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Research progress on detection technology for non edible substances in food
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ABSTRACT: The safety problem caused by the illegal addition of non edible substances to food has beco
me a major threat to public health. However, there are still some significant limitations in the existing dete
ction technology system, such as blind areas and a lack of detection ability. With the advantages of high-th
roughput screening and identification of unknown substances, non targeted detection technology has made gr
eat progress in the fields of emerging contaminants, multi-residue detection of agricultural and veterinary dr
ugs and among others. This paper introduced the detection techniques of non-edible substances such as spec
trum, chromatography and chromatography-mass spectrometry. The principle and application of non targeted
detection technology and the application and limitation of non targeted detection screening based on databas
e, mass spectrometry splitting characteristics and metabonomics were described in detail. The problems and
challenges of non targeted detection technology in practical application were discussed. And innovatively put

forward suggestions to promote the practical transformation of non targeted detection technology and the o
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ptimization path based on the fusion of non targeted detection technology analysis strategy and big data alg

orithm. The purpose of this paper was to provide a theoretical basis for the establishment of an efficient, a

ccurate and green methodology system for non targeted detection of non-edible substances in food.

KEY WORDS: non edible substances; detection technology; non targeted detection technology
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FRAE DR B SRR AR 11 Wk B AH OGP OC R iy L St A0 i
Y, AL M R AR i P e 22 50 (determination coefficient,
R4 0.933, HJi#i% % (root mean square error, RMSE) N
0.88 mg/L, HIXJH 7 H 22 R (relative percent difference, RPD)
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HRMS). 4R, A5 220 R B G TR )
S, 2 0 SO RS A B 01 H AR R 5 53 AT (moving
window target transform factor analysis algorithm, MWTTFA)
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TG 0L 2 - DU B KF - 64T 9 1] 8% (high. performance
liquid chromatography-quadrupole-time of flight-mass
spectrometry, HPLC-Q-TOF-MS)& 7. 779 F ik 5k %38 ¢,

Sy S ) PR O A i, MR B PR AR B L,
SEBAR OB AR IR 24 5% B R RE ) R B A, AR O
AR 27 5% BRI L O A R R R R AR L S TR 5 e AR D)
fili 1] UPLC-Q-TOF-MS # 7 PRk i 8 7 R4S o 2 Ff R
(AR 2 5% B AR [ 0 5 77k . LIANG %P7y 3710 Fhig
2 R FARI ) PR AR P, S B TR 24 R AR 1
FEHE I G L B vz SRS T AR R - DU B - AT ]
it 1% (gas chromatography quadrupole time-of-flight mass
spectrometry, GC-Q-TOF-MS)#iR, i f 54 Fpft
¥4k 7 (alternative plasticizers, APs)4~ AAk& W53 2
(personal pompound database and library, PCDL), FX7 b
WA YT R A 0 AR R 9 AL SR 7E PCDL A NIST 335 % b 4E 8 i
AR 225, PR XS BAERESD © FHPEGSIAE &b & 14 it
RS BRAE G AT O A, BT BT SN 12 O A 1 1Y
i &7 B (screening detection limit, SDL). fRBHME=R | KEH
PERESH . KRBT PCDL Ak #0 1h) i A B
7R, 54 f APs ) SDL & 0.01~0.02 mg/kg, 41 ' APs %
FAMERJy 0, Ha 13 Fl APs EBAME RN 5%, BT B4
S B BA R I 0, F 7 HEUR SEFRER S A H B IR = (/]
FIRTR, 8 SEUCRE AR AT AR IR = IR, 3 HEUCHE it
MR = (2-HLHE)BE, 4 MCUCHESRAS HHBER — IE Nl . 2T
NIST A [ AE 8 1o i e 25 2R R, B 2 FhoRICGRAE NIST %t
Y it APs, Hi4% 52 Fh APs ¥y SDL W 0.01~0.20 mg/kg.
29 ' APs HYEBITER N 0, HoAry 23 Fl' APs HUMRBITE RN
5%, FTA BAPERE S B BOPE R, 0, 1R 6 #kSEhrtt
s A HH B PR W) TR ORI AT AR IR — O TR, BIR —(2-F L 3h)
BRAIBERR = ESCER YA A, H 6 HEYRBUABIMAE fh /£ NIST
e i ) B AR, JFi o ol 2R 2 R LR B Ay
TGS X HE TR B AR iR = (- N 5k .
53RN, 2T PCDL FERYHESE M ffidr ik, HA R
A, MERRRE . RBUEE . BRPAE R R AR
(AT E e A B . 2T NIST FERY-IRSE 1) G vk, fET05k
{5 B FIFRES TS OL T, BESE RURH APs JEE ), {H
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TR R R w AT A 1 O Ay, B R TS G
T AR E L FEH R AR E AR, SRIBGPRAE A 15 L .
X AN RV dt o AT BEAL S W) EA T O AR I, AT — U X
PENACE AT 2 0 o d R R FA ol . =k
HONEUE . e R EE R A A EHE R
o RS R s R A 1 S MERf R R R AR SRAE
FOERE R BE S b B R A AU, I AR R R A
G Wi A A RO TR R T A S A A B U RERTEL
WIEH A EYIHTE i, Jo ) A Ecs e b
AL S VB 2R A EY) . Bt b HR R

