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Differential Lipid Metabolite Profiles during Storage of Tan Sheep Meat Determined by Gas Chromatography-Mass
Spectrometry and Liquid Chromatography-Mass Spectrometry

YUAN Yudong, YOU Ligin, LUO Ruiming*, JU Ning, ZHAO Xiaoce
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: The differential lipid metabolites of chilled Ningxia Tan sheep meat stored 0, 4, 8 and 12 d were determined by
gas chromatography-mass spectrometry (GC-MS) and liquid chromatography-mass spectrometry (LC-MS) based on the
OmicsBean cloud platform, aiming to find out the precursors and intermediates of flavor substances. It was demonstrated
that the number of differential metabolites generally showed a downward trend during the 12 d of storage. The number of
free amino acids increased at the beginning of storage, and then decreased with prolonged storage duration. The contents of
hypoxanthine, alanine and threonine increased significantly on day 8, indicating that the flavor precursors related to umami
and bitterness were produced during storage. The contents of the flavor precursors derived from lipids such as oleic acid,
palmitic acid and stearic acid decreased significantly, indicating that fatty acid metabolism was active during this period.
Therefore, studying the postmortem changes in lipid metabolism could provide a theoretical guidance for improvement of
the chilled Tan sheep meat production technology.
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Fig.2  Score plots of PCA model obtained for differential metabolites
of Tan sheep meat lipids stored for 0 versus 4 days, 4 versus 8 days, and

8 versus 12 days

N FHPCATE 73 IR ¥ 5 4 =F g 107 25800 dZH A4 d2H
4 d41A018 d41. 8 dZHAN12 dALRIACEIPIEAT GC-M Sl %
. PCALS o B2 R .

N1 ERH R ELFHIX 5y, XCR FPLS-DAEN
AVAFI M. EPLS-DAH, —BAZEALEEH (variable
important in projection, VIP) KFI1FIZmIIN AL E R
e, R N3,

. e 04l
4
ok "4 a4l
R
= r : - }'
Ho0 +
N ° L]
® —s| * j
—10t+ °
—15 1 1 1 1 1 1 1 1
=25 =20 -5 =10 =5 0 5 10 15 20
ERES: iy
b o 4d4l
" 8 d4

EVENL )
o wn o
T T
[ ]
.“ .
L]
-
Hj

—5bk
—10F
—15 1 1 1 1 1 1 1 1
=25 -0 <15 =10 =5 0 5 10 15 20
EAEN %y
. e 8atil
ok " 1244
E . '
~ "y .
® —s| .
_10_ L]
— I I I

EAEN% )
B3 e RS RS PLS-DAR 5
Fig.3  Score plots of PLS-DA model obtained for differential

metabolites of Tan sheep meat sotred for 0 versus 4 days, 4 versus 8 days,

and 8 versus 12 days

I3 W] AL, ME2F T 0 IE3K0 A2 A4 4. 4 dZH N8 d
4. 8 A2 dH AKX S HEHNEIN—EK
B A, X R T MEEAR R4 dZH . 8 d4H Ak 12 d4H A
PWIAFAE TR 22 57 o i AEAY (1 0] P AR B R =0.512, feiAY
AT E 07=0.092 2., 3 B Z AR A AR 47 Hb AR R T
HFEARZ 2. RN Z R HES S50 8 — Pk
B S B I A RE,  PAS SR By IO AS [RHEZUNGUT I Xof [ AN
[ 3 Bt ML QL A/ g A 6 ABS 700 e 4 A P S b o i 17
FE R 4 BT R

T
ue

1.0 l"”'"i ,,,,,,,

0.5
=Q oo
—0.5

—1.0

—1.5 L 1 L
—02 00 02 04 06 08 10

PS4

T
—
[ ] l-‘—ﬁ

T
[ ]
<

1.0

05
ERSTNT)

—05k I R
-1.0 4

—1.5 1 1 |
—02 00 02 04 06 08 10

LB

T
—

- -l\—_"
-

o{ I S R I
0.5

~05 - I

R?
QZ

_10_

[
—15} |
720 1 1 1
—02 00 02 04 06 08 10
MR FRE

P4 e M SR A [ L 30 ¥ w4 A P

Fig. 4  Permutation test of Tan sheep meat lipids stored for 0 versus

4 days, 4 versus 8 days, and 8 versus 12 days
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Table2 Changesin average expression levels of main differential
metabolites in chilled Tan sheep meat lipids during 12-day storage
determined by GC-MS
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Table3 Changes in average expression levels of main differential
metabolites of chilled Tan sheep meat lipids during 12-day storage
determined by LC-MS
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