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Highlights
* Potential of metabolites derived from microbial co-cultures
* Microbial co-cultures play a crucial role in enhancing the efficiency of bioproducts

* Functional properties derived from microbial co-cultures offer unique and diverse benefits

Abstract

Co-culture involves growing multiple strains of microorganisms together in the same
environment to improve production efficiency. This method utilizes the complementary
strengths of different microorganisms, producing various metabolites during fermentation.
These metabolites, including primary and secondary metabolites, are affected by factors
such as the types of microorganisms and the fermentation environment. Co-fermentation
results in diverse metabolites, including those produced from the co-fermentation of
different yeast strains, yeast and bacteria, and yeast and algae. These processes involve
metabolic pathways that complement each other, resulting in metabolites with distinct
functional properties. These metabolites not only increase nutritional value and improve
taste and smell but also extend the final product's shelf life and enhance production
efficiency. The microbial co-fermentation process is powerful for producing valuable
metabolites with applications across industries such as health food and pharmaceuticals.
The use of microbial co-cultures has shown significant potential in improving bioproduct
efficiency. By taking advantage of the synergistic interactions between different
microorganisms, co-cultures offer a wide range of functional properties, including enhanced

metabolic pathways and the production of unique metabolites with valuable industrial
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applications. Therefore, metabolites from microbial co-cultures represent a promising

strategy for optimizing bioproduction processes and advancing bioproduct development.

Keywords : microbial co-cultures, metabolites, functional properties
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Table 1 Functional properties from yeast co-cultures

Products Saccharomyces Non-Saccharomyces Functional properties Ref
Fermented pear S. cerevisiae Torulaspora delbrueckii Reducing the levels of (15)
beverages hydroxybenzoic

acids, procyanidins, and
flavonol
Craft beer S. cerevisiae Torulaspora delbrueckii, B-clucosidase activity (16)
Lachancea
thermotolerans,
Kazachstania
unispora and Saprochaete
suaveolen
Wine S. cerevisiae Pichia fermentans Z9Y-3 Regulate the content of (17
aroma substances, reduce
ethanol and increase acidity,
thus improving wine quality
Loquat beer S.cerevisiae Hanseniaspora Intensify the aromatic (18)
MN113 uvarum YGA34 characteristics of the beers
Maize based porridge S. cerevisiae TY08 C. ¢glabrata TY26 Enhancement of folate level (19)
Fermented Garcinia S. cerevisiae Hanseniaspora sp Increase in antioxidant (19)

beverage

properties
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Table 1 (continued)

Products Saccharomyces

Non-Saccharomyces

Functional properties

Ref

Rye dough fermentation S. cerevisiae ALKO

743, S. cerevisiae
TS 14

Candida milleri CBS
8195, Torulaspora
delbrueckii TS 20

Enhancement of folate level
(15-23 g/100 9)

(19)

Tundndugomsudndiulug nlddan
saufunuATSENIARaNAN Badtunuimudnlu
nsildsuwlasarnnuldunsanig wWeduda

a a [ !

YN & 2IYNIILNUINYD AAINISLATUINTS

q

[y |

uazdanimud1ARonNTIEENas 1@ TTININ
fidanasioguain 91nnsAnwinsvsinudadng
AELUATISENIALANAN L. plantarum CCMA
0743 squnudad Torulaspora delbrueckii
CCMA 0235 Wu31 nansaaiutad1ailes
Auautid e duiuiAnainarsudi-
nguay (B-glucan) wAlsfiueen (carotenoid)
ngalslou (glutathione) Tulewaniin wWilne
(bioactive peptides) naknuL1DEIlUTINGN
(Y-aminobutyric acid) ¥aLiluandun3g (organic
selenium) w3luledn ledlnudnaislsn
(prebiotic oligosaccharides) wazlwaWuea
da5y (free polyphenols) Basdasluniseos
widlundndnet fignsnsiuoyyadaszuas
FIUNTLAUNITAI YVBWUATISENIARANGEN
sewinansnin® wdndnsiunvindldainnis
ninsIuveI8an Pichia kudriavzevii KL84A
IUNULUANLTY L plantarum LAT3 wag
Enterococcus faecslis KLO6 Wuqn fulngi
fgnslunisdudaeulesd angotensin-
converting enzyme (ACE) Tundnduaiuundn

