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Fig.1 Relative abundance of dominant bacteria

in samples at different fermentation stages
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Fig.3 Gas chromatography—ion migration spectra of sausage at different fermentation stages
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Table 1 Qualitative analysis of volatile substances in fermented sausage samples

1t 4 AR CAS# 2T X (R e G urE/s B /ms
Z % (Ethanol ) C64175 C,HO 526.1 109.647 1.0465
7 &R (2—Propanone ) C67641 C;HO 547.9 117.910 1.1220
2—T &R (2-Butanone ) C78933 C,HO 612.4 146.560 1.2527
L B T B (Ethyl acetate) C141786 C,H;0, 629.0 155.092 1.3406
3- ¥ & T @ (3—Methylbutanal ) C590863 CsH,,0 661.3 173.182 1.4122
2- ¥ J& T B (2-Methylbutanal ) C96173 CsH,0 674.2 180.999 1.1604
JR. 8% 344 (Pentanal M) C110623 CsH,,0 697.1 195.866 1.1825
R B = AR (Pentanal D) C110623 CsH,,0 698.0 196.416 1.4281
1,4-=2%J% (1-4-Dioxane) C123911 C4Hz0, 697.3 195.936 1.1248
T % B -4k (Acetoin M) C513860 C,H{0, 712.1 206.236 1.0553
T 45 B = F AR (Acetoin D) C513860 C,H{0, 710.0 204.713 1.3366
T B iE 7 B (n—Propyl acetate) C109604 CsH 0, 733.5 222.031 1.1662
5t %, 8% (Isopentyl alcohol ) C123513 CsH,,0 740.9 227.788 1.4942
T B (Butanoic acid) C107926 C,H{0, 785.3 265.757 1.1587
H B (Furfural ) C98011 CsH,0, 794.1 274.054 1.0969
2 B (Hexanal ) C66251 CeH 1,0 804.2 283.874 1.5695
It % (Isovaleric acid) C503742 CsH,,0, 847.2 329.931 1.2112
3-¥ K T8 8 M (Ethyl 3—methylbutyrate M) C108645 C,H,,0, 861.7 347.063 1.2511
3-FA TR ZE D (Ethyl 3-methylbutyrate D) C108645 C;H,,0, 858.9 343.636 1.6627
iE & Bf 44 (1-Hexanol M) C111273 CeH .0 879.9 369.901 1.3259
iE T BF =R 4 (1-Hexanol D) C111273 CeH .0 881.2 371.602 1.6386
2 B (2-Heptanone ) C110430 C,H,,0 901.5 399.058 1.2604
y—T M B (gamma-Butyrolactone ) C96480 C,HO, 928.5 438.899 1.0864
1-3F % -3 B% (Octen-3-o0l M) C3391864 CgH,0 976.4 519.656 1.1542
= ¥ 3 9% (Trimethylpyrazine ) C14667551 C/HoN, 1 002.8 570.359 1.1641
JiE F B (Octanal ) C124130 CgH,0 1 026.2 619.579 1.4015
vk v BR (Furaneol ) C3658773 CeH505 1 086.3 766.616 1.2011
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Fig.4 Fingerprint of volatile substances in sausage samples at different fermentation stages
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Fig.5 Heat map of correlation analysis between dominant flora at genus level and volatile flavor components
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The Succession of Bacterial Flora and the Variation of Volatile Flavor Components

during the Production of Fermented Sausage

Zhang Xiangmei, Ye Cui, Lu Han, Pei Zhengyu, Yan Hongbo
(School of Biological Science and Engineering, Hebei University of Economics and Business, Shijiazhuang 050061)

Abstact In order to study the changes of microbial community and volatile flavor components during the production of
fermented sausages, high—throughput sequencing technology was used to analyze the V3-V4 regions of bacterial 16S rD-
NA at different stages, and gas chromatography—ion mobility chromatography (GC-IMS) was used to analyze the volatile
flavor components. The results showed that the microbial community structure and relative abundance of samples at dif-
ferent fermentation stages were different. In the fermentation process, Lactobacillaceae always dominate, followed by
Staphylococcus, Brevibacterium. Staphylococcus increased to the highest at 12 h (26.83%); unspecified Lactobacillaceae
reached the highest relative abundance at 30 h (92.81%). In the earlier stage of fermentation, volatile flavor components
were dominated by aldehydes and ketones, and esters gradually increased in the middle of fermentation, and 1-octen-3-
ol and trimethylpyrazine reached their peaks in the later stage. Pearson correlation analysis indicated that unspecified
Lactobacillaceae was closely related to the synthesis of 1-octen-3-ol, trimethylpyrazine, ethyl acetate, hexanal, octanal
and 2-butanone and other flavor substances, and Staphylococcus and Flavobacterium were positively correlated with the
synthesis of 2-methylbutanal and 3 -methylbutanal. The combination of high—throughput sequencing and GC-IMS could
comprehensively analyze the bacterial succession and volatile aroma component changes of fermented sausages, providing
scientific support for the quality improvement of fermented sausages.

Keywords fermented sausage; flora; volatile flavor components; gas chromatography —ion mobility spectrometry; high—

throughput sequencing



