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Investigation of beef quality and flavor changes during dry aging and
microbial inoculation
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3. Effects of dry-aging on beef quality and microbial composition
4. Protein hydrolysis and related metabolic pathways of fungi isolated from dry-
aged beef
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Abstract

Consumers have long favored dry-aged beef for its unique flavor and texture.
However, research on the relationship between meat quality and microbial changes
during dry aging remains limited. Additionally, traditional dry-aged methods face
challenges such as long processing time, high cost, inconsistent quality, significant losses,
and lack of standardization. Stabilizing and improving the aging process has thus become
a key focus. This study aimed to investigate the effects of dry aging on meat quality,
flavor, and microbial composition, providing a theoretical basis for developing aging
starter cultures. Beef samples were aged at 1-4°C with a relative humidity of 75-90% for
21, 26, and 40 days, followed by analysis of quality, free amino acids, volatile flavor
compounds, and microbiota. The results showed that inoculation with fungi significantly
accelerated fungal growth on the surface, increased the production of volatile compounds
and oleic acid, and enhanced the "melt-in-the-mouth" texture and flavor. Microbial
analysis revealed that Staphylococcus spp. and Macrococcus spp. were closely related to
beef chewiness, hardness, octanal, and heptanal, contributing to its distinctive flavor and
key microorganisms for dry-aged beef quality. Additionally, three protease-producing
fungi were isolated from beef aged for 40 days: Yarrowia hollandica (D4 and D11),
Penicillium oxalicum (D5), and Meesziomyces ophidis (D20). Among them, Penicillium
oxalicum exhibited the strongest performance in protein degradation and flavor
compound generation, with the highest volatile content and strong associations with the
biosynthesis pathways of phenylalanine, tyrosine, and tryptophan. In conclusion,
inoculating suitable microorganisms not only accelerates the aging process but also

enhances meat quality and the formation of volatile flavor compounds.
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