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ABSTRACT High cholesterol-degrading lactic acid bacteria were bred via "C*' ion beam irradiation, and their in
vitro cholesterol-degrading effects and probiotic functions were evaluated. By optimizing the KENIJI solid screening
medium, high cholesterol-degrading strains of “C* ion beam-irradiated Lactobacillus reuteri JMR-01 and
Lactobacillus casei SN-2 were screened based on colony diameter. The cholesterol degradation rates of the strains
through different approaches were determined to explore the reasons for the improved cholesterol degradation
efficiency of the mutant strains, and the probiotic functions of the strains were evaluated. The results showed that the
mutation rates of strains JMR-01 and SN-2 were the highest at an irradiation dose of 300 Gy, and this irradiation
dose was more favorable for obtaining mutant strains. Two high cholesterol-degrading strains, JMR-01-1 and SN-
2-1, were screened, with their cholesterol degradation rates increased by 9.86% and 11.54% respectively compared
with the original strains, which was mainly attributed to the enhanced cholesterol absorption of the strains. The
mutant strains showed inhibitory effects on pancreatic lipase, a-glucosidase and colon cancer cells, indicating the
potential to lower blood lipids and blood glucose and assist in the prevention and treatment of colon cancer. The
optimized screening method in this study is efficient and feasible, and provides high-quality strain resources for
functional probiotic products.In this study, high cholesterol-degrading lactic acid bacteria were obtained via “C*
heavy ion beam mutagenesis, and their in vitro cholesterol degradation capacity and probiotic characteristics were
further assessed. By optimizing Kenji solid screening medium, mutant strains of irradiated Lactobacillus reuteri
JMR-01 and Lactobacillus casei SN-2 were screened out according to colony diameter. Cholesterol degradation
efficiencies under different conditions were determined to reveal the intrinsic mechanism for the enhanced
degradation performance of mutants, and their probiotic potentials were comprehensively evaluated. The results
demonstrated that the irradiation dose of 300 Gy yielded the highest mutation frequency for both strains, which was
the optimal condition for mutant acquisition. Two excellent mutant strains, JMR-01-1 and SN-2-1, were successfully
isolated. Compared with wild-type strains, their cholesterol degradation rates increased by 9.86% and 11.54%,
respectively, which was primarily attributed to the improved cholesterol adsorption capability. Moreover, these
mutants exerted obvious inhibitory effects on pancreatic lipase, o -glucosidase and colon cancer cells, suggesting
their promising applications in lipid regulation, hypoglycemic regulation and auxiliary intervention against colon
cancer. In conclusion, this optimized screening protocol is efficient and reliable, which lays a solid foundation for
screening superior strains and facilitates the research and development of functional probiotic products.

KEYWORDS Lactobacillus, "C* heavy ion beam irradiation mutagenesis, High-efficiency cholesterol-degrading

Lactobacillus strain, Probiotic function, In vitro cholesterol degrading effect
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BEFERE SR RAE ., Fit, #EEFRER
B RAR MR G RAET . B 0
#, HEMFEFERREE RS, 2EamHaE
BREESR, SIE E re F AEE  LR BA B AL T R
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e 18 R A R[] I L RR B B 0, 5 T Rk Bk
S0, O P A A [ AR AR, VPR R AR R
fie IEL ) T2 205 I, Ay vy o R [ e ¢ A48 ] R £ o IfL
e A DA K ) &5 W des 5 T (VB (ERE T, RO
KA GEA AR T T B8 25 28 B ) 77 B2 4 B
PR

1 HRSE

1.1 =k

T IR (Lactobacillus reuteri, JMR-
01) 7358 B AL % o AF BV 7 MR /) Ui 1 3%
fEREA T, RSN 7 A0 L 40 1) 32 0 28.44%, B
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Fig.1 Lethal curves of mutagenesis induced by heavy ion
irradiation
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(b) AN [ I R VA B2 50 R G TR T 9 LA 5 (o) BRIV LA 15 DL T P At 0 ) 0 56 3%
Fig.2 High-throughput screening of cholesterol-degrading LAB: (a) solubility of cholesterol in modified media under different
dissolution protocols; (b) colony diameter in modified media under different yeast powder concentrations; (c) correlation of colony
diameter with cholwsterol degradation
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