(20
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(genistin) Lﬂuaﬂiﬁﬁqwéwﬁﬂ%aﬂﬁw (bioactive
aglycones) fiusznaudae daidzein way
genistein lusyninanszuaunisudn saumadl
qndlunsiueyyadassiiiudulunn Souel)
nAnduaiemisnin idi fildannnssuaunig
ninudengluaiisy L. lactis N8 wazdan S.
boulardii SA655 @1u15andn3n1iud
Usznaumalslunaniu (riboflavin) waglnian
(folate) T@arnnszurun1sngdn amnsaglesiy
AuaudAFmifinaziaduaineguainves
Austna®?
NAnSuTuLLUSeAlEInnnsTUILNNS
MINTINVRITER S. cerevisiae LazhuailTe L.
helviticus wui talasitulnaaessiia Ao Val-
Pro-Pro (Usgnauniunsaoziilu 3 4in Ao
118U valine (val) Tws8u proline (pro) was
Tnsau proline (pro)) wae lle-Pro-Pro (Usznaunie
nsmezdlu 3 via Asleladau isoleucine (ile)
Iwsdu proline (pro) wazlwsdu proline (pro)
ﬁﬁqmﬁumsammmﬁulaﬁmLLaxﬁqw%‘eTuégq
wulasl ACE? Tundnsaueidauisiaswiniils

INNTLUIUNSNANIINVBITAR S. cerevisiae
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uazuwUANLIY L. plantarum ylAlATas LA
aauTiniaainenmuesudn Sueingu
yuntlsgiladiriunszuaunisvingiuves
8ad S. cerevisiae wazlUATIZENIALANRN
denasensiUAsuuUasesnsamlesan (ferulic
acid, FA) T,msﬂimvxlagaﬂwgm,u?iautﬂuﬂsm
lalalasinlesan (dinydroferulic acid, DHFA) 7
fivslun1siueyyadasyas uavanusafisty
¥arnnsguaunsnsingauminiu® uenand

Fanudn wdnduaiaseshundnaauy vl

(3

fuinainnsruaunisuinsauvesdad
Zygosaccharomyces sp. i U WU A 9115 ¢
Acetobacter sp. WU TU5ERINNTZUIUNIT
wifnanusandnansusnoufidusslews Taun
nsaLnNu1eedludansn (y-aminobutyric
acid) Bailou (selenium) ladlnudnanlse

(oligosaccharide) aglnaWuea (polyphenols)

=

wihliaIesnumuyilgnsn1siuauya-

[SIW

()]

asvae® seazdennauansly Table 2

Table 2 Functional properties from yeast-bacteria co-cultures

Products Yeast species Bacteria species Functional properties Ref
Cassava and rice-based Torulaspora delbrueckiid L. plantarum CCMA 0743 Antioxidant activity (19)
beverage CCMA 0235
Fermented milk P. kudriavzevii KL84A L. plantarum LAT3, ACE-inhibitory properties (20)

Enterococcus faecslis
KLO6
Fermented soya milk S. boulardii LAB Increase in isoflavones (21)
aglycones and antioxidant
properties
Idli batter S. boulardii SAA655 L. lactis N8 Increased riboflavin and (19)
folate levels
Sour milk S. cerevisiae L. helviticus ACE-inhibitory properties (19)
Fermented sourdough S. cerevisiae LAB Transformation of FA to (26)
K. humilisy Kh17 F. sanfranciscensis bFs17  DHFA
Fermented barley S. cerevisiae Lactiplantibacillus Multi-scale structure and (24)
plantaru physicochemical properties
Kombucha beverage Zygosaccharomyces sp. Acetobacter sp. Antioxidant properties (19)

unasy

ANSAIUB FAATIARTUINNNTLUIUNST

ninnearsiniveladugugdl (primary

a a

metabolites) @15LUATUD AR N H o A o

9 Y

'
[

(secondary metabolites) FuogAudade

D
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