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ABSTRACT: With the development of globalization, the scope of food supply chain is more extensive, and food
adulteration and other fraud problems are increasingly serious, which affects the global economic market, food
quality and safety supervision and consumer health, food adulteration phenomenon has been widely concerned by the
community. Food detection technology is complex. With the completion of human genome sequencing, people have
turned the research direction of detection to proteomics. The advanced and applicability of this detection method has
been widely used in food quality and safety. As a common technique of proteomics, mass spectrometry can be used to

identify, detect and quantitatively study proteins and peptides by using its advantage of high throughput analysis. It
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can be used to develop simple and rapid methods for the analysis of complex or highly processed foods, and

quantitative detection of trace analytes with high degree of separation. This paper mainly introduced the application

of proteomics method in food adulteration, and expounded the application of high resolution mass spectrometry

technology in the detection and identification of food fraud in dairy products, meat, seafood and wine, so as to

provide an effective reference for the treatment of such food safety problems.
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B, BEE SR A R, &5 e AR 15 g
Iz, EREWESRNAETTY . iR S e R
FEAE S AR R, YR, DEB Rz H & &
518 (economically motivated adulteration, EMA)% i & J&
L —ANE A B Ta N ky TREXT EMA TS | £ 4
A XU, & I ER T I SR BBURH VL A 6 it 5% [ 2 ML 2% B 2
(the United Stated Pharmacopeial Convention,USA)& . |
VR, FER (M) MENE LT
BEARME T AR R S R R i A A
Wy, ERT A TR MRS R MECE, drlLIXf EMA
R ST P TS, 4B TH 28BS o W T AR YR
RN U5 & S AT S AR R E, TR L7 2w 5 0 45 50 5
Pio BATE W2 8 MM bR IC ), v A — 2 B E)
Xt R A R R PP R S AT R L
(mass spectrometry, MS)H: A &3k F 450 57 1) & IR 7
G E, R AR KA, T HLEE B SRR
IXFEGH 2y T4 . orBr s . — KT ArHr 2R, T HE
AR SEIL B Bk FOAR Ak, T HL R 2 B S R0 R U A
ghty, BEMS I AT A R R, H TR R AL B
N E B AR AR R SR, SR RA BE &
/R SR

ASCHEA B 1 T 2H 22 R AR L FLL L AR
A B R 25 00 i A ker Iy vk, % B 1 TR I ) B
JRHAT BEE TR, FExd s oR & ik TR E, LI
JE BTSRRI S

2 &

21 EHRAZF

A 5 4H “# (proteomics) LA 2 (1 40 MW SR/ &%, &
— I TREAL . S . REMEH TR R A & R
TR INEENHT SR, B XE AR EE . &
M. BEARVER . EADLJE RIS, XL e LU T
R TEPPAG AR LR o AT R S B IR

W AN IE], 8] 554 5] 2o e
2. EMEATAY . SWE DA MYReE A

SR B ST AR RIS A L SR TN U T P R A v K
(two-dimentional polyacrylamide gelelectrophoresis,
2D-PAGE), i R(mass spectrometry, MS)., BELEEIN I

A8 Z 4 (yeast two-hybrid system, Y2H) K& & [ ith A &
(protein chip)¥l), ik ZhE, KA, ACENFRET
JRIE R A A R O
22 MIREIE

M4 2 1 B 4 #  5K, FT L4 A bottom-up  FlI
top-down 2 Fili . bottom-up 77738 o] LAt — 432, AR¥ETE
il A 22 7 (B 1 B KO ) R AR A 22 S (BB KT il A 7
STE XA . B AT ATIE T 40, BT A R
FAEHL S R T RN, ORI 2R B f Ik A s, Bl
J& BFREE T AT DA EERE V) o3 SR AL B o JE AR
shotgun £ I B2 %%, 25 11 WO Bfif Ok B, JEH2 38 1 WA
(liquid chromatography, LC)-Fi i AT 4347 o 43 25 B
R — g AN B, FTLCRAZYE LC, 8% )
AH 1% 5 EL A R P 2 A 40 T RE At i A i R .
top-down | 2K SE R TR (1 7E MS P B2 UK B P4 T
AT
23 B

