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Mechanism and Application Prospects of Protectants Applied
in Viable Strain Formulation
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Abstract: Viable strain formulation is widely used in various fields including food, cosmetics,
agriculture, environmental governance, and healthcare, due to their unique bioactivity, stability, and
convenience. The author reviews the physiological structure of bacteria and the influencing factors
leading to the inactivation of viable strain formulations during production, processing, and storage. It
enumerates the mechanisms of proteins, sugars, lipids, and other components as protective matrices
in viable strain formulation. Additionally, the different requirements of protectants for strains of
different genera and physiological states were summarized, aiming to provide research insights for
the development and selection of protectants related to viable strain formulation.
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Fig. 1 Instability of strain cell membrane
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Fig. 2 Factors resulting in inactivation of viable strains formulation during production and storage
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Table 2 Application of protectants in different viable preparations and the number of viable cells after long—term storage

THYIZLFF I ATCC8014 FLIE 1 R AR R A 4 CHERE 180 d  >1x107 CFU/mL
FERH AR P 50 2 [ DSM 22959 BifsFL W% T4 4 CTICEAA 28 d 1x107 CFU/g [35]
PR FF I BB-12 Sk WIS 4 CRET 30 d >2x10% CFU/g [29]
TREFLAF R 431 ig@ﬂaﬁﬁ%ﬁ%ﬁe PO 5T HE 5 ChERE 90 d >4x107 CFU/g [36]
ifit A SR R BN BT 4 CHEE 92 d >1x108 CFU/mL  [37]
FLERFLERF Ghl LZUBE e B AR RURTHE: 4 CH## 120 d - 6.66x10° CFU/mL  [38]
S U DU EE TAL 4533 JBENEFL A 2R BT SEAER 365 d  >1x10° CFU/mL

[39]
THYIZLFT I TAL 4541 JEREZL A 2 ER BT SR 365d  >1x10° CFU/mL
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Fig. 3 Mechanism of different protectants on cells
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Fig. 4 Network diagram of the relationship between the strains and the types of protectants used in the common microbial

preparation
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