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Abstract: Food fraud refers to the act of deliberately misdescribing foods and making claims inconsistent with the
true attributes. Food adulteration is the most common form of food fraud. Four kinds of adulteration behaviors, namely
counterfeiting, dilution, illegal addition and mislabeling of ingredients, account for a large proportion of the numerous food
fraud incidents. With the diversification of food processing methods, the globalization of food trade and the complication of
the food supply chain, food adulteration is becoming more and more hidden, making it difficult to identify food adulteration
by conventional targeted analysis methods. Therefore, non-targeted analysis technology has gradually become more and
more popular in the field of food adulteration identification. In this review, the application of omics technology based on
liquid chromatogram-high resolution mass spectrometry in food adulteration identification is summarized.
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Fig.1 Differences between food fraud, food defense, food safety and

food quality"’
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Tablel Selected global food fraud incidents
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Fig.2  Types of food fraud"’
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Table2 Recent applications of liquid chromatography-high resolution
mass spectrometry in the identification of fruit juice adulteration
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1BIE, RHBERE PCA. OPLS-DA & [19]
it SiE S PCA. PLS-DA f 20]
ESiRiE Sl PCA. OPLS-DA & [21]
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AR ARG R 2 5 L) OPLS-DA & 23]
LIRSl PCA. HCA & [24]

7E: PCA.ZFE 443 #r (principal component analysis) ; LDA.ZEME 355>
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ZERUEY, TEOFERA. GHRMEDRESE, X
W 52 S W o AE R A O SR R T 1 R R W A T AR R
W JRRETE, A AEIRARIE JE R (1 b 5TV A0 P 25 5
FIRAL T BB MSLI S %

57— RSN R A A B AT AR, IR
HIH,  dnVaclavik " FH 8 80 (0% - PO BT & AT I ]
it (high performance liquid chromatography-QTOF-MS,
HPLC-QTOF-MS) IHIEAN I A& Al SRt
SERE AT 0T, JFXT HEEATPCAMNILDA, fEARRT AL
NS %A INET, AT LAERR 0 R B R AT R
Jandri¢ 2" K FJUPLC-QTOF-MS [y AE#E [ A Hr A, 45
TTPCAMOPLS-DAGEME, G 1 i A e il BR A
K (RE1%) BIRESE RIS R B RS AT 1 %
57512 Llorach ™R F AR €1 - i 37 B & Bk i 1%
(LC-orbitrap-MS, LC-Orbitrap-MS) A X E M 5 .
J EASEE3 S RHE ) R SR L . R R
VIR EC AT AR AR L 22 2 A, RILE R DL 2
My AL SR AR KA S AT, HIR R a- LA
(n=5) . 5HAMGRHEYIFALL, BOHER R 500 %501
B, VIR AR S FIAL AR 2 3 & b B B RHE AL &
v, LR ER R LERATAEY . FEEMN
o-FFUREED W I b i B AR AL S
212 eeE R L] A

#1852 P T UPLC-QTOF-MSHE L [ AR 4 43 #7 3k
15 BZREFIE Z R 557 R & R, HECRILEZ
RHIGI-3-FER . N- LB HE-L- 0 R R
T 2-HEAREWEER. 8-HEIEAMTIEER . VB, B,
Mz IEER. ITER-O-HEREESEREEST
FIZRR, NBZ AR ROy S A 34t T — R RO07E%



304 2021, Vol.42, No.07

il =F XABRR

HoriZ " F ARt 422 R, 4584 LC-TOF-MSHIZ
TCH3 AT I8 I 0 A [F) S A KT (0 B dEAT O e, 4R3I T
KPR ED, WA H M =Hg, 568 H TOF-MSiE 47 HEH
) B E, AT AL S VIR T VI e . 45 REW,
LC-TOF-MS5PLS-DAMHSE &, AT LA T FH 16 A
FACE R, ARG IS 55T . TR — Fl
JIE BRI EAN TR, @A T RIEANE L i LR EE AN A
1% Fh & IR

