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Objectives: Some microbes can consume the nutrients of fresh meat to produce a large number of undesirable volatile
organic com- pounds (VOCs) with off-odors, such as alcohol, aldehydes, ketones, sulfur compounds, etc. (Mansur
et al., 2019; Zareian et al., 2018). In addition to microbial activity, studies showed that meat could also affect VOCs
profiles (Pavlidis et al., 2019). The related research on the potential volatile spoilage markers (VSMs) of lamb was
very scarce although some non-volatile compounds and the ratio of some volatile aldehydes (such as
hexanal/nonanal, octanal/nonanal, and hexanal + heptanal + octanal/nonanal) were re- ported as freshness indicators
(Karabagias, 2018). Furthermore, exploring the relationship between bacteria and VOCs contribute significantly to
revealing the spoilage mechanism and characterizing the freshness of fresh meat.

Materials and Methods: The two-sides longissimus dorsi muscles (LMs) were collected after carcasses were chilled
at 0~4°C for 24 h and were randomly divided into aerobic-packaged (AP) and vacuum-packaged (\VVP) groups. Each
LM was divided and the meat pieces were packaged respectively. The packaged samples were stored at 4°C. The
TVC was determined according to Mansur et al. (2015). The TVB-N was measured referring to the China national
standard of GB/T 5009.228-2016. Odor analysis was performed according to Mansur et al. (2019). The bacterial
community was sequenced on an lllumina MiSeq PE300 platform/NovaSeq PE250 platform (Illumina, San Diego,
USA). VOCs were extracted and determined according to Xiao et al. (2020).

Results and Discussion: During the storage period, total viable counts of aerobic microorganisms (TVC) and total
volatile base ni- trogen (TVB-N) of all samples showed an increasing trend, while sensory scores showed a
decreasing trend. The TVC, TVB-N and odor score of lamb to the limit values (more than 7 log CFU/g, more than
15 mg/100 g and median value below 3 respectively) were all 10-d AP samples and 28-d VP samples. It indicated
that the shelf life was less than 10 d for AP lamb and less than 28 d for VP lamb. The results of bacterial structure
showed Pseudomonas were dominant in AP samples, followed by Carnobacterium, and Lactococcus and
Latilactobacillus were dominant in VP lamb. The mainly detected VOCs were alcohols in AP lamb, alcohols and
aldehydes in VP lamb. The potential VSMs were 1-octen-3-ol, 1-hexanol, nonanal, methoxy-phenyloxime, 2,3-
octanedione, aceto- in and 1-pentanol for AP lamb; Acetoin, 1-hexanol, 2,3-octanedione, hexanoic acid, 1-octen-3-
ol, nonanal, hexanal and 2,3-octane- diolin for VP lamb.

Conclusions: In chilled conditions, the shelf life was less than 10 d and Pseudomonas was dominant in AP lamb, and
the shelf life was less than 28 d and Lactococcus and Latilactobacillus were dominant in VP lamb. Five volatiles (1-
octen-3-ol, 1-hexanol, non- anal, 2,3-octanedione, and acetoin) were common potential VSMs to AP and VP lamb,
two volatiles (methoxy-phenyloxime and 1-pentanol) were specific VSMs to AP lamb, and three volatiles (hexanoic
acid, hexanal, and 2,3-octanediol) were specific VSMs to VP lamb. This research provides a prerequisite for the
rapid detection of meat freshness based on VOCs.
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