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min, 0% ~0% A ;6.3 ~6.4 min,0% ~100% A ;6.4 ~8
min, 100%~100%A , Jitilk 250 . 5 < 3 50 m/s;
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Fig.1 Statistical analysis of volatile flavor compounds in Xuanwei ham from different fermentation years (a), (b),

as well as Venn plot (¢) and relative content of volatile flavor compounds (d)
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Table 1 Contents of volatile flavor compounds and OAV values in Xuanwei ham of different fermentation years

o B/ (e/100 g) XWayr XWoyr

4% (ng/100 g) 0AV 2% (pg/100 g) OAV
BT 655.05 4554251 0.01 6.40 +0.54 0.01

CER T — 6.49 + 1.65 — 131.64 = 17.97 —
F BB 49 532+3.82 0.11 86.64 = 9.22 1.77
e 1258 3.76 + 3.06 0.00 17.03 +9.36 0.01

2 W TR — 3.63 +2.29 — 10.67 + 5.83 —
T 240 6.00 £ 4.75 0.02 18.52 +9.06 0.08

+ERE® — 7.21 + 461 - 22.20 + 16.20 —
ey 10 20.09 +2.29 2.01 3322+ 1091 3.32

A AR — 10.23 +5.71 — 13.24 + 1.01 —
o8 89 16.40 +7.52 0.18 29.04 = 15.63 0.33
T8 15 4.88 = 1.81 0.33 15.30 + 3.41 1.02

Rt - - — 6.38 +0.00 —
K 15.02 6.88 + 2.44 0.46 21.93 + 16.78 1.46

FEE — — — 12,95 + 9.83 —

N — — — 30.48 = 0.00 —

1=t —3- B 35.81 1.06 = 0.00 0.03 — —

2,3-T =8 — 7.16 + 0.00 - — —

|- i -3-8% 0.15 3242 +0.27 216.14 44.12 £ 0.42 294.15
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(gk 1)
5 . XW3yr
T2 PR (ue/1008) o /100 ) OAV 4% (ne/100 g) OAV
B X —2—F H—1-BF 4 635+ 1.84 159 18.40 = 6.01 4.60
2T A — 1.46 + 0.00 — —
3P E-1-T — 3.3 +0.89 - —
St % BE 0.4 7.10 + 0.00 17.75
EEE 40.5 9.59 +2.62 0.24 19.91 +7.56 0.49
R 30 6.76 + 1.60 0.23 11.60 + 1.17 0.39
EOE 2500 11.22 + 6.08 0.00 10.39 + 1.61 0.00
B - 10.41 £ 9.35 — —
ek 45 135.56 +9.15 3.01 17.16 + 6.70 0.38
A % B - 7.05 + 0.00 — —
RIS 2 9.65 + 3.75 482 150.84 + 61.89 75.42
B2 0.3 10.16 = 5.18 33.87 36.48 + 34.68 121.61
N 10 60.73 + 10.76 6.07 8.04 + 4.98 0.80
2w 40 2632 + 11.42 0.66 31.84 + 12.57 0.80
P 65 410+ 1.24 0.06 27.97 +5.39 0.43
B 0.28 23.45 +2.62 83.73 1632+ 1.08 58.29
BB 12 17.50 + 0.52 14.59 12.08 + 8.05 10.06
7 B 75 21.84 + 6.60 0.29 9.00 +2.90 0.12
R 140.00 - — 27.53 + 1.09 0.20
EFm 50.00 - — 37.13 £ 0.00 0.74
2P TR 10.00 - - 10.37+0.18 1.04
3k 2-TH 1.4 2.08 = 0.00 1.49 — —
Wk I B 14.8 6.35+2.04 0.43 —
2 280 324 +0.82 0.01 73.49 £ 0.00 0.26
2- 60.00 234+0.13 0.04 13.40 + 7.82 0.22
2- KA 138.00 — - 136.80 + 19.49 0.99
2,3-F = 25.20 - — 11.64 + 0.00 0.46
Fot k@A 60 448+ 1.20 0.07 — —
3P B 0.45 404 +2.06 8.98 5570 + 47.21 123.77
T - 17.37 £ 0.00 — —
o5k P LB B - 1651+ 11.27 - —
B A 0.97 28.48 + 16.98 29.36 54.08 +24.17 55.75
B4 ¥ A B — 6.88 +3.29 — — —
+ A% - - - 92.42 +0.00 —
Btz - - — 15.55 + 13.29 —
Et A - - - 38.69 + 14.73 —
1+ — — — — 18.25 +9.97 —
2t _ — — 22.18 + 0.00 —
[y - — - 85.15 + 0.00 —
e — 11.46 +3.91 - - —
P — - — 13.13 + 10.05 -

