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Abstract

The efficient utilization of feed resources has become important for development of the feed industry at present, and the fermented feed
from ground source came into being. It has many advantages, such as low cost, high resource utilization, combination of planting and breeding,
environment protection and pollution reduction. In this article, the characteristics of fermented feed and the effect of its application on meat
quality of finishing pigs are reviewed. 





Introduction


With the development of social economy, the pig industry developed rapidly. But at the same time, the environmental pollution and food safety problems  brought  by  pig  industry are becoming more and more serious. The concept of the meat quality is also extended to health and safety, nutrition, flavor quality. The price of high quality porkin United States, Canada, Japan and other developed countries is higher several times or even dozens of times than ordinary pork. This is a huge boost to research and improve the quality of meat. The flavor of pork is an important development direction of the pig industry in the future. The fermented feed has many advantages, such as good palatability, high digestibility,  no  antibiotics,  improving the immunity of animal, has no hormone and drug residues. In addition, some ground feeds were used as fermentation materials can reduce environmental pollution.


The characteristics of ground source feed

The ground source feed refers to the local resources which could be processed as feed forage. It has its distinctive nutritional value but high cost of circulation, because it is limited to a certain area of origin and not suitable for long distance transportation. Drying or other treatment measures will cause their nutritive value lost and cost increased.





The characteristics of fermented feed using ground source

Biological fermentation feed had natural fermentation flavor and good phago stimulating effect, it also significantly improved the palatability of pig feed [1]. The microbial  fermentation feeds contained a lot of beneficial bacteria and animal digestive enzymes, helping the balance of intestinal flora and better digestion of nutrients [2-4]. The fermented feed also contained rich lactic acid, the average pH value of the fermented feed was about 4.5, and it was benefit for protecting gastrointestinal function, inhibiting harmful bacteria growth [5] and reducing the antibiotics usage [6]. The microbial fermentation feeds had lower level of mycotoxins and anti-nutritional factors and other harmful substances, reducing the damage to the animal [7]. The Functional nutritional factors were more abundant and it could improve the meat quality. In addition, it also reduced the waste odor emissions (NH3 and H2S) and protected the environment [8], having a wide application prospect (Joris et al, 2015).


The microbial strains applied in fermented feed

At present, microbial strains applied in fermented feed mainly includes Bacillus, Lactobacillus, Saccharomyces sp., Streptococcus faecalis, and Aspergillus (such as Aspergillus niger, Aspergillus oryzae). Bacillus subtilis can produce bacitracin, polymyxin, nystatin, gramicidin and other active substances, these substances have obvious inhibitory effect on the pathogenic condition of bacteria or endogenous infection pathogens. They also secrete digestive enzymes to stimulate good digestion and absorption of nutrients, such as proteases, lipases and amylases. Lactic acid bacteria are the earliest and most widely used probiotics. They are a group of bacteria that can produce a large amount of lactic acid in the process of carbohydrate fermentation. They can produce lactic acid to regulate intestinal flora balance and produce bacteriocin to inhibit the  growth  of Salmonella, Shigella, Pseudomonas aeruginosa and Escherichia coli and other harmful bacteria. Yeast generally refers to various single celled fungi fermentation of sugars. Protein, amino acids, vitamin B, fat, sugar, enzymes and other nutrients are rich in yeast. It can secret a variety of animal digestive enzymes required (amylase, protease, cellulase, hemicellulase etc.) and promote phytase production, improving the utilization of monogastric phosphate by animals. Streptococcus faecalis and Aspergillus also are used in fermented feed to produce many prebiotics. As the beneficial microorganisms mentioned above have different advantages and requirement. Several kind microorganisms are often combined together for fermentation in production [9].


The changes of the components before and after fermentation

The composition of fermented feed changed a lot. Chen et al. [10] found that the content of crude protein in the sample after fermentation increased from 50.6% to 54.1%, the soybean peptide, lactic acid, free amino acid increased from 2.4% to 38.8%, 1.8% to 29.5%, 0.7% to 4.7%, 5.57mg/kg to 92.65mg/g respectively.  SDS-PAGE   electrophoresis   analysis   showed that the fermented soybean antigen has been completely decomposed, large protein molecules has been degraded into small molecular peptides below 10KD, the main anti nutritional factors degradation rate reached more than 90%. Shi et al. [3] reported that fermented corn and soybean meal had a greater concentration of CP and total P compared with the unfermented feed, whereas the contents of ?-conglycinin, glycinin, phytate P, raffinose, stachyose, and NDF in FMF declined by 77.6, 86.7, 41.2, 47.2, 36.6, and 38.9%, respectively. The content of trichloroacetic acid-soluble protein, small peptides and free amino acids, increased more than 3 times after fermentation than before. Scanning electron microscopy revealed that irregular shapes and a lot of porous structures were observed in the SBM of FMF, the cell wall of corn in FMF was destroyed, and the number of starch granules was decreased after 2-stage fermentation. Sholly et al. [11] showed that fermentation of cereal before feeding altered the dietary composition and influenced flow and composition of polysaccharides and other macronutrients at the ileum and in feces to a larger extent for barley than wheat. In addition, many probiotic breeding produce a variety of digestive enzymes, such as protease, amylase and lipase, protease, pectinase, cellulase, glucanase, phytase (Xu and Chen, 2008).


