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Introduction: The shelf life of a meat product refers to a specific time when the product remains safe for human
consumption while retaining desirable sensory, chemical, and physical attributes (Eustace et al., 2014). The extent
of microbial growth and oxidation of lipids impacts the shelf life of the meat and its products. Cooking processes
enhance palatability while also killing heat-sensitive microbes making food safe for consumption. Sous vide, low-
temperature long time cooking, is a globally popular method of meat processing providing uniform texture and
improved tenderness in meat (Naqvi, Thomson, et al., 2021). Sous vide combined with ginger protease enhanced
the quality of low-value meat (Naqvi, Campbell, et al., 2021). It enhances microbial safety (Diaz et al., 2008), and
also prevents lipid oxidation (Ayub & Ahmad, 2019; Roldan et al., 2014) which is one of the major causes of
product deterioration resulting in significant loss of meat quality. This study aimed to evaluate the shelf life of
ginger powder injected biceps femoris from older cows cooked under sous vide and stored at 4 °C for 10 weeks.

Materials and methods: This study comprised of six muscles bicep femoris (BF) obtained from older animals.
Each muscle was divided into two parts that were randomly assigned as control (no injection) and treatment
(injection treatment with ginger powder solution). The treatment samples were injected with 2g/L ginger powder
solution at the rate of 16 % of the weight of the meat sample. Each control and treated meat piece was cut into
five steaks that were randomly assigned for one of the storage (4 °C) treatments; 0, 2, 4, 8 and 10 weeks post-
cooking analysis. All samples were vacuum-packed and cooked at 65 °C for 1 h, and 8 h under sous vide. Raw
and cooked BF were assessed for lipid oxidation through thiobarbituric acid reactive substances (TBARS) assay,
and microbiological culturing was performed for raw and sous vide cooked meat after cooking (0 weeks) and
under refrigerated storage of cooked meat for 2, 4, 8 and 10 weeks. The microbiological analysis was performed
for aerobic plate count, Lactic acid bacteria, Brochothrix thermospacta, Clostridium perfringens, Salmonella spp,
Listeria spp and yeast and moulds on raw and cooked meat samples stored for 10 weeks in refrigeration.

Results: Raw BF showed bacterial count ranged between 0.5-over 4 log10 cfu/g while sous vide cooking reduced
the bacterial count substantially below the detection limit for 4 weeks after cooking. Microbial counts for selected
bacteria including Lactic acid bacteria, Brochothrix thermospacta and Clostridium perfringens were detected
between 4 and 5 log10 cfu/g at 8 and 10 weeks storage (4 °C). There was no growth detected for Salmonella spp,
Listeria spp and yeast and moulds after cooking and under refrigerated storage for ten10 weeks.

Higher TBARS (P = 0.05) were seen in GP injected samples 0.38 = 0.05 (mg MDA/kg) compared to control samples
0.19 = 0.02 (mg MDA/kg) in raw meat. TBARS increased with increasing cooking time (P = 0.05) in both control
(1h; 0.28 +£0.02, 8 h; 0.34 = 0.03) and injection treated samples (1h; 0.25 + 0.02, 8 h; 0.32 * 0.03). A significant
interaction (P < 0.001) was also observed between injection treatment and storage duration. TBARS reduced to
0.19-0.2 mg MDA/kg in both control and injected samples in 2 weeks storage (4 °C), followed by an increase in
TBARS at 4, 8 and 10 weeks storage.

Conclusion: Sous vide cooking for 1 h and 8 h effectively reduced the microbiological counts at 65 °C below the
detection limit for 4 weeks regardless of the injection treatment for biceps femoris from older animals. However,
lipid oxidation increased in control and reduced in GP injected samples after cooking for 2 weeks.
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