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ABSTRACT

Probiotics producing bile salt hydrolase (BSH) facilitate cholesterol assimilation through de novo
synthesis. Among 513 isolates screened, 23 exhibited BSH activity, of which five were prioritized
using Lactobacillus acidophilus and Enterococcus lactis as positive controls. Safety assessment
through Gram staining, hemolytic, gelatinase, and catalase assays (JCMR-DBT guidelines) identified
Enterococeus faecalis CGz3 and CGz4 as y-hemolytic, catalase-negative, and gelatinase-negative, with
CGz3 advancing for characterization, This included evaluation of cell surface hydrophobicity,
autoaggregation, lysozyme resistance, and tolerance to gastric acidity, bile salts, and simulated
digestive fluids, Substrate utilization assays standardized BSH quantification, with maximal activity
at 16 h using 0.1% sodium glycocholate (GCA). Factorial optimization demonstrated highest activity
at pH 5.5, 1% inoculum, 40 °C, and 200 RPM. Prebiotic optimization using response surface
methodology and single-variable analysis tested dandelion root extract, fructooligosaccharides,
maltitol, sorbitol, and inulin. The optimized mix (0.4 mg/ml sorbitol, 0.2 mg/ml maltitol, 0.5 mg/ml
dandelion root extract) achieved BSH activity of 182.5 mg/ml, validating Box-Behnken design.
Extracts prepared via Soxhlet (80 °C) were partially characterized by carbohydrate, phenolic, and
antioxidant assays, HPLC quantification of chlorogenic acid, and GCMS profiling of 25 compounds.
In HepG2 steatosis models induced by cholesterol and oleic acid, CGz3 reduced lipid accumulation,
downregulated lipogenic genes (SREBP-1c, FAS, ACC), suppressed inflammatory mediators (TNF-
a, IL-6, CRP, TLR4, TLRY, NF-«B, INK, ERK), and upregulated PPAR-g and AMPK. Collectively,
results support E. faecalis CGz3 as a candidate synbiotic with nutraceutical potential for managing
hypercholesterolemia and NAFLD.
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