T e AR AE B 0 A A T S R A A R
YRR, Ui 4B 0 SR PR AL 2 BT A, & A O iRl
FEE TR . FUE s AR g . TS AR R R T
O TR a e W AW e e S - SV R L
(electrospray ionization, ESI)Fl 3t i 4H Bl i 6 £ W m, 5
( matrix-assisted laser desorption ionization, MALDI)& F 4,
J5 i 43 BT 2% A 45 U AT (quadrupole, Q) -Bif (ion trap,
IT), &f7H A (time-of-flight, TOF)FIM{# HLIM- A5 4 B - [m] g
(fourier-transform ion-cyclotron , FTICR), A&l #5450 434
) BT L B I AR RS I o MS/MS it A i B AT
Q-TOF, QQQ, TOF-TOF 1 Q-IT, itk /r#Hrasny 4 &1k
FA AT LIRS 2 R MS™ . T TR R, Bids
ZFh, B 59 175 S f# 2 (collision induced dissociation,
CID). 7= REMli¥ f#% 2 (high energy collision dissociation, HCD)
I T55 74/ 2 (electron-transfer dissociation, ETD), F 2
SRR T X AR B R AL 2E T CID A1 HCD i 1 43
B2, 4 M iE A AR N 43 8 0 SR FHGX 2 A
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BEROR YT, Z5RERN, X T BRI E DA, P
&, {H CID SR BUEARX B, 1 HCD XA B 4]
T B 5 o AR EERTRE S R A BB 2 AR B TR,
B PE R 4 (data-dependent analysis, DDA )& 1
HARMANTHAR . Hao FE0VR FHIE T = 5 DUMATL MR TR
B AR ERMIIRE, TSR GISES R B RS T RN
S3PRARFIMER L o © AR T sl AR B A S Ay He s mT L SR
MR, GeFkoh BARE DB 2%, i X E B 1
BEEE, IR TR I . RO R RRE . A
MR CIA AT P8RS Will(selected ion monitoring, SIM).
PEFE MS/MS B W5 I (selected MS/MS ion monitoring,
SMIM), BE$F S b Wil (selected-reaction monitoring, SRM)
FNZ2 2 )07 Wil (multiple-reaction monitoring, MRM)%%
24 DBHE

YR & N 2R LR B3 4347 S MS ATl ok
PRAR, X EEXTAE S AT AL B, XS R B A
TR, KR TR, A& seen R
TRERIE M, — oL T, FERRE S MS 200 Z A,
A 22 5 B P K VR € T S A 5 YA R Bl A
Bt AT or & o BE R MUK X 4 b — 4E B R K
(one-dimensional electrophoresi, 1-DE) Fl — 4 $E J5¢ H, 7k
(two-dimensional electrophoresis ,2-DE), ¥ {4 354
JZ AR A (475 (reversed phase liquid chromatography, RPLC)
24t 5 22 2k WA 038 . Rehbein 258U 46 Hh J6E i v 9K
(isoelectric focusing electrophoresis, TEF)X} 4 [A) 20 21 H 2L
NI A g = v s o= .- 7 N i B [T N AN el
(parvalbumins, PRVBs)7EFEREZEM F B ARSI ZE R,
U4k, PRVBs HAAMEE . S Tk, Tt A 0
(K, PRVBs S 347 #4585 #8568 551 FRARU Y A 0 b
B, An ZEUUSR P IR N M T R R i 9K (sodium dodecyl
sulfate polyacrylamide gel electropheresis, SDS-PAGE)Z};
IEF X 3 FhiRpy iR i F AT T X3 b4k SDS-PAGE Al

IEF &0 UM FHE5IAF e TR . (P eIk /2K 5)
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/A B A TS, AR TFERAREE, Hit,
T E [ 5E MS 2 B BT S el i i
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RN ERITEZT 2R, RN A AR T
B3 T A = A RFRIE A iTRAQ FIER BRI AR
T = PR FF A9 3 5 s g W B 22 R g W D (selected
/multiple reaction monitoring, SRM/MRM) L K& T & B Ry
SEAT B0 Wil (parallel reaction monitoring, PRM). 15433
TEPR SN W, T BRI R AR 1 S, L 1
SRAEH AT,

FEPEE A A 2 BRI T R AR A
Y8, PREME Y 48 B T AT M T ) 1Y
WA, BIF5E 7k S5 2 43 BT AR 1 T 0 R R ) A5 48 8L
(peptide mass fingerprinting, PMF) ., 43#7 Ik B 77 51) 111 1 147
FE 5 A0 JIKHE A 48 8L (peptide fragment fingerprinting, PFF) .,
de novo M7 LA K IKEL#E A5 F (peptide fragment ions, PFI)
SHEATRA T
26 HIEALE

MS 5495 B 2= 45 G e s B 1 ST 2= SR, MS 48
FE BRI — 5 PR R L BT A5 31 i) S g s S R 5 |
e P AR A B B R AT O AT AR AR 1 o
U1 Un SRR 4 S8 P R AR (L BEARARE, 2% MS/MS A7
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PR R PR AR 5 T 3% 1
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Table 1 Common library search software and protein databases