Effect of fermented feed on meat quality of finishing
pigs

Fermented feed could effectively improve the meat quality of fattening pigs, the pH value, redness, muscle tenderness increased and the water loss decreased at 45min postmortem, the intramuscular fat content also increased [12-14]. Intramuscular fat is an important evaluation indexes of meat quality, with the increase of the content of intramuscular fat, muscle is easier to separate and chew, meat tenderness and flavor was improved [15]. The fermented feed can reduce the shear force of the muscle, improve meat tenderness, and increase the content of intramuscular fat. Shen et al. [16] fed biological fermentation feed to Lulai pig, and the result showed that the water holding capacity and pH value of pork, lean meat rate were significantly higher than the control group.  Fermented  feed  can  improve the meat quality, which might relate with the higher content of flavor amino acids and small peptides in feed. Zhang et al. [17] found that the pork quality is more safe by adding 20% fermented feed in diets, the expenses also was reduced. Chen et al. [18] fermented cottonseed meal as the main protein source of fattening pigs diet significantly increased the end of weight and average daily gain compared with conventional feed. The income from each pig increased 78.72 yuan, the gross profit increased by 33.98%. The shear force and drip loss of the pork was significantly reduced, while the content of amino acids in pork was increased. Lu et al. (2014) showed that adding microbial fermented corn straw feed can meet the requirement of finishing pigs, and when the appropriate supplementation dosage was 20%-30%, it reduced the diarrhea rate and the mortality of pigs, and reduced the farming costs, Hu et al. [19] reported that state fermented feed can improve the production performance of finishing pig, enhance immunity and improve the meat quality of finishing pigs. Xu et al. [20] found that supplemented 5% and 10% fermented biogas residue increased the content of several flavor-promoting amino acids, and improve meat quality of pigs. Hu et al (2015) showed that pigs fed with 20% fermented feed without antibiotic for 154 days increased the  average daily geed intake by 5.86%, average daily gain by 10.89% and decreased the feed conversion ratio by 4.38%. The meat quality of pigs fed fermented feed was improved, the intramuscular fat was increased by 28%, the post slaughter pH45min value and red value of pork was significantly higher, while the value of slaughtered pork drip loss and shear force was lower than the control. Zhang et al. [21] reported that the average daily gain of pigs fed with 5% or 10% fermented mulberry leaf was not significantly differ from the control. But the backfat thickness and cholesterol content in muscle were significantly decreased, while the intramuscular fat increased in pigs fed mulberry leaf powder. The activity of SOD in muscle increased and the MDA content decreased significantly in muscle. Lin et al. [22] reported that supplementation of 4%  microbial  fermentation  feeds  to pig diets for feeding 106 days, the slaughter  performance, meat quality and content of amino acid were better than the control, its slaughter rate increased by 1.53%, the carcass weight increased by 2.75% and the backfat thickness decreased 0.02cm. In addition, the pork meat had higher color score, better tenderness and flavor. Although fermented feed has good efficacy and is widely used in production, there are still some problems need to  be  attended,  such  as  mildew  pollution,  the  stability of feed effect, The complex sources of fermentation bacteria, antagonistic problem. With the continuous development of technology and the solution of these problems, fermented feed will be more widely used and more significant.




Acknowledgement

This work was supported by grants from Guangdong Modern Agro-industry Technology Research System (2016LM1080), Guangdong modern agricultural industrial technology extension  system   (2017LM4164),   Guangdong   Provincial Key Laboratory of livestock breeding and nutrition research (2017B030314044), Guangzhou Science and Technology Project (201607020035,201707020007).




References



1.   Koh JH, Yu KW, Suh HJ (2002) Biological activities of Saccharomyces cerevisiae and fermented rice bran as feed additives. Lett Appl Microbiol 35(1): 47-51.

2.  Le MH, Galle S, Yang Y, Landero JL, Beltranena E, et al. (2016) Effects of feeding fermented wheat with Lactobacillus reuteri on gut morphology, intestinal fermentation, nutrient digestibility, and growth performance in weaned pigs. J Anim Sci. 94(11): 4677-4687.