Wu Ying 25 FfUPLC-QTOF-MSH AR XHE W R T
T AE12 dRSRFFIZEAT I3 B i o ZEL e 7, o B 5
T2 P =R 13 A TR 32 MR . K
BUREAE W A R, BRI Ao R AR,
=BT LIRS, SRR, ARt . —
SR R RFP S, W H =R (Cig/Cisa/Cisn) ~ HH
=g (Cig/Cisa/Cis) ~ HI=MEE (Cigo/Cpp/Capy) ~ HIM
Tl (CigofCrgp) AIHMZEE (Cipi/Crgy) RILHIR KA
b, TR SR I A 8] it P AS (A A
213 BRI

Xiao RanZ™ | FHUPLC-QTOF-MS$; R 23 #7 7 3k &
Hh [ B e VTR TR BRI LA 26 A TR K FEAE i ) AR
W, A RPKFERE o PR 8 R R AR AR T e %
Sl WU RK G IS YIbr . X2 TR,
U /e — Ml 5. HER . A 28000 %08 /KRG wh Bl i) 77
5, WX A HLAR ML SE BN I OOKFE m iR 4t T

Geng PingZ5 | FHUPLC-HRAM-MS"# A% 12 FhA
IFi) ol L %) A V2 1 36 Y TR M AR 4 22 THDR B S AT 0 i e R
PUe e O ) = [A) 2R T [X 43388 FH T A4 22 TR /T
AR E AR L, Il WA Sl R 2
WX X o 2] 7 E B .

2,14 URHLUR A

Regueiro®5™ VR F AR €03 28 P 25 -1 Bk DO A FF il
Iy 503 o 1 S R Ak R 1 B 2R Ak A AT SR A
Mr, WID%E T 120 &9, BiERT . mERLE
YIRS . AT RI, BBk AELES P AR iE I
HIZ %) (stenophyllanin C. malabathrin A, eucalbanin A .
cornusiin B, heterophylliin E, pterocarinin B, reginin A,
alienanin B) , FLOYTES Z2 8 i A S5 BBk AR 7 5 R R 41t
I

Gil SolsonaZ4P7SZ FHUPLC-QTOF-MS 5 AR % A 7] iy
PRI TEHE T A= S E A AR AR S AT R I
PLS-DA FH T S AN [ SR A AR Y, R i95% LA
HIRERYE, AIX A B A SRR —FE R0 4.
215 BRI

5 A R R B e RTAR € - DU B AT B HR 3% B
EMFF 1 (UPLC-Q-Exactive-MS) 4 A g 37 i 52 M

i 2 A58 B M BB TR 7 IR PE (R (IR 4B,
FRPERRL, Bl eIl BRIEIRIEP-2RB. BRME A ik 2 |
DPHHLL0) B3, AEENBRES AR L 7 R

Wang Peng%5H] FHUPLC-QTOF-MSH; A X [ 57 1]
PN (B B FIR B D) AT A Rs AR 25 5. S8
H34 FARIE A AT AR A RX 433X 7 R T B ) 4k 5 A
s Hoh, NHAESEEER. T AR . PO A
TR 2 fe B (R AR 2640, 1% 5 VR TR R S B e AR
A T SR TR
2.1.6 B HITE AL

A 75 P95 FfUPLC-TOF-MSH; A% 26 i 1 v i 89 A
SEE IR EWIHEAT 8T, SR8 25 RO I B AL
MR TR T S E LM EHEZmA S IEEH—
SRR 1 3 R SR I o T D 2R B A R o T A e
FRME T — M R i T
2.1.7 BRI

de Fatima Gomes Da Silva2:P9F] HHUPLC-QTOF-MS
Hi RIS MERE AT 7 RAE 3 Hr, XA TR LRy B 1
M RE % AR S SR A & AT T . WP K
JE 725 ML G, FERIETE]RMAY . &HREH,
FERIHK . BEIR AN GOE I AR A, SR RN A S S 7 &
TRFFAAR, M THREN B (RGN B , KK
SRS ) SR TN, XS T BT s b
VBRI
2.1.8  ZEAE R

E3 BN EERRRSHREEARTER M R KRS8 L R R
Table3 Recent applications of liquid chromatography-high resolution
mass spectrometry in the identification of tea adulteration
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Table4 Recent applications of liquid chromatography-high reselution
mass spectrometry in the identification of liquor adulteration
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