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Abstract. Fermented ham is a kind of food that use lactic acid bacteria and other microbes to break
down its protein and other nutrients. Fermented ham has excellent taste, unique flavor, and a lot of
bioactive components, which has certain health function. At the same time, it can also plays arole
in antibacterial and anti-oxidation. This review concluded the antibacterial and antioxidant
properties of the fermented ham, which aims to provide theoretical basis for improving the quality
of fermented meat products, and promotes the development of meat industry in China.

Fermented ham is a fermented meat product, which has the unique flavor, color, texture and a
longer shelf life by the fermentation of the microorganism under the natural or artificial conditions.
With the improvement of living standard, people pay more and more attention to food nutrition and
health. Fermented ham in the fermentation process by the microbes, which has lower pH, and a
variety of biological active substances, which can inhibit the growth of bacterium, and also has a
function of anti-oxidation, which can effectively improve the nutritional value and safety of
fermented meat products and prolong the shelf life of products.

Types of fermented meat products

Fermentation of meat products have a long history in China, but mostly belong to natural
fermentation, which seriously affecting the stability of quality of products. The reaserch and
development about orientation microbial inoculation of fermented meat products also belong to a
new field™. At present, fermentation of meat products are divided into fermented sausage and
fermented ham in China?.

Characteristics of fermented ham

(1) Improve the nutrition and promote digestion

The microbial activities produce various proteases, which break down the proteins into various
amino acids and polypeptides, at the same time also generate a series of acid, alcohol, nucleotide
and other substances. Making the fermented ham easy to digest, absorb and promote nutritional
value of fermented ham.
(2) Inhibit the formation of biogenic amines

Fermentation reduces the pH of ham to inhibit the growth of Clostridium botulinum, which could
effectively inhibit the formation of biogenic amines and other biological toxins.
(3) Anti-cancer

The beneficial micro-organisms of fermented meat products colonized in the intestine, which
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has a protective effect on the intestinal tract and can effectively reduce the risk of carcinogens.
(4) The process of fermentation can promote the formation of bright color, improve structure, and
also reduce the content of nitrite of products.

Research on antibacterial and antioxidant properties of the fermented ham in China

At present, the industry of fermentation ham is still in its early stage in China, and has not yet
established the national standards, industry standards and corporate standards of fermentation ham.
Yuecheng Meng Plet al. isolated and cultured staphylococcus on the surface of Jinhua ham in three
different stages during the maturing process of fermented ham, to detect the presence of
Staphylococcus aureus. The results showed that the branch of the four strains were staphylococcus
xylosus, staphylococcus saprophyticus, Staphylococcus aureus and Staphylococcus aureus;
Kezhong Lin!™ explained the relationship between the mold and the formation of the quality, flavor
and color of Jinhua ham during the production process. They found that many fungi had inhibitory
effects on the growth of spoilage bacteria; Yanke Ma ! et a. trested horse meat by
salting ,directional inoculating. The results showed that the raw meat was salted with 3d, and then
inoculated with fine strains of fermentation, and fermented with 30d. It can significantly improve
microorganisms, protein, moisture, nitrite, sodium chloride and texture characteristics of horse meat
and meanwhile improve the quality, flavor and prolong the shelf life of meat products; Shuliang Liu
¢ et al. investigated the affection of artificial inoculation of compound bacteria on physicochemical
and biological characteristics of specific meat. The figures suggested that physicochemical and
biological properties of the meat products which inoculated of compound bacteria were much better
than natural fermented meat products; Lujuan Xing ! et al. explored the antioxidant activity of
crude peptide in traditional fermented meat products. The results showed that the extraction rate of
crude peptides was 3.44%, and its antioxidant activity increased with the increase of the
concentration of crude peptides; Chaozhi Zhu ' et al. extracted the crude peptides and evaluated
the ability of antioxidation by measuring the ability of free radical scavenging, chelated metal ions,
inhibition of lipid peroxidation and protein oxidation in different concentrations of crude peptides,
and compared to the same concentration of Butylated hydroxytoluene (BHT) and glutathione (GSH)
for, to evaluate the antioxidant capacity of crude peptide solution of Jinhua ham. The results showed
that with the increase of mass concentration, the antioxidant capacity of Jinhua ham was
significantly increased.

