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Non-Targeted Metabolomics Analysis of Metabolite Changes in Beef during Dry Aging
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Abstract: The study aimed to investigate the dynamic changes of metabolites in beef high rib with different dry-aging periods
by non-targeted metabolomics based on ultra-high performance liquid chromatography-mass spectrometry (UPLC-MS).
Multivariate statistical analysis and metabolic pathway analysis were performed on the metabolites. The results showed that
41 differential metabolites were identified in dry-aged beef, including 21 amino acids, 16 fatty acids, 2 nucleotides and 2
other metabolites. The types and relative contents of differential metabolites increased significantly with prolonged aging
time. Five key metabolic pathways were identified, including purine metabolism; fatty acid degradation; alanine, aspartate
and glutamate metabolism; arginine and proline metabolism; and the tricarboxylic acid (TCA) cycle, which could promote
the formation of flavor and nutrients in dry-aged beef.
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Table1  Experimental conditions for each group
FREAI [E)/d W/ C AR P/ %
0 4 35
7 4 85
14 4 85
21 4 85
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R RS0 mgH 2R A F]1.5 mL EPEH, A
1 000 pLHEE- 2K (2:2:1, VIV) V&M IIA2 D/
WER, 7E—80 CUKF F U E2 minj5, HNWFEEHL A B
(60 Hz, 2 min) ; ¢K/K¥EHE A0 min; —20 C
#E30min; 4 °C. 13000 r/min{& > 15 min, B FEFWHR,
8 H0.22 pm A HUAREHFLIE IR AR I U8 5, R BIHERE /N
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B BT AR B 4 B S5 AR RO & il 41T B, BN QC I A4
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1.3.4 AR 25 K&

LC%f: ACQUITY UPLC BEH C fo i &
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(70~1050 Da) , F£IEES TR RS 526 AF T REEH
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Table 2  Moisture contents of beef at different aging times
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Fig. 1  PCA score plots of beef metabolites at different aging times
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Fig. 3  Permutation test plots of beef metabolites at different aging times
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Table 3  Differential metabolites in beef during the dry-aging process
G G L ER T
10779 176048  N-ZW-L-FA%R + 1231 0.047
2 0783 27409 TSR + 1673 0.000
300785 88.032 AN AR + 1393 0.000
40787 162069  N-ZE-L-BER + 1699 0.000
50793 134.038 L-RAE + 1303 0.000
6 0802 198080  N-FURE-L-SEIR + 1240 0.037
70804 227.107 JIU + 1510 0.045
8 0805  106.043 D45 + 1421 0.000
9 0887 150051 L-FHER + 1415 0.000
100975 182,074 [N + 1245 0000
11017 217.090 HIER — 154 0000 iﬁ%
12 1304 268081 Lt + 1221 0013
13 1057  146.053 LHER - 1342 0.000
14 L1I0 132.090 L-BER - 1310 0.000
15 LI3 154069 LR - 1210 0.006
16 1125 104043 LY - 1544 0.000
17 1125 130.069 R - 1406 0.026
18 1134 114063 L-TE - 1290 0.000
19 1140 164.079 KHAR - 1298 0.000
20 1941 130.095 L3 - 1264 0.040
21 1955 88.048 LAER - 1488 0.046
2 1024 115011 HEHFR R - 1639 0.041
23 1030 87.016 FIRER - 1529 0.036
24 1166 329240 AR - 1530 0.000
25 1413 271235 FRHERR - 1613 0.000
26 1431 145058 a-fR =1 - 1489 0.004
27 1475 303240 TeE IIER - 1269 0.047
28 1567 305255 M-81L14- R — 1378 0.004
29 1715 301224 —HBIER - 1382 0000 fep
30 1763 299.266 TEARER - 1409 0000 M%
31 1847 327240 ZHZBONER - 1354 0.000
321863 227209 W R - 1731 0.000
331909 253224 KRR R - 1956 0.026
34 1927 311.303 AR - 1317 0.000
35 1963 241224 THER - 1495 0.000
36 2002 279.240 R - 1318 0.000
37 2122 267240 R-10-+-EEGR - 1221 0.000
38 1011 347.047 ER - 1245 0000 ity
39 2408 347.063 Lk 3 S - 1216 o002 MR
40 0867  61.032 K& + 1495 0017 i
41 1020 101032 BRI - 1231 0007




XA B 1T

2023, Vol.44, No.10 253

232 AFRTIRRRG TR ZE RACH AL T

| A6 A VI iR
a-T R
BEHARR R 0.5

I 2H 5
0d

10 194

144

X 21d

AR

LR e 00

T 33 VX 05

FKNATR

(-8, 11, 14— T = 1 — L0

T TRON I IR

M =
‘ L-RERAR
Al R
ﬁ'm 2y
-SER R IVIX
7 L-HAR
il g
T

FEREEHR X
FRIHATR
J-10-1-LhR IR
FERE R

JilNES
N-Lf-L- R AR
X
N-HJE-L-2L5R
N-CBE-L- 1R
sin

e
Lmam

g
PR AR

0d 7d 14d 21d

P4 i Rl py 2 A RO 5 AR e el sk sl
Fig.4  Cluster heatmap of differential metabolites in beef during the
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Fig.5 Pathway enrichment analysis of differential metabolite pathways
in beef during the dry-aging process
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