Ak 24 2023 ,49(2) :50-53

China Cattle Science s ®
REVPEU RO

XA HAFHRTER

¥ &, REF, MHRL A &,k B, Fa, KR
(1. R RO BERL B P T 810016 2. PHALAEMBHI A DA%  DRTT % 712100)

 EaFRREAIDWRRARKREZGZFRR, LAHRAARGERALAE
& EERAEEAY, R RARNE A DR NI R R M IAT 204, - FEAM
W5 AR TG ROFR T X TEHRTFE, TA A RAF WA R,
RGBS . AR T ZhRHH(FFHEF) X TRBAFA TG RTEE, A

A )G AT A R F BT AR A

KRR RS RMAF; HFAR; RmsT; ARER

MESHEE.S813.2 XHEAFRIZAL:A

B R AR B PO A 7 i A R R R A K
TFIRCR I S5 RIS TR AT F R AR
1) E B SRR BE A AT AR T KO 3 e, Xk
B EFR M EINEE, XN R EE P2 EH,
W R TS TR AR HBINA T X T
MENECE R & & RIS IRl (2019—2022
AF) )BT e A R R B B R IR Eh Y
TR R RS o is, By E K5 H o

AR 2H 7 ( Metabolomics ) J& 5 4t A= W) 5 1) %2
ZH WGER 43, T LA R W 21 AR A s AR 4k
XL N B4/ T8 TR 24T 52 B B0 A . Oliver
TE 1997 430 3 AF 5% W B R AR R4 5 PR Y 838
IR, 3 2 B R AR RN 35t 4% 2K ST 14 A O Bk 1 A
554 . Nicholson Z57F 1999 4F 15 Yk 42 H AT 2 1Y
M, 38 3 A i e R 2 AR el L ) 3l 5 PR B A 110
SHAI R i e D Bl A 0 AR Ak L K B
W K A2 2R F 5 T R B n ke &%

1 RSAZENSNTTIE

REREILAIR LA K A2 35 - o 1B P 5 A i A
2R AT B R P T IR T A B £
A0 HL K- R DL AR e 21 A1 1 3 AR

Wr#s B #7:2022-08-29 & [E HEA:2022-10-20
BEETR : W EERS Al Akt
KB £ (2021-NK-AS )

X E S :1001-9111(2023)02-0050-04

AT
1.1 izugdR

1% 2 9R ( nuclear magnetic resonance , NMR ) £
JFH v 137 v D AT SRR S8 ) RO G R Xk
PIEAT R L BREIR R R B R A IR
%, B IR R A D0 FA (B H o PR R A ATI R
REREIARAR R - TR 3 T (B T
(o35 PRI, NMR A28 85 0 i, R e
ZEUE T NMR (R RIgHER 2 7k 0 2 A S i o 7R
Hh 8 PRYBCRI LY HP Y B0 AT AR R, 2 B A R oL
FERAR I 2 BT i i i R b A T A4k, O HLBE
2 5 P Bh -5 3 i B 1) I e AR Ak, T AR IR AR
WFSE T-2 B 20 0 A FIRE 38 A 2k 2%, & B T-2
BRIIE T 28BS LSRR 22 1.
1.2 ®ig-FuEEA

- B I H AR B A ok B &35 19 5 43 B3 4
P, B B e R, AT I SSIE U5 5 1
G R E PR B AT E S BT , KRR BE 1Y
TR o A AR 0 00 S 2 AR 2 v
FRA Ry i DL DA S €815 - B 5 3K FH (gas: chromatog-
raphy-mass spectrometry , GC-MS ) Fl¥& AH £, 5 — 5 1%
B¢ A (liquid chromatography-mass spectrometry, LC-

Pl AR ML B AR A FR (CARS-37) 5 5 W48 BHE 130 (2021-2)-736) 5 7 164 T

TEEE N L8 (1982—) 55 W, RIS B, SR Sl st 4% 75 A BB 24 I
« BIRAERE  BKGR (1982—) I3, it BIH0R , [ b A i, B sh s (% 7 b 5 SO