Research on antibacterial and antioxidant properties of fermented ham in foreign countries

The study of fermented meat products in foreign countries focuses on the production process and
screening, construction of fine microbial fermentation strains and so on; Geetd”et al. explored the
antioxidant and antibacterial properties by using lactic acid bacteria in chicken sausage which added
the glucose and starch. The results showed that both raw and cooked fermented chicken sausage
with addition of glucose and starch showed higher antioxidant on hydroxyl, superoxide anion and
DPPH radical than the samples that did not add sugar, and the fermented chicken sausage with
glucose and starch showed lower lipid oxidation and better sensory scores and less number of
microorganisms; Joanna Stadnik!*? et al. gave an overview of myogenic peptides.He noted that
bioactive peptides are short amino acid sequences, and released from Proteins that may play
different physiological roles, including anti-oxidation, antihypertensive, antibacterial, and other
biological activities. It can be used as functional food and health food; Vladimir S. Kuréubi¢™ et al.
investigated the extraction from Kitaibelia vitifolia insteaded of nitrite in Dry-cured and fermented
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sausage, and evaluated the effection on its antioxidant and antibacterial properties. The results
showed that it can significantly improved the shelf life, safety of fermented sausages, and provided
safe products for consumers; Rusthu.Pushpa S. Murthy.Amit Kumar Rai.N. Bhaskar™ investigated
the antioxidant and antimicrobial properties of fermented hydrolyzate of freshwater fish head; The
results showed that the fermentation process did not affect the distribution of fatty acids during the
fermentation process. There were rich in protein hydrolysate, and showed DPPH radical scavenging
capacity, at the same time with the ability of inhibition of antagonistic bacteria and pathogenic
bacteria; P. Nedelchevd®® et al. Studied the antioxidant properties of fermented product with
Lactobacillus plantarumNBIMCC2415 as a leavening agents. The results showed that probiotic
strain NBIMCC2415 was able to inhibit the growth of pathogenic microorganisms such as
Escherichia coli ATCC25922, E. coli ATCC8739G common Proteus, Samonella sp. The high
antioxidant properties of the strain were determined by oxidative free radicals. It was observed that
the number of microorganisms in the dried marinated fermented sausage was reduced and the
concentration of NBIMCC2415 was increased.

Research progress of fermented ham

In recent years, researches on fermented ham focus on the research and development of fine
fermentation strains, and improve the fermentation process, fermentation conditions, reduce
pollution in China and Forein countries. Hanjun Ma™ et al. generalized and assimilated of
Western-style fermented Meat Products and combined with traditional Chinese sausage processing
technology to explore the strains of Chinese fermented sausage and processing technology. The
study confirmed that production of Chinese fermented sausage with Lactobacillus plantarum and
Pseudomonas aeruginosa was better than any single strain; Essid™ et a. mixed Lactobacillus
plantarum and S. aureus (S. xylosus) as a mixed-strain and inoculated to the traditional Toni
fermentation sausage. The sensory parameters (aroma, color, taste and hardness) of sausages were
found to be superior than those of non-inoculated natural fermented sausages; Lihua Zhao et al***".
compared the effect of pentosaceus (Ppentosaceus) and mixed-srain (Lactobacillus and
Aroma-producing staphylococci (S.carnosus)) on dry fermented sausages. It was found that the pH
and Aw values of the pentosaceus group and the mixed-srain group were decreased during the
maturation process, and the rate of decline in mixed-srain group was significantly faster than
pentosaceus group, the color, hardness, chewiness, cohesion and adhesiveness of the final
mixed-srain group were better than those of the pentosaceus group.

Prospects

With the improvement of people's living standards, People pay more attention to food nutrition
and safety. Fermented ham has a good flavor, more nutritious and easy to digest. At the same time,
the fermented ham has ability of prevention of cardiovascular disease and maintain the normal
physiological function of the intestinal tract, and it has a longer shelf life. In recent years, there are a
growing number of fermentation meat products in China, and make great progress.But we need to
recognize that there till a big gap when compared with advanced world level. If we can combine
our geographical advantages, customs with advanced production and processing technology,
develop products with Chinese characteristics and constantly innovation, and put the product safety
and quality in the first place, there will have a great progress of fermentation meat products industry
in China.
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