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Preparation and evaluation of Enterococcus faecium P1.84
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Abstract: Probiotic additives for feed play a crucial role in maintaining the health and improving
the production performance of livestock and poultry. However, the application of most probiotics is
limited by their sensitivity to environmental stresses (e.g., acid, bile salt, and temperature) in the
animal intestinal tract, and microencapsulation serves as a key approach to enhance their stability.
[Objective] This study constructed a metal-polyphenol-prebiotic (Fe-TA-GN) composite coating
system for the probiotic strain Enterococcus faecium PL84 isolated by us and verified its protective
effect on PL84, aiming to provide technical support for the industrial application of the strain.
[Methods] Coating parameters (Fe’'-TA molar ratio and GN concentration) were optimized.
Scanning electron microscopy (SEM) and the CCK-8 assay were employed to evaluate the effects
of coating materials on the viability of mouse intestinal epithelial cells (IEC-6). The protective
effect of the coating system was assessed through in vitro tolerance tests under acidic, bile salt,
thermal conditions, as well as in simulated gastrointestinal fluids. [Results] E. faecium PL84
exhibited the highest cell viability during the logarithmic growth phase, being suitable for
microencapsulation. When the molar ratio of Fe*" to TA was 1: 3, the PL84-Fe-TA composite
particles showed the smallest nanoscale particle size and formed a dense metal-polyphenol
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network. At a GN concentration of 0.4 mg/mL, the Fe-TA-GN coating layer achieved the highest
zeta potential and optimal structural stability. SEM revealed a uniform and continuous surface
coating layer of PL84-Fe-TA-GN. In vitro tolerance assays demonstrated that the survival rate of
PL84-Fe-TA-GN was higher than that of uncoated PL84 under conditions of pH 3.0 and 0.6% bile
salt (P<0.01). After treatment at 60 °C, the survival rate of the coated strain increased by 16.29%
compared with that of uncoated PL84. Additionally, the survival rates of PL84-Fe-TA-GN in
simulated gastric fluid and simulated intestinal fluid improved by 20.8% and 13.53%, respectively.
The coating materials (Fe-TA, GN, and Fe-TA-GN) had no significant effect on the viability of
PL84 (P>0.05). [Conclusion] When the molar ratio of Fe** to TA is 1:3 and the GN concentration
is 0.4 mg/mL, the metal-polyphenol-prebiotic composite coating system is stable and can
significantly enhance the environmental tolerance of E. faecium PL84. Moreover, the coating
materials possess good biocompatibility, laying a solid technical foundation for the industrial
application of E. faecium PL84.

Keywords: Fe-TA-GN encapsulation; tolerance; Enterococcus faecium; in vitro; porcine-derived
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Figure 1 Particle sizes of Fe-TA network structures

formed by different concentrations of tannic acid

(TA). ***: P<0.001.
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Figure 2 Zeta potential of PL84 encapsulated by GN
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Figure 3 Schematic diagram of the coated structure of PL84.
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Figure 4 SEM images of PL84 and PL84-Fe-TA-GN scale. A: PL84 uncoated bacteria; B: PL84 coated with the

Fe’"-TA-B-glucan network.
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