3.  Shi C, Zhang Y, Yin Y, Wang C, Lu Z (2017) Amino acid and phosphorus digestibility of fermented corn-soybean meal mixed feed with Bacillus subtilis and Enterococcus faecium fed to pigs. J Anim Sci 95(9): 3996- 4004.

4.  Shi C, He J, Yu J, Yu B, Mao X, et al. (2015) Amino acid, phosphorus, and energy digestibility of Aspergillus niger fermented rapeseed meal fed to growing pigs. J Anim Sci 93(6): 2916-2925.

5.  Wang JP, Yoo JS, Jang HD, Lee JH, Cho JH, et al. (2011)  Effect  of dietary fermented  garlic  by Weissellakoreensis  powder  on growth performance, blood characteristics, and immune response of growing pigs challenged with Escherichia coli lipopolysaccharide. J Anim Sci 89(7): 2123-2131.

6.  Li J (2017) Current status and prospects for in-feed antibiotics in the different stages of pork production-A review. Asian-Australas. J Anim Sci 30(12): 1667-1673.

7.  Kazanas N, Ely  RW,  Fields  M,  J  W  Erdman  Jr  (1984)  Toxic  effects of fermented and unfermented sorghum meal diets naturally contaminated with mycotoxinst. Appl Environ Microbiol 47(5): 1118- 1125.

8.  Yan L, Lim SU, Kim IH (2012) Effect of fermented chlorella supplementation on growth performance, nutrient  digestibility, blood characteristics, fecal microbial and fecal noxious gas content in growing pigs. Asian-Australas J Anim Sci 25(12): 1742-1747.

9.  Yu Z, Dong B, Lu W (2009) Dynamics of bacterial community in solid- state fermented feed revealed by 16S rRNA. Lett Appl Microbiol 49(2): 166-172.

10.  Chen JM, Xiong J, Chang L (2011) Application of Bacillus sp. in solid state fermentation of soybean meal. Feed industry 9: 15-18.

11.  Sholly DM, Jørgensen H, Sutton AL, Richert BT, Bach Knudsen KE (2011) Effect of fermentation of cereals on the degradation of polysaccharides and other macronutrients in the gastrointestinal tract of growing pigs. J Anim Sci 89(7): 2096-2105.

12.  Cao QM, Zhang YB, Song SH (2013) Effects of fermented feed from Ganodermalucidum chaff on the performance of finishing pigs. Chinese feed 9: 39-41.

13.  Wang JJ, Wang SX, Lu WQ (2011) Effects of microbial fermented feed on immunity and antioxidant function of piglets. Chinese feed 16: 25- 27, 30.

14.  Xu YH, Wei HF, Tian EJ, et al. (2011) The effects of fermented feed on meat quality and production performance of lulai black swine. The swine industry science 5: 116-117.

15.  Li Min, Wujin, Zhang SR (2012) Effects of microbial fermented feed on growth performance, carcass performance  and meat quality of fattening pigs. Hunan feed 2: 16-21.

16.  Shen YF, RuanFei, Sun YX (2011) Effects of bio fermented feed on fattening performance of Lu Hei pig. Feed Expo 9: 27-29


17.  Zhang YY, Wan LH, Lv LL (2011) Effects of bagged anaerobic solid state fermentation feed on fattening pigs. Modern agricultural science and technology 11: 331-335.

18.  Chen RS, Fu RZ, Huang YL (2014) Effects of fermented protein feed on growth performance and pork quality of finishing pigs. Modern animal husbandry and veterinary medicine 3: 25-28.

19.  Hu XX, Zhou YH, Bian Q (2015) Effect of complex probiotics fermented feed without antibiotic on growth performance, plasma biochemical parameters, immune function and meat quality in growing finishing pigs. Journal of Huazhong Agricultural University 34(1): 72-77.

20.  Xu X, Li LM, Li B, Wen-jie Guo, Xiao-ling Ding, et al. (2017) Effect of fermented biogas residue on growth performance, serum biochemical parameters, and meat quality in pigs. Asian-Australas J Anim Sci 30(10): 1464-1470.

21.  Zhang N, Cao HA, Li TZ (2016) Effect of feeding fermented feed mulberry powder on growth performance and meat quality indicators of fattening pigs. Chinese Journal of animal nutrition 36(12): 541-547.

22.  Lin BS, Luo J, Li YM (2016) Research on the effect of microbial fermentation feeds on slaughter performance and meat quality in pig with large scale feeding. Agricultural Science and Technology 17(10):2329-2331, 2382.

OEBPS/Images/cover.jpg
|

Effects of Fermented Feed from Ground
Source on Meat Quality of Finishing Pigs

“lkey to the Researchers






OEBPS/Images/logo1.jpg
Advancesin
Biotechnology & Microbiology
1sN24747637





OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/logo.jpg