8,55 R A O Tk e 51

552 %
MS) .
1.2.1 AAE#E-FEHZAK(GC-MS) GC-MS &EF

SRR RN B AT 03 1 M E B BT R, ik
LI K 58 38 A0 ¢ 19 B0 P8 2 ( national institute of stand-
ards and technology, NIST) , [K| 754 i 4 % %2 J7 I
KA BB AR T sh WAk oy i
FERNER NIRRT - 8 2, WIOT IR GC-MS 73]
YA LR 22 0 T AN IUR] B B A A= A 15
T RIHT , GC-MS o 7E Zh WA 4 27 14 1 FH
WG Z . STEINSHAMN 451 5h— i b 5 14 fic e
AR B HEAH G B B0 S0 b 8 SR ) SR A kAT T
TR, FEE WA= P GC-MS R,
XRG4 T Nk 2 R v 8 ARG 5% B A 0
1.2.2 #&ABE#E-FEHE A (LC-MS) LC-MS 1] )
R AHEE 7K (nM) 2| B2 BE 7K (pM) ¥ B A4, AH
BT NMR A] LUK ) 1) 55 22 (4 A5 4, (E 3 7R X
3 T AR A A Y, LC-MS AR
4 1oy AR T B4 B A 22 i 58 o2 o 2 b o,
i T HA S B AR 22 A Park 1L Y A BA B
5P AE AT LC-MS X4 2 FNL SR 3 rh 82 ARt
WkAs T RAl X R SCRE RIS I AL R
RO ARG RN R P B B 4E AR R . Sun
245 0 ) FRRE B O 2F Y T DR R RIS T 2R 1
7 AT B VAR R I AR IC Y, AR PRGN 2] 647 Fil
(vLiE7/B
1.3 EHEHK-Bk

T4 B, 3k ( capillary electrophoresis mass spec-
trometry , CE-MS) 22— DL & He B HL b 3l 7, #R
FERTE AN HE D BT B R 22 55, (24 70 70 B Y
SFEARN . B RS TS RCRE
) gAML AR Rozaihan Man-
sor A A [RI A1) Bt e ke B LR 26 (4 403 2 24
FLIFLZ IREEAT 20 M, A B 1) 95 4 1) 5L 22 IRE 25
SXRATAA B EER .

2 REAZFERFHYHHFRER

A b AT AT (R A P A 2~ B R X A
PINLIR R AU B0 BEAT Sh 25 0 Hr, T LU &k A
VR ML T R0 58 57 sl W) R B st A% (R R I, O 28
PRHIR Y Bl R B R R ERE Y R B R
FRa 8 F G 8) BB 2T T RERIPTE .
2.1 &

FA AT A P LA R B B H]
Kaw, AP ARARBESCH B P otk TR E T,
AR SO b B R . HRTE

B A2 B AR (B R IR T 142 FAR
YIEHA

Xue 2%} 374 S 10 k=38 R FLE H %
T B2 R 10 Sk 7= 3L S 7L AR SR MK 4 4 4 4
TR A AT AR S AL 2 AR AT, R R
FELE A S A B e (R R
MR FRIR NN 05 2 ) 0 R o) e B A48 2 vk g M 1 %)
o Xof e P AR R, 1 S0 4 s i i e AR R i
FELLIR o5 A4 4 i A 7= 4, Shahzad R[] 257
fifi F GC-MS Fits se 4l % = w4 BFAE 2847 1 4047
54 7= I BAE AR S HE , 0k 25 S AR DA 2L
22 TR O H G RHIFA B 5 2F 72 I ERE Y
R R AL BRI 7 BT JELES
2.2 ¥

WA e R ML R & 2 —, 7R3
FEL )t AR SOk 0 o 4 2 A EE B D s
f2% e E SR SR R R A 2R R 2
PIERR AT H B AR e A 06 b 5 4+ EEA/EH
R, T R g A 2 0 2, S TR I Al & e iy i 2
—4

Bovo 251 FE4% 12 3k B K 11 4% FIAL 3% 52 5 v
foft FEAE g ARG 2EL 2, XoF I S 0t 3 A T TR, % B
ARG R FR TRV IR AE A TR, o4 H R Hofh 22 3 45
R I 8AL & P F T8 . Welzenbach 25
97 Sk AL T8 x B2 22T SR K WURE S AT T AR
TERER (RS b, He R T 126 AR A 35 A4
T, & T A e A RORE A R AR, X
T AT B R 5 70 S D A 2 o b, 4 e S
T T 2 R K 22 A g 1 o i 2 4 O A e B 6 TR
AN H R FE R B, Chen 251 X GC-MS
1 LC-MS Jr ik B A, S M 2 e I I i o vl 119
I3, & B R AR L R A AT R,
R AR I L S T LR S IR AR, A H
Je A P D e v TR T AR L
2.3 ¥

