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Application of non-labeled protein quantification method in the identification
of adulterated meat

JIN Shao-Ming, NING Xiao, CAO Jin", DING Hong

(Institute for Food Control, National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To establish a non-labeled protein quantitative method for identification of adulteration in
beef or mutton. Methods Quadrupole tandem time-of-flight high-resolution mass spectrometry was used to analyze
the enzymatic hydrolyzed samples of various meat proteins and find the specific peptides of each meat. Quantitative
results of the specific peptides were determined by quadrupole tandem mass spectrometry to identify whether the
meat was present. Results In the samples of beef, mutton, pork, chicken and duck, 5-7 specific peptides were found
for each kind of meat. Three peptides were selected from each kind of meat for quantitative analysis, which could be
very good to identify the beef and mutton adulterated with other meat. Conclusion The method is simple, reliable
and sensitive, which can be used for the identification of beef or mutton adulterated with other meat.

KEY WORDS: non-labeled protein quantification method; peptides; quadrupole tandem time-of-flight mass

spectrometry; triple quadrupole tandem mass spectrometry; meat adulteration
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PRSI ) TEFEBG 5 958 W ¥t (enzyme linked immunosorbent
assay, ELISA) fll 2 T # R ¥ 14 19 & & B 4 =X 2 1
(polymerase chain reaction, PCR)Z54 R4S ELISA 454K
B X EL 2 K PR R S PUR EA TRI, TEIE T SR R AP
I RIZEHEA TR PCR HERSZHE 4 DNA BRI, 7E6 A5
BRI R AR S R AR KRR, i H AL S 32 BB R IR T
i, TESLBRA A FR T 4 2 A5 BB P 25 R

AHIE 5T I 2R 1 A 2 i F T B B, 18 A AEAR IR
HEEROR, AR 0 AR R TS, ST
Gy PR SR AR, R T B A A RN R A 26
VeI TS s R TR 2 L NI E S G T N G = RV A 2
J2 % Wl (multiple reaction monitoring, MRM)ZE & Jii i J5
AT A S, AHOC R AR S

2 MH5EREE

2.1 #HE5IRG

SR FR. FR TR BR, T

JBREE 1 8 (I 2 2% )(>10000 BAEE units/mg protein, 3%
[E Sigma-aldrich 2% #]); SMART Digest i & i (3 [
Thermo Fisher 2vFl); W, ZBE(EIS4, 15E Meker 2
Al); AR IR (b, S5 Promega A F]); =R .
JRE . MW (D, 3£E Sigma A,

22 UES5ERE

1290-6460 = A4 HAR €01 £ 10 0 A AT 5 15 B X,
fid 45 Hi, 15 2% (electrospray ionization, ESI) & ¥ i (3£
Agilent 2AF]); 1290-6540 =1 &0 €3 DUAR AT H8 B R AT
O[] B R4S, FCA LB 55 B IO A 7E &R = A E T g
(ZEH Agilent 22 #]); 1HIRIESML(TEE Eppendof 24 ).
2.3 EWHE
231 Eamfy ik

PRI 7RI 2 g SR AL, AR
W 5 mL(0.05 mol/L Tris-HC1, 7 mol/L JRZ . 2 mol/L ##ilik .
pH 8.0), VK/KIEIIE 1 min, FHH 5 mL $EBOR ik Ik 2
J&4&3F, 12000 r/min 0> 20 min,

W JE e Ak WZHL 100 uL FIEW, A 10 uL =
BRI (S0 mmol/L), 56 °CHRT KN 1 ho & % ik,
A 20 pL B9 2 Tk RS W5 (100 mmol/L), M &b Sz i
30 min, FFIIA 15 pL A R BHBERS (50 mmol/L),
AL JZ N 15 min,

FiE i K% fiA 750 uL 25 mmol/L pH 8.0 () Tris-HCI,
LA, A 20 pg AR IR, 18715 pH 2 8.0, 37 °CI N

Bk S EERE, A 0.4% =R 1N,
FEMA 1 mL AKIEBHERS FE IR 2 . 50% 057K
0.1% = LRI /IME, LR, BRI 0.1% =5 L 1R,
0.5% RIS ¥, S5 1 mL 60%2 N + 0.5% L BRVENE, i
0.22 um JEMHE, HEE T .
232 EHoPHRREN

{034 Agilent Poroshell(2.1 mmx100 mm, 5 pm); i
FiAH: AT 0.1%HBRIKE, B A 0.1%HIRE Z I
R, BREEVENL: 0~1 min, 70%A, 1~13 min, 70%A~ 50%A,
13~27 min, 50%A~10%A, 27~29 min, 10%A, 29~ 29.1 min,
10%A~70%A, 29~32 min, 70%A, V- 3 min; ¥ %
0.3 mL/min; #FFER: 2 uL; #EiR: 30 °C,