Bpr K e
AR o4 3 KR P
SEQUEST Fields.scripps.edu/sequest Uniport www.uniprot.org
ProFound Prowl.rockefeller.edu PIR http://pir.georgetown.edu
Pfind www.pfindstudio.com STRING http://string-db.org
PepFrag Prowl.rockefeller.edu SCOP http://scop.mrc.Imb.cam.ac.uk/scop
ProteinProspector Prospector.ucsf.edu NCBI http://www.ncbi.nlm.nih.gov/protein
Peptldent Prowl.rockefeller.edu BLAST http://www.ncbi.nlm.nih.gov/blast
Mascot www.matrixscience.com FASTA http://www.ebi.ac.uk/fasta
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LC-MS/MS 85751, XA [R5 i Hh ) BRI 2 11 B sl ik ik
AT500T, HETIS P A B G TS0
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%5 T AP R RIE S AR R R
2005 4, &k T RIEE A0 DNA SIER BB E, I
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X DNA 588V R S 2R R S A I, i H A 2
Kt vedr, HARMER 7 bnEfb . s, JET Bunk ik i
FUTA 2 T H B T B A A P28 Rt 7= i S s R
932 3o B TR 2 I B I 2 R — MR AT
e B o I T B BOG % BT B AT BT T %
(matrix-assisted laser desorption/ ionisation time-of-flight
mass spectrometry, MALDI-TOF MS)t & J& il iy — Flt il 24

Bk, A TSRS B
13351

Pepe SO FH T & VT 25047, A 2-DE B8 T ML
FKEA, HEML SN, Ui 3 Maeitaridi. O
JRLH 24 AT LA S 2 A B T Oh 3 AN s AR, XA R
FR B HREAGIN 3] 3 521 £ 255 S - PRVBs., Mazzeo 2507
SRAVINE B E AW bR S ST X 25 A %51
B, AT o SER 0 T vk i BB N, 2R B, B T 2 2
TEE S UIE A HLAT AR AT S i — R R TR IR v T, R
TESEIR PR T RIG AT & | PR HERR 3BT 0 R
32 HHlm

TEFL B AT, UL BB By A4 RG24 58 4 4
BRI, WESTBINGTR | WAl RIS, T ORBE A AR,
T AN TR ™ D e i, 1) R R, 0 AR >F 977 1 J8VEE sl 7T
P P R BB T

Calvano %P8 32 2-DE Rl i A 05 s i 22 Sk,
i it MALDI-TOF-MS % & 94453 i IR Bk 4 33 244

Garrido ZPUR I 42 17 B HR I B MSE 45 & Bt R i vk
3% 4E (data-independent acquisition, DIA)X} ¥ 7% & F1 51
HEATHN, A R R 6 PR A B R E TG R, &
53 48 2 B R AT DL T3R50 8 36 5 b e R bR R,
A By T P A 8 B A3 T, I R i 4% )
s HRTEB RIS -
33 |/ ¥

T AT, HFIERSE AR5, X
B TR AL I SR R 2R A E LI R . RIS TATIEAEAR
RFEPE EAKHIT T DNA BRI AR, PCR ik A
AR T B S R R AR, B AR — B 2 g B )
ai R REDRE R A e A4 SR, R LRI DNA X
Ty B HRARHUE), HIESET DNA AR AR B2 5RAT
J7 MR F RN A B S, R RS E AT,
ELISA Jy it F 2l s 240 (HILF ELISA AR
WHEEVTZ R, Glanfesit2 . BT HeiA F &
I TR PP XA S AR R T TR R R ik
AT AR F 4 S e, At mT LR At i 4 e B 52
P 7 T A 5T o

Montowska 258U B, RiE AR IR 2N L5 i
Bh, AR FEA L XS PRI 2R 1 AE 2-DE H A
BRI 22 Rk, B8 2 S8 RN TR L P R
FE R, SXSEEE 1 A] LA A P S I B A AR A, B
FiX e HARER (I A W = R P S0 B AT B UE A A
JEARH LY. Shahali 25 5R T SRM Jy i %5114 1A v 1y
P FIRE A, it shotgun MS/MS % HIAE A F11 h P 4 4 57
PERREE, PTRAREIN 2] 2R R 0.55%ME RS LA, FEE
AT R, UFoeHh RAUE R, SR I 4 5
7k M LR, DIk IR pI b Y S AR BT
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34 WEE

VAR, TR R, A AR
T R AT R LA R B A B A SE
¥ 7R AT LU R T 0 B B R 2, AR R A A
AR ARy RN AR A S A AT S0 o — PR RT SR PR = OB
55 DO GEAF AT B [ J5 3 LI A o] A e T AR o 1A 7 A
/BB, SR, B BRI B A BRI 78 4
T SCE AR UOR b, R R, LT
W Tl B AR B 2R AR B R, Tolkm 1T
H AR B E O L REBESREO M ED SRR
o BN, JERM R R R SR R IE, RA RS
AR 1 BOK e = A RO IR BE 2 PR B SR DO S ARk,
SHEEE MS FIHLBHR G S5 TR MS FRBHE S0R 51 0 9k
N T HET Y . (ERZEWIR T, @iksrs 20
ST SR (i S, SIS AT E] D 24 25 min,
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