FAERTREEZ LT, 0T AR AR
T IHELT N , NIAHE SCHA LA 1) T 22 A
oy,

Zhang %1y T 5T K BT B X 45 F
KT &AW RZ AT B KB K 4R 4, Al
FHARRE AR5 4L 2200 T B e, & BT 250
P W22 AR, B B A Rl
MW GEE T, BIREK A E A YRR T
MU T IR R KO, 25 A AR 2= e b, AR R A
FR TR AL R IR 1 7K P BRI 26 T, S i A R A
AR A8 1L B B 3 S ML, e & P B IR



52 2 LB

549 &

RIS & LR SZ 8, Wei Jia'™ 5% IG5 20 2 FiAt
WA ZE A W T T R R L 2 R k2
BLAY, K BEE B O SRR S B HLRR IR AR
BENR MR o RN, RS e 108 i 5 R
HEASEHICII A 174 RPAE R, Z0F T30 T KA
AR R R T s, N SRR S 2RO 5T
2.4 38

T VR Ay o 0 5 309 1 [ 3R, 30 1 SC AR R O
KT R A o e FE B L B BB AR Y,
TR 0% K SR E B S 2 — AR 2
WFFE e [ AN AR+ kA

Shi %5 fifi FH T A QIST2H 2 R i 3t 4 565 22 2 2 T
5, W 2GR K 255 AE RS X RS LU AR 9%, R R
1} 24 i 7K 25 AEAR DG AR A b AR N 22 7k
B 0T 25K S A IR RS IEI T R E S Bl o Go-
to 2517 fd Y GC-MS/MS 4347 T 138 Fh 85 ¥ f1 132
FREE AR, 2 B0 T IRDRF 2 B0 (R 2 ol AR T 3
R R 12 FhEE I, XS AR T DL ek AR
1 AR (AR (IE T3 H &R ) |, XS iRk 4 37
PR AL BERE

3 N 2

AR 2 H AR BRI, (HR R s b, BRE
YRR Z 75 , 7 IARA B B oA Al s it
i —&8 o, K05 . REVE K, H AN
Ao AHOWAE AT 1A Z A SRR E RO
R E P2 AU A HOR R IR B PARSE &,
Z 2R EEFZ IR sh P BHIT T 7, % 3 A O Ay
KA 4R TS o

SE Lk

(1] W, 25, 2500, % FE NNV R § A
HARLT]. mEERsE, 2020, 56(6) : 5.

[2] AR AARI AT R TEN R CH R T & RS B
(2019—2022 4F) Y@ AL J]. Hhde N RALAE gl R A A
i, 2019(8) . 4447.

[3] MIKE M. Big data, big picture; Metabolomics meets systems biol-
ogy[ J]. Science, 2017, 356(6338) : 646-648.

[4] STEPHEN G O. From gene to screen with yeast[ J]. Current O-
pinion in Genetics & Development, 1997, 7(3) : 405-409.

[5] NICHOLSON J K, LINDON J C, HOLMES E. Metabonomics
understanding the metabolic responses of living systems to patho-
physiological stimuli via multivariate statistical analysis of biologi-
cal NMR spectroscopic data[ J]. Xenobiotica; the Fate of Foreign
Compounds in Biological Systems, 1999, 29(11) . 1181-1189.

[6] CLARA I, SIMO C, BARUPAL D K, et al. A new metabolomic

workflow for early detection of Alzheimers disease[ J]. Journal of

[8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Chromatography A, 2013, 1302 65-71.

ZEYAD A A, SABAHH A, LUKE T T, et al. Bioequivalence as-
sessment of two formulations of ibuprofen| J].
velopment and Therapy, 2011, 5. 427433.
WANG X, LI K, ERWIN A, et al. Capillary electrophoresis-mass

Drug Design, De-

spectrometry in metabolomics: the potential for driving drug dis-
covery and development[ J]. Current Drug Metabolism, 2013, 14

(7). 807-813.