JRRE S At B ESTIR, IEB T RAER, TS
IREE, 300 °C; TR, 6 L/min, ZALSE ST 30 psi, H
AR, 350 °C; ¥ WE 11 L/min; BAWE IR, 3500 V;
FAERIZL Auto MS/MS; HHYEHE: 50~1700 m/z; RAEH
J#: 10 Hz; 1754520 profile,

233 HESH T E

W RAEAT B A A KA REAT A0 B, R &
ZNMES, XSRS AWML, LR A SRR
FIBEE T FAHE, X ~F 2 Agilent MFE %4, %
A FRIEZ G, X N T 3RS AN 2 4 A R A,
WA MHEANMNESR, XTI FEMH Agilent MPP
W, EAPrd B ba 2 SHE ], T T
NS, 225 B AR LG, e 5 B H I A o — P 55
23.4 BBEWMMARG &M

WA (TS 19 5514 5 = A3 WV BT 9 25 A4 — 3. MRM 4%
K B T = HEEE AT 2 S5 A5 3 B AR R 2 R
SR DX S JHR BT 1) - Hh R s i 7 B A R Y 2 SRR R
#HST MRM B X}, A0 RS 3 45

3 HBR50H

3.1 $FRBRE

MR o BRI R AL s, H Agilent MFE #0142
B A TARAE, RIS A Agilent MPP #4474, H
HHREEAR S SRR S X RO R B, LR 30 2%,
X SR BEH A uniprot B8 FEAG R, UL H X0 A KB
B, WRAESK, FRASK MAFTHR, FRAE6K,
WA 7 4. W& 1R,
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Table 1 Specific peptides for each kind of meat
$E 08 1A FH pETo| LN
PLGPGLKPPEER YLEFISDAK EDQLSELK VAEQLDATER TLAFLFASGGTK
AGIAQVSVDK VVETMQTR ASNVETISK DQGTFVEGLR EASTVFLNMFGEK
AVFEELSLK IYVDLQVK PTGDSEASGGTK GADPEDGAFK HPSDQAAMSK
FAGGNLDVLK FLSSVSK VVETMLDAEIR TVSVGALAK GQNVVYAK
SDTESILASLK HGTGILK SALAHAVQSSR TLALLFATYGGGK ALLSELK
TPLAQSHATK VEADIALIR GVTGEAEAGGTK
PEVLLGILPGAGGTQR GLSDGEVWGK
*2 RELFTETAMN MRM 5F3F
Table 2 MRM ion pairs for meat identification
e Jik B BB (miz) TET 1(m/z) FEF 2(mlz) {4 B Bt 1] /min
AVFEELSLK 5183 4482 572.4 2.123
A FAGGNLDVLK 5173 741.4 676.3 6.507
TPLAQSHATK 5273 384.2 400.2 6.971
IYVDLQVK 489.2 863.4 601.3 2.552
8 1A FLSSVSK 384.2 506.2 551.3 4.537
HGTGILK 363.2 370.2 4293 5.877
HGHRTSASTGDDK 684.4 2752 4293 3.072
FH PTGDSEASGGTK 553.8 648.3 361.2 5.389
VVETMLDAEIR 638.3 4162 715.4 3.933
DQGTFVEGLR 561.3 5723 719.4 7.075
X5 Py GADPEDGAFK 503.7 358.1 665.3 7.885
GQTVSVGALAK 515.8 401.3 646.3 8.994
TLAFLFASGGTK 606.8 666.3 868.4 1.138
4 EASTVFLNMFGEK 736.9 610.3 332.2 5.539
HPSDQAAMSK 536.2 4542 506.3 5.903
33 EMEEIEEtHT FERH BRI TR A RCE AT .
1 02 2 5 e VRORH 35 1 2% A — RS2 M e L 481 x102
KR A AR, Bt hcictiny, 1| PR
BT 0K RO RGN, HABIAIERE, k ° M_MW
BB AT IRE i B Th SRS 1 =03 2 — I ) B, DRI IR 1 ) <10° | gyt kAL 180%
BRI S AR FR KA FLB, IR 90% %L EN T 80%, 43 B 1 1 T
MARHOCHIEGE, OIE) 0%, srmacrtEs O il
T AT, FrLAE TR 70% L B0 AAEYE S R iR T B A - 3 x10?
FIOR I B PO ST 1 . O | ko
34 SERRRERH ol IS O T T el
ia P 7 ok AR T, 327 37 R EIG O 0 SE 1 9 dtt ik 2 4 6 8 10121416 18 20 22 24 26 28
FRAR MR R 13 SRR A A R S HEA TG, 4% KA Il /min
TEMSETT MG 1 AEUCE PIRE AL, R 35S Py B4 BI1 3 Bl b AR G O 30 A v 5 o
PR RER, iEEIE 2 B, UEEHA i R A4 P Bk Fig. 1 Results of elution of 3 kinds of initial water-phase mobile phases
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Fig. 2 Extraction chromatogram of specific peptides of duck meat identified in mutton
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