxanthin (pigment)  Wheat waste; olive Yamadazyma guilliermondli,  Solid state (42)
pomace; bakery waste Yarrowia fermentation
lipolytica; Xantophylomyces
dendrorhous, Sporidiobolus
salmonicolor; Monascus
purpureus
Bioactive phenolic Wheat straw, rice straw, A. fumigatus, A. terreus, Solid state (43)
compounds corn cob, Pea pod, A. wentii, Penicillium fermentation
sugarcane baggase citrinum, P. granulatum,
P. expansum
Fibrinolytic enzyme Banana peel, black Bacillus halodurans IND18 Solid state (44)
gram husk, paddy straw, fermentation
rice bran, and wheat
bran
Pectin lyase Corn steep liquor and A. brasiliensis Submerged (45)
orange pee fermentation
Citric acid Apple pomace, A. niger NRRL 2001; Solid state (46)
brewer’s spent grain, A. ornatus and fermentation
citrus waste, sphagnum  Alternaria alternata
peat moss; peanut
shell
Fumaric acid Apple pomace; pulp R. oryzae 1526 Solid state (a7)
and paper solid waste fermentation; Sub
merged fermentation
Biosurfactant Potato peels, orange B. subtilis ANR 88 Solid state (48)
peels, banana peels, fermentation
and bagasse
Wine Potato, pumpkin and S. cerevisiae (NCIM 3206) Submerged (49)
(antioxidant-rich) carrot peels fermentation
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Table 2 (continued)

High-value Yeast or microbial Fermentation
Substrates Reference

compounds co-culture Process
Pectineasterase, Wheat bran, coffee A. niger Submerged, solid (50)
polysalacturonase pulp state fermentation
Lycopene Tomato waste A. niger GH1 Solid state (51)

fermentation
Vanillic acid and Pineapple canary waste  A. niger I- Submerged (52)
vanillin 1472 and Pycnoporus fermentation
cinnabarinus MUCL 39533

Ferulic, p-coumaric, Rice bran A. oryzae and Solid state (53)
sinapic and syringic R. oryzae fermentation
Lipase Castor bean Penicillium Solid state (54)

waste; jatropha
curcas seed cake;
sugarcane bagasse,
sunflower seed and

olive oil

simplicissimum; Pseudomon  fermentation
as aeruginosa; Burkholderia
cenocepacia; Thermomucor
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