W —FRERKEIM R, 0T £ 2% Garcia—Gonzalez %1% Petricevic 2519, Wen 517

LA B AR FFEAR TR, X e )R AL & P I T 1

AN TR A 47 B R A R 1 R
22 AEREEMEH N =W

A5 VR AT, T 2 AE R 3k M e

2899 R, M 3 AF 0 E ok R 3k %
2975 MR, Hrb AR A 2 833 Fh
3 3 A /N 3Rk ) o BT R R AR 4 1
TRA AL, RIR) A AR 0y (14 IR A 5 7 95% B 15



356 hoE g

T

2024 4E55 12 )

E RSy

i

Component 2 (11.80%)

XW2yr

XW3yr

(a)

PLS-DATE 4K

; @XW2yr
50 - : @ xW3yr

30 (o)

»6.0 -;0 -‘;0 -3‘0 -2‘0 -1.0 6 lIO 2‘0 3.0 4.0 5.0 6‘0
55— T
Component 1 (16.90%)
(b)

B2 AFEXEEEGERHNERAE™%FEEE(a)fn PLS-DA 247 (b)
Fig.2 Venn diagram (a) and PLS-DA analysis (b) of metabolic products of Xuanwei ham

in different fermentation years
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Fig.3 HMDB compound classification (a) and KEGG compound classification (b) for metabolites of Xuanwei ham

in different fermentation years
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Fig.4 Cluster analysis of different metabolites in Xuanwei ham from different fermentation years heat map (a)

and differential volcano map (b)
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Difference Analysis of Volatile Flavor Compounds and Metabolites in Yunnan Xuanwei Ham
in Different Fermentation Years
Qin Yu, Li Wenwen, Zhang Beibei, Zhang Wenwen, Cao Jianxin, Li Lirong"
(Faculty of Food Science and Engineering, Kunming University of Science and Technology, Kunming 650500)

Abstract The unique flavor of Yunnan Xuanwei ham is related to its natural fermentation time and the rich metabolites
produced by fermentation. In this study, headspace solid—phase microextraction combined with gas chromatography —mass
spectrometry and non targeted metabolomics techniques were used to explore the differences in volatile flavor compounds
and metabolites of Xuanwei ham that had been naturally fermented for two years and fermented for three years. The i-
dentification results of volatile flavor compounds in Xuanwei ham from different fermentation years showed that a total of
59 volatile flavor compounds were identified, of which 30 were common volatile flavor compounds in Xuanwei ham fer-
mented for 2 and 3 years. According to the odor activity value (OVA)=1, 17 volatile compounds were characteristic
flavor compounds of Xuanwei ham, with most of the characteristic flavor compounds belonging to aldehydes and alcohols.
Multivariate analysis of metabolites showed that there were differences in the diversity and expression patterns of metabo-
lites in Xuanwei ham from different years. A total of 290 significantly different metabolites were identified, with the
highest content of amino acids, peptides, and analogues, totaling 52 species (20.63%), followed by fatty acids and their
complexes, with 16 species. KEGG pathway analysis showed that there were 21 and 14 metabolites involved in amino
acid metabolism and lipid metabolism pathways in ham metabolites from different fermentation years, respectively. This
study revealed the differences in volatile flavor compounds and metabolites of Xuanwei ham in different fermentation
years, which can lay a foundation for distinguishing and improving the fermentation quality of Xuanwei ham.

Keywords Xuanwei ham; volatile flavor compounds; fermentation; metabolomics; metabolic pathway



