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Research progress on microbial diversity of sausages
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ABSTRACT: Sausage, as a typical representative of traditional fermented meat products in China, has a high market
acceptance due to its rich and mellow flavor, full-bodied taste, and convenience of consumption. During the
fermentation process, the microbial ecosystem of sausage products provides new research ideas and methods to
enhance product safety and generate desirable flavor compounds. In recent years, research on the microbial
communities involved in sausage fermentation has mainly focused on bacteria, yeast, and some molds. Bacteria play
a key role in promoting meat color development, imparting unique fermentation flavors, and inhibiting biogenic
amine formation. Yeasts contribute to the formation of characteristic fermentation aromas and flavors in sausage
products, enhancing their safety. Molds contribute to the unique surface characteristics and flavors of sausages. This
review summarized the diversity of microbes and their roles at various stages of sausage fermentation, aiming to fully
explore the material resources of microbes, strengthen research and application of natural quality improvers in the

sausage industry, comprehensively improve the quality and safety of sausages, and provide insights for the
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development and promotion of microbial fermentation agents for sausages.
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Table 1 Common bacterial genera in sausages
J& rhC AR LT 04
T FLAT T Lactobacillus sakei
T FLFF Lactobacillus plantarum
K IEFLFF T Lactobacillus fermentum
5 LA R Lactobacillus brevis
#Liﬁjﬁ; il FLAF T Lactobacillus curvatus
(Lactobacillus) L :
i ) actobacillus
AR delbrueckii
7B R Lactobacillus farciminis
TR Lactobacillus casei
WAL Lactobacillus
IR alimentarius
ARIAIE FLIRFLBK TR Lactococcus lactis
(Lactococcus)
IS Staphylococcus
B BT BRI lugunensis
S W ER A Staphylococcus lentus
L EMAERE  Staphylococcus equorum
AW A 5 BR TR Staphylococcus xylosus
e 2 A PR A Saphylococcus kloosii
IR R A i Staphylococcus
f IR A B X
(Staphylococcus) ARk saccharolyticus
A 5 2 BR A Staphylococcus carnosus
: T Staphylococcus
LESCLEY saprophyticus
T 1 A A BR T Staphylococcus casei
/NEHEERE  Staphylococcus vitulinus
Bi{h#i#BkE  Staphylococcus simulans
P R BR TR Pediococcus pentosus
FEREE Sl g e Pediococcus
(Pediococcus) LT ERI acidialactic
I B A Pediococcus urinaeequi
W R R TR " Leuconostoc
17 B ER X
(Leuconostoc ) R BHE mesenteroides
R R FLMERE Micrococcus lactis
(Micrococcus) AR S R TR Micrococcus varians
IR PRI ER A Enterococcus faecium
(Enterococcus) HIHERE Enterococcus faecalis
BRI = i )
’ e AR S Weissella hellenica
(Weissella) A
FLEEBKR T Streptococcus lactis
HERR TR FERERKTA streptococcus faecalis
(Sreptococeus) kR P FaGE Streptococcus lactis
PR diacetate
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Table 2 Common yeasts in sausages

J& LA TR PLT 4
ﬁ;;fg& Candida parapsilosis
iiéfé% Candida cylindrica
fs;{;%% Candida utilis

ﬂ;(ic%anﬁiﬁ f il ;ji{iég Candida intermedia
ﬂg%% Candida zeylanoides
%ﬂjﬁ%}i{f Candida ernobii
/zﬂ%fjﬁ Candida famata
ﬁFgg = Yarrowia bubula
iii%iﬁf’ ﬁiég & Yarrowia alimentaria
Zﬂig;i Yarrowia lipolytica
(é?ﬁﬁiﬁs} ﬁ;;ggg% Cryptococcus elinovii
(;i:iﬁi’?%) EI)%EE;E Brettanomyces lambicus
(ﬁiﬁiﬁfm H}@%@;l% Trichosporon beigelii
ﬁjﬁiétﬁ Pichia kluyveri
L E‘ﬂ:;;ifé Pichia pastoris
(Pichia) i&if Pichia guilliermondii
E@zﬁ Pichia triangularis
AR B R Saccharomyces rouxii
(Saccharomyces) B fEt:  Saccharomyces cerevisiae
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Table 3 Common molds genera in sausages

I AR LT30S
Yl R Penicillium nalgiovense
TR R Penicillium chrysogenum
1 Penicillium cundidum
LR R Penicillium roqueforti
(Penicillium) DRIN= Penicillium verruculosum
INH R Penicillium cyclopium
T Penicillium crustosum
WM& Penicillium citrinum
Pl Aspergillus flavus
AR Aspergillus parasiticus
MR T 7% Aspergillus tamarii
(Aspergillus) ik Aspergillus glaucus
[ i e Aspergillus sydowii
Gy ik Aspergillus flavipuds
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BB AR AR, 77 AR 1 B T AR,
PR M TR K I TR o o LA R TR R R . (R 2w
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Changes of microorganisms in different flavors of

sausages during fermentation
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