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Table 1 Gradient elution program employed for the
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Table 2 Details of marker peptides determined by TOF-MRM in meat species determination

£ R MBI 7 m/z( LS ) i by B R A B HEHER Unipror 325 S
yh 645, 367 849 °
yB 853,463 8757 (1327, 1337) Myosin-T (09RE39
ST6.31T 62807 ) y7 782.426 761 * me B Myosin heavy chain 6 g i
pepl  NALAHALOSAR : ko : [1329,1339] “’ o I““" I'”_"' 2 FI N260 f;
gt 3 L4 4 ERYY 0 s %
IBL 4T S511(° ) ¥3 574,330 736 [1 664, 1 675] yosn heavy chain FIMU39
v9 483777 608 T
YA TIT e
8 833,405 023 ° 5 l
14 R a clg-ennlase
554 ey 54309 331 219,23 12
pepd AATAQAGYTDE 54, T W08 ] ! y6H3L. 200 : 5, 1] ) Mynsin-binding protein C, A e
IT.192622¢77) ¢S ERA2T2 218 [L037, 1 048] it PI6419
asl- .\'l'll'
y3 363 187 974 7
03 542 A2 yB 945, 525 138 °
pepd  FISLLDELQK . i w6 745,409 (46 * [252, 261] Apolipopratein A-l U5Ys24 BBy
402.564056(7 ") ’
v5 632,324 982°
. vh 488,283 262
LADNLDTL- 672.361 898(°") 2 - ; g
" N 264, 277 Apalipospredein A- JSYS24 B
e GAAAAK 4857702 v 817,441 408 [264, 27 polipopratein A-] U5YS L
¥8 T02. 414 465 *
5 v& 961 483 667 ©
AT STA.306 06(°") : i )
pepS  ALEDOLSELK ¥7 832,441 0747 [1254, 1263 Mynsin-1 QOREAD +i

382,530 7au (7" :
v 476,271 489

260 | 2021 Vol 47 No. 18 (Tatal 438}




o 31 5 e 1)

2
@ 5 B m/=2{ HLE ) i F B S LT WAL HEHER Uniprot B35 HHE
§7 TRS, 440 346 7
515279 31407 393,223 811 °* . :
peph YTPVEAIEK 2 144 L 4 . [ 241, 249] Complement eomponent G, IMHNZ L]
350, 52) 96R(C ) yh bRE, 3BT 582 °
v 559,319 168 *
. y7 B53. 456 hd "
334,297 B41(°7) ' ; s .
pep?  TLAFLFAER 2 Lo e Tsna0881 ¢ (619, 617] Myosin4 QaTVE? e
356,534 320(° ")
¥S 635, 351 137 7
s6a.801 grp(ey (O S-MTIA [1939, 19497  Myssin-l QUTVA]
3, Z 295 Mynsin-
wph SALARNAVOSS - 7 T £ i % 3 <]
iy 2SR 116,208 g3y 1 e 406026 [1937, 1947]  Mynsind (9TVA2 e

§7 392,706 651 **

1.3.5 AR B (matrix effect, ME ) # £

G ) VR B LA PR AL RE A 9 0, D 8 P (0. 3
mol/L KCI.0.3 mol/L KH,PO, .pH 6.5) 2, &.0: /5
I bW HLB A0k, WS i T 0,22 pm %
Lk B, 1 b & & i . U 1L S 89 i R
1.6 mL, A 0.4 mL B9IR 5B oE G T /6 2 44 R
HHFE 2,88 ~ 1 250 pg/L,iEA UPLC-QTOF MS il
SE i i A B TIPS I AN R AR R £R . ME DL LT T
e of (2R A 3R 5 R il R B R A H
FEAE > 1, 330 BE RS 8 R0 5 e B < 1 W Oy 5 B 41
HlA N, ME %75 ME i3 (1) s

_ARERGROANE
ME/% = S e X100 (1)