FARAG M A, LUDGER A W. Metabolome classification of com-
mercial Hypericum perforatum (St. Johns Wort) preparations via
UPLC-qTOF-MS and chemometrics[ J]. Planta Medica, 2012, 78

(5): 488-496.

WANG B, CHEN D, CHEN Y, et al. Metabonomic profiles dis-

criminate hepatocellular carcinoma from liver cirthosis by ultra-

performance liquid chromatography-mass spectrometry[ J]. Jour-

nal of Proteome Research, 2012, 11(2) . 1217-1227.

ZHENG H, RAHR C, KASTRUP D, et al. Time-saving design

of experiment protocol for optimization of LC-MS data processing

in metabolomic approaches[ J]. Analytical Chemistry, 2013, 85

(15) . 7109-7116.
BRI HTF GC/MS FI LC/MS A (9 FF55 18 8 4124 F 5%
[D]. BUM . WK%, 2008.
TIF, TR, AR, 5 BT R IR AR 1
fRB/ B0 T]. @3, 2020, 38(9) : 1013-1021.
VERE, M7 A% RO R LT]. ik, 2003(4) ;
316-320.

FHF. BN A Pk BRI T BOR B HAE A 2 2= 05 i
ML AYEoARE R, 2010(8) : 57-63.

B, Big - b, B, 5 R ER SR
Wt [J]. hEFEBERE, 2021, 57(12) ; 4246.

MARKLEY J, RAFAEL B, EDISON A, et al. The future of
NMR-based metabolomics[ J]. Current Opinion in Biotechnolo-
gy, 2017, 43 . 3440.

EMWASA M. The strengths and weaknesses of NMR spectrosco-
py and mass spectrometry with particular focus on metabolomics
research[ J]. Methods in Molecular Biology, 2015, 1277 161-

193.

ALI G, CHI G, TANVIR S, et al. Livestock metabolomics and
the livestock metabolome: A systematic review[ J ]. PloS One,
2017, 12(5) : e0177675.

& R Y S E A DO = i AW A DR AW RESE Tl

[D]. ki #ZRIGERY:, 2011.

THRIF, e, T E 2. JEF NMR BRI 0y ik r e 0

R T2 R ZMENE [ Cl//h EY B ik a Lol
Zoie Ul 2 B PO A AR AR 2R SCdE. 2014 101-
102.

JEH, W, B, & AR AR SRS
SPR R UEREL) ], BRAEERIR, 2022, 28(3) : 579-583.

TRIEAE, BRas, AHLE, S WS BOR 1 v 5 K
[J]. JTH4ET, 2020, 48(6) : 4749.

JENKINS H, NIGEL H, MANFRED B, et al. A proposed
framework for the description of plant metabolomics experiments
and their results [ J ]. Nature Biotechnology, 2004, 22 (12).
1601-1606.

ROEIJMANSH J, DE H G, TAN C S, et al. Molecular taxonomy



2 1] % 8,55 ORI s i ST 53

and GC/MS of metabolites of Scytalidium hyalinum and Nattrassia [37] SHAHZAD K, VINCENZO L, LIANG Y, et al. Hepatic metabo-
mangiferae ( Hendersonula toruloidea) [J]. J. Med. Vet. My- lomics and transcriptomics to study susceptibility to ketosis in re-
col. , 1997, 35(3) : 181-188. sponse to prepartal nutritional management[J]. Journal of Ani-

[26] STEINSHAMN H, INGLINGSTAD R A, EKEBERG D, et al. mal Science and Biotechnology, 2019, 10; 96.

Effect of forage type and season on Norwegian dairy goat milk pro- [38] JEAE. FET DNA AT [ KA i Bl 38 4% 25 70 Tk R 8
duction and quality[ J]. Small Ruminant Research, 2014, 122 AR D], BV #% . FHALRMRHE K2, 2021.
(1/3) : 18-30. [39] BOVO S, MAZZONI G, GALIMBERTI G, et al. Metabolomics

[27] XL, B, X1l GC/MS 4y 4k IRy g R R (1], evidences plasma and serum biomarkers differentiating two heavy
Zi oyt Ze i, 2012, 32(2) . 285-288. pig breeds[ J]. Animal, 2016, 10(10) . 1741-1748.

