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Shelf- life properties of ground beef from carcasses and trimmings treated with lactic acid bacteria J.N. Martin*, J.C. Brooks*, A.R. Pond*, A. Echeverry*, R.A. *Texas
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Abstract Lactic acid producing bacteria (LAB) have been approved for use on meat products to control pathogens. However, research was needed to determine their efficacy as carcass applications. The objective of this study was to evaluate the shelf life characteristics of ground beef obtained from beef carcasses treated with LAB (1 x 10 6) at harvest, carcass chill and fabrication. Beef carcasses in a commercial facility (n = 3 per treatment) were randomly assigned to one of four treatments: negative control (CTRL; no application of LAB); hot carcass (HOT; applied after hot water pasteurization); cold carcass (COLD; applied after carcass chilling); and trimming (TRIM; applied to beef trimmings as generated during fabrication). All carcasses were fabricated into beef trimmings after a 24-h chill and transported to a commercial meat grinding operation where the trimmings were processed into coarse ground beef and packaged. Packages of coarse ground beef were transported under refrigeration to Texas Tech University for display and analysis. Each week, over a five-week storage period, the coarse ground beef was further processed into finely ground beef, packaged in a foam tray with film over-wrap and placed into retail display cases maintained at 0oC. Samples were evaluated at regular intervals for 72 h to characterize changes in lean color and discoloration. Trained panelists used verbally anchored hedonic scales to assess lean color and discoloration. Lean color scores for all treatments decreased as retail display time increased, but at different rates. At weeks 2 and 3, HOT and COLD samples produced more desirable lean color scores than TRIM and CTRL treatments. After 5 weeks of storage, HOT, COLD and CTRL had significantly lower lean color scores than TRIM samples. Lean discoloration scores for all treatments increased as storage time increased, indicating meat samples tended to discolor earlier in the display period as storage time increased. Discoloration scores for all treatments were similar after 1 and 2 weeks of storage. After 3 weeks of storage, discoloration scores were higher for HOT compared to CTRL and COLD treatments. After 4 weeks of storage, discoloration scores for HOT were similar to CTRL and higher than TRIM and COLD. After 5 weeks of storage, TRIM samples had significantly higher discoloration scores than HOT, CTRL and COLD samples. These data indicate the application of LAB to beef carcasses at harvest (HOT) and after chilling (COLD) would not have a detrimental impact on shelf life and could extend the shelf life of ground beef produced as described.



Introduction



Materials & Methods



Results and Discussion (Cont.)



Spoilage of ground beef over time is influenced by many factors including storage temperature, atmospheric oxygen, light, meat constituents, microorganism, and indigenous enzymes (Lambert et al., 1991). Spoilage is a subjective measurement and includes changes in color, texture, odor, taste, and microbial counts (Gill, 1986). While meat spoilage is typically a surface phenomenon, in ground beef the meat is comminuted resulting in bacterial penetration (Gill, 1986). Initial microbial load is directly related to the ending spoilage bacteria population.



Beef carcasses (n=3 per treatment) were randomly assigned to one of four treatments: • Negative control (CTRL; no application of LAB) • Hot carcass (HOT; applied after hot water pasteurization) • Cold carcass (COLD; applied after carcass chilling) • Trimming (TRIM; applied to beef trimmings as generated during fabrication) Treated carcasses fabricated into beef trimmings, coarsely ground and shipped to Texas Tech University for display and analysis Each week for five week period, coarse ground was further processed into finely ground beef Fine grind packages placed in retail display cases maintained at 0o C Samples evaluated at regular intervals for 72 up to 72 hours • Lean color (via verbally anchored hedonic scales: 1= very bright red to 5= very dark red or brown) • Discoloration (via verbally anchored hedonic scales: 1= no discoloration to 5= 61-100% discoloration) A split-split plot design was used and data analyzed using the LS Means option in SAS



Lean discoloration became less desirable over the storage period for all treatments • After 3 weeks, HOT samples less desirable than CTRL and COLD • At 4 weeks, HOT samples were more discolored than TRIM and COLD • After 5 weeks, TRIM samples were significantly less desriable



Lactic acid bacteria (LAB) have been shown to be suitable as antagonistic microorganisms and are capable of inhibiting other foodborne bacteria (Aquirre and Collins, 1993). LAB inhibition of microorganisms has been associated with production of weak organic acids such as acetic or lactic acid and thus resulting in a lowered pH. Acetic acid itself has a wide range of inhibitory activity including yeasts, molds, and bacteria (Blom and Mortvedt, 1991). In December 2006, the FDA announced their approval of post-harvest applications of cultured LAB to meat products. This specific culture includes four strains of synergistic LAB: NP51, NP35, NP07, and NP03. These strains were selected based on their ability to reduce pathogens but not grow at refrigeration temperatures.



Results and Discussion A Treatment X Week X Hour interaction was observed for color and discoloration Lean color became less desirable as storage time increased for all treatments • At weeks 2 and 3, HOT and COLD exhibited a brighter red lean color than TRIM and CTRL. • After 5 weeks, TRIM samples demonstrated a significantly darker red to brown lean color



Despite the approval of the application of LAB to meat products, little research has been performed to determine the efficacy of carcass applications. The purpose of this study was to evaluate the shelf life characteristics of ground beef obtained from carcasses treated with the cultured LAB at four different stages of production.



Citations Aguirre, M. and M.D. Collins. 1993. A review: lactic acid bacteria and human clinical infection. J. Appl. Bacteriol. 75:95-107. Blom, H. and C. Mortvedt. 1991. Anti-microbial substances produced by food associated micro-organisms. T. Biochem. Soc. 19:694-698. Gill, C.O. 1986. The control of microbial spoilage in fresh meats. In Advances in Meat Research Vol. 2 Meat and Poultry Microbiology. pp. 49-88. A.M. Pearson and T.R. Dutson (Editors). AVI Publishing Company Inc.: Westport, Conn. Lambert, A.D., J.P. Smith and K.L. Dodds. 1991. Shelf life extension and microbiological safety of fresh meat – A review. Food Microbiol. 8:267297.



Discussion and Conclusion Color scores indicated no significant difference in cold, hot, and control applications of LAB. Concurrently, discoloration scores indicated cold and control treatments had extended case life compared to hot or trim applications. Trim results obtained are not consistent with previous TTU research and need further investigation. In conclusion, a cold carcass application had comparable results to control applications indicating no detrimental impact on shelf life.
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