1.4 #iE4bE

A FH Waters 2% 6] i) MassLynx 4. 1 $C0F, 8 o 42
L MS/MS R 5 5 1 vh 4% 3l 08 BE 81 B8 e 18 F (9 IR
T e, RN A R A A T A e (R S
o M B B T RE R, O O O o B T L
TOF-MRM 7 t 42 5 ¥ 3 ] ApexTrack ) #47 Jiik,
I8 YR A 2 B0 Ty 258 A 6 B A AR B T
HOEE RS TR SR BE AT A AT L LR AR
W+ bR (R 25 o, R H SPSS 17.0 #Efr48 it 4
Hr LA P <0.05 44656 i,

2 EXSaH

2.1 FiSSHM®RE

A1 BVHLA B K (9 B3 1.0 mL, 2R 500A 3% 20
AROF 0. 1% PEE) EHFHFMREIEE RN 0.1 mg/L #9
A HE O L, 2 R T A ERE 3R (R4
RIS T I B REEF BEAT MS/MS F140 15 B 4 K hy
BE T MR TERNEMNE, E 1 R, BE
HEHE HEFL R R Rl A TR el T % 0 s A L )
TR HEAL AL R AR R e A R B i
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Fig. 1 Fragment ion formation in marker peptides and optimization of collision energy in MS/MS acquisition modes
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Table 4 Optimized elution procedure of 8 marker

peptides by liquid chromatography separation
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Fig. 2 Optimization of gradient elution procedure in

ligquid chromatography
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Table 6 Recoveries and RSD of marker peptides

spiked in meat samples
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Determination of peptide markers of meat species by ultra-high pressure
liquid chromatography coupled with high resolution mass spectrometry

WANG Zhonghe , LI Xiaoting, HU Wenmei, WANG Jun~

{ College of Food Engineering and Biotechnology, Chaozhou 521041, China )

ABSTRACT  Eight marker peptides in meat were identified and quantitatively determined by olira-high pressure liquid chromatography
f"lruilll.!lJ with E[LIH({FLIPIBI[! lilm‘-ul'—niglll mass H|u'1'l1'0|rlci|‘}'_H:ul the effects of 1:|‘5rr3[rm|ug|;;lp||i(' 5['[1“1'251'""1 conditions and mass Hp[.'.l.:lnum-lrg.
parameters on the determination of marker peptides in meat were investigated, The samples were separated by a G, column, and gradient
elution was performed with 0. 1% formic acid in water and acetonitrile ( containing 0. 1% formic acid} as mobile phase. Then, the elec-
trospray positive jon mode (ESIT ) was used 1o deteel the marker peptides . and quantitative analysis and data collection were performed
by pzeudo-multiple reaction monitoring by time-of-flight mass spectrometry { TOF-MREM ). Hesulis showed that the parent ions of the targe-
ted marker peptides had a 27 or 37 charge, which showed high signal intensity and good stability. And the fragment ions of each marker
|I!‘Flli[|l! i the mass speclomelry was |:|1:i||.|3-‘ v ion. Moreover, the frugm['.lll tons with 37 l'Jlm'glf W m'l:umpmlii-d Jj:\.' the Tormation of 27
charges. The TOF-MRM acquizition mode and target enhancement increased the detection sensitivity of target ions. Under the optimized
conditions, the separation of 8 marker peptides was good and the masz signals were strong, There was a good linear relationship between
the concentration of 8 marker peptides standards and detection response, and the correlation coefficients were greater than 0. 98, The limit
of detection ( LOD) for analysts was in the range of 0,19 - 1,50 pg/L, and the optimized TOF-MREM method was successiully applied to
the analysis of marker peptides in meat samples due to the high accuracy, precision and repeatability. The application of marker peptides
on 7 elass beel meathall |1rIHIl,ll!|!-i showed that live marker lll'lllilli‘H could be detected |'|1l.:||.|di||g 2 bewf, | |mrk amd 2 chicken meat, which
indicated that cheaper chicken or pork was spiked in beel meathall samples. The abundance of marker peptides had no correlation with the
price. However, no duck-specific marker peptides were found. The established species-specific peptide detection method provided power-
ful technical support Tor the identification of protein species origin.

Key words  meat species; marker peptides; high resolution mass spectrometry; pseado-multiple reaction monitoring; authentication
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