[28] &R, XOE, JFEIE. LT AR 5% 53 5e AR AL [40] MUKHTAR A, PADWAL V, CHOUDHARI ], et al. Estradiol
WA PR R (T ], Al 24 i, 2020, 39 affects androgen-binding protein expression and fertilizing ability
(1):10-18. of spermatozoa in adult male rats[ J]. Molecular and Cellular En-

[29] PARK Y W, JUAREZ M, RAMOS M, et al. Physico-chemical docrinology, 2006, 253(1/2) . 1-13.
characteristics of goat and sheep milk[ J]. Small Ruminant Re- [41] CHEN E, LU J, CHEN D, et al. Dynamic changes of plasma
search, 2007, 68(68) . 88-113. metabolites in pigs with GalN-induced acute liver failure using

[30] SUNHZ, WANG D M, WANG B, et al. Metabolomics of four GC-MS and UPLC-MS[J]. Biomedicine & Pharmacotherapy,
biofluids from dairy cows: potential biomarkers for milk produc- 2017, 93 480-489.
tion and quality[ J]. Journal of Proteome Research, 2015, 14 [42]  ®UKIK, ZEdde. A E 48 EE IR | gEAb s AL 2R 5T 3
(2): 1287-1298. BT, i#fL, 2017, 39(11) : 958-973.

[31]  bkybimn, VE®EL, BREA, 55, BT RS AR 0 F 2 LR /i [43] ZHANG T, SUN P, GENG Q, et al. Distupted spermatogenesis
DI hITE BE R 22 R aF s gE e [ ], 2h2F ¢4k, 2019, 54 in a metabolic syndrome model ; the role of vitamin A metabolism
(11): 1958-1964. in the gut-testis axis[J]. Gut, 2022, 71(1) . 78-87.

[32] ROZAIHAN M, MULEEN W, ALBALAT A, et al. A peptido- [44] JIA W, LIU Y, SHI L. Integrated metabolomics and lipidomics
mic approach to biomarker discovery for bovine mastitis [ J]. profiling reveals beneficial changes in sensory quality of brown
Journal of Proteomics, 2013, 85 89-98. fermented goat milk[ J]. Food Chemistry, 2021, 364 130378.

[33] &% AR REFMmIPIN ] PEE (451  BiMEIe. PR 20 2 i e 48 7 X8 O A% Zo AR PR R agE Ak i R A8
& Ay, 2021, 17(10) ; 30-31. [D]. B#f: il K%, 2018.

[34] XIg, £, 20, A A=A b sh W) b Bt 5 6 [46] SHI S, SHEN Y, ZHANG S, et al. Combinatory evaluation of
[J]. hEBEMZE, 2018, 54(6) ; 1-5. transcriptome and metabolome profiles of low temperature-induced

[35] FHUB. =FE 7 ANHOTE AR SR A B L 2R S R resistant ascites syndrome in broiler chickens[ J]. Scientific Re-
WIFEID]. BV % PHALRMEBHER:, 2021. ports, 2017, 7(1) : 2389.

[36] XUEMY, SUN H, WU X, et al. Multi-omics reveals that the [47] TATSUHIKO G, MORI H, SHIOTA S, et al. Metabolomics ap-
rumen microbiome and its metabolome together with the host proach reveals the effects of breed and feed on the composition of
metabolome contribute to individualized dairy cow performance chicken eggs[ J]. Metabolites, 2019, 9(10) ; 224.

[J]. Microbiome, 2020, 8(1): 64.

Progress on Metabolomics of Domestic Animals
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Abstract: Since the ancient times, domestic animals are the important economic source of Chinese farmers
and herdsmen, but also the important creatures to meet the needs of peoples nutrition and various aspects of life.
Metabolomics is an important technical method for quantitative analysis of all metabolites in the body of a living or-
ganism, and to find the relative relationship between metabolites and physiological and pathological changes. It may
provide help for scientific breeding and disease treatment of domestic animals. In this paper, the latest progress of
metabolomics research in domestic animals (cattle, sheep, pigs, chickens, and so on. ) is reviewed, which will
provide reference for future researchers to study metabolomics.
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