PR [, 1 TR SR s A TR ] B Ay, S DR UIE S
ERORT AR C RS YE B R A%, J4 g
R SR SR P AR R b 50k DR 7 A 8 2R ) oA
2.1.2 Uik B AR SR

JOT i S AR AE SR W SRR R S A L A B HAa 28
LA I 1 2R e A5 B N e 8 s I e, S
5 W B B 2 gt A AR R T R 2 S 4 R AR DL P R
S A AUV P v OB - DU AT
Y1 iB Bk 1% (ultra performance liquid chromatography q
uadrupole-electrostatic field orbitrap mass spectrometry, U
PLC-Q-Orbitrap-MS)#4 2% M A = 1 K b F 7] 9 Ak S5 115 284
figp AR, A RN AT 10 SR A IR S XS R A R ) 3
SERE IR =R B I, e T IR S Y oAk
BRI G A 50k, R BARZA (R T R R % B Ak W ) PR
i A ARG . #OWAT O ] UPLC-Q-Orbitrap-M
S AR 10 RIS A RAE Y0 —Gh Fr BTk 1], i B AR AIE
TR FAER AR S, PFRTFR T35 RJEZHhs oG 1
YIS A #E ) G A5 Dy vk . 104D A UPLC-Q-Orbitrap-
MS 4387 8 it s AR Sh URE s TG, o A
HAERE B, DA AR U B P Aokt b ok
TSR R AL S Y e T AR 1) 0 A, 3207 ¥R T 3R T8 O A
LR TR ORISR AL S B po A .

FE T 53 A R AL SR M AT A B e B A, O
AL TR TIEHT A V)AL PR 2L R B4R v s 10
R, AT TEBR Z bR UE o BOPR HE SRR B E TR, SR
B PSSR I R BGH N S T . 2 OR i aE FH TRr
BB Y B A W I AE T A . SR A AE —
FEJRBRPE: Ho—, XTI IR R AR . IR
W SE AR MG, Rk =TT UG C A S AR A A e
BT, MELLSEBUARGRG, HT, E AL S T R AR
rh AT 8 A B BE AL B R B (S A ARl W) 22 ), &
FEURBAME TR, X0 A 7 2 AR S A IRk A e
A, TR W BN Y S it e BE RS 9 X B R LI Y
TRAFRAR B 52 2 i i 22 50, N R 2830000 25 7 B2 1)
i Ay 25 R TR
2.1.3 ARy Ko

AR 2 2 SR W R 6 T R e Y 43 BT B R AR AR AT
REZRIAE S P B WE R, RS kOIS [ RE i
Z BB 22 S AR AL G, DTS AN [RIAE: il 22 [ 118 22 S
T Al SE B UPLC-Q-Orbitrap-MS SRAEFE S
t 7068 MW, ARSI 05 vk B A 1A e i T
Rb R A R AE A G . R S 43 AT (principal
component analysis, PCA)FIREZEINE /M vl HURERE T
T AR AL G 22 S A, DEFETEESL Y PLS-DA 5 H.
A AR TINGEE T, ] P ORLAAR AT 28 AR B R O
WHA G2 5500 E W), ML IE S i 5/ — 3405 o
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#r (orthogonal partial least squares discriminant analysis,
OPLS-DA)ERE! 454 Compound Discoverer 2573 Hr 4k 1F
2R RS P IR G SCHR e MR X 3 A W 3 SRR R AE AL
B, BATHEAE L 4 DRAEEY) . B I Tl R

R 22 SRR AL S AR M L B RO DF SR IS5

ARSI Z, BT LT E— X prifi e pnic Ak &4
TNCABGAE, EIZ A 5 BT B A A0 0 2 5 i B e K g, ol
B o AT A R A A AR A o A e 1l
HPLC-MS/MS 4 3 i A I 3 B 6 R 5 e B 24
WAL 2R T B, 456 it E ik T B, 4aiE
VLD RS AR T 1447 DR BRI . @1 PCA.
OPLS-DA., HX t R 3eFnvk AR EUR LB, RS
FAFI ARG, FFE A 5 R R XS AT, SR A e
RFFRPRE IR RSB Y . ZFR BT £
KR e R 2h R AR S e O R O , dFE—
HPLC-MS/MS IE#FAE, DL 10 pg/kg FMARAKFM 124
Fhfe B2 rh R 109 Fhfe 24, RriB Ry 0.3~1.5 pg/kg,
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