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Abstract: Bacteriocins are ribosomally synthesized peptides made by bacteria that inhibit the growth
of similar or closely related bacterial strains. Class II bacteriocins are a class of bacteriocins that
are heat-resistant and do not undergo extensive posttranslational modification. In lactic acid bac-
teria (LAB), class II bacteriocins are widely distributed, and some of them have been successfully
applied as food preservatives or antibiotic alternatives. Class II bacteriocins can be further divided
into four subcategories. In the same subcategory, variations were observed in terms of amino acid
identity, peptide length, pI, etc. The production of class I bacteriocin is controlled by a dedicated
gene cluster located in the plasmid or chromosome. Besides the pre-bacteriocin encoding gene, the
gene cluster generally includes various combinations of immunity, transportation, and regulatory
genes. Among class II bacteriocin-producing LAB, some strains/species showed low yield. A mul-
titude of fermentation factors including medium composition, temperature, and pH have a strong
influence on bacteriocin production which is usually strain-specific. Consequently, scientists are
motivated to develop high-yielding strains through the genetic engineering approach. Thus, this
review aims to present and discuss the distribution, sequence characteristics, as well as biosynthesis
of class II bacteriocins of LAB. Moreover, the integration of modern biotechnology and genetics with
conventional fermentation technology to improve bacteriocin production will also be discussed in
this review.
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1. Introduction

Lactic acid bacteria (LAB) constitute a ubiquitous bacterial group that is widespread
in niches of fermented food and gastrointestinal tracts of humans and many animals [1].
LAB are especially known for their ability to produce lactic acid as the main end-product.
These microorganisms also possess the ability to synthesize a wide variety of bioactive
metabolites, belonging to different classes of chemicals including diacetyl, hydrogen perox-
ide, antibiotics, and bacteriocins. Bacteriocins are ribosomally synthesized, extracellularly
released bioactive peptides which have a bactericidal or bacteriostatic effect on other closely
related species [2]. Bacteriocins from LAB have been used as food preservatives due to
their heat stability and safety. Nisin is the most famous and best-studied bacteriocin, and
it has high antibacterial activity against a wide range of Gram-positive bacteria. Nisin
has received considerable attention in the food industry because it is the only purified
bacteriocin approved for food use by the FDA and EU. However, several restrictions to
the efficacy of nisin limit its range of practical applications. For instance, nisin has weak
inhibition activity against Gram-negative bacteria, and its biological activity is reduced
at an elevated pH. Moreover, spontaneous nisin resistance may occur in target bacteria.
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Immune-Regulation Functlon and Safety Evaluatlon of Ginseng -
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Abstract: In this study, the 1mmune-regulat10n ,functlog__and the safety of Ginseng - Fritillaria chewable tablet were evaluated in vivo. For
the immune-regulation function test, Kunming mice wele admiﬁi;tered by oral gavage at daily doses of 1.20 g/kg.BW, 0.80 g/kg. BW, 0.40
g/kg BW of Ginseng - Fritillaria chewable tablet for 30 days, and then the body weight, organ/body weight ratio, cellular immunity, humoral
immunity, monocyte—macropl:i;g_e ﬁxtiétign, and NK cell activity were measured. For the safety evaluation of Ginseng - Fritillaria chewable
tablet, the acute toxicity, genoto;i"‘city (mcludmg Ames test, bone marrow micronucleus test, and mouse sperm malformation test), and the 30
day feeding tests were performed by usmg SD rats with a dose of 20.00 g/kg. BW. The results showed that the Ginseng - Fritillaria chewable
tablet has no significant effects on the body weight and the lymphoid organ/body weight ratio of mice. In the high-dose group (1.20 g/lkg BW),
Ginseng - Fritillaria chewable tablet could significantly induce the delayed-type hypersensitivity (DTH) in mice and increase the number of
antibody-producing cells, the macrophage phagocytosis index (7.04) and the level of hemolysin serum in mouse (p<0.05). Furthermore, the
safety evaluation results showed that the Ginseng - Fritillaria chewable tablet has no significant effects on body weight, food intake, food
utilization rate, hematological indexes, blood biochemical indexes, and organ coefficient of mice. And also, within the tested doses, no
significant mutation, the micronucleus formation rate of bone marrow cells and the abnormality rate of sperm cells were observed. In conclusion,
the Ginseng - Fritillaria chewable tablet has immune-enhancing activity with good safety.
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