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Abstract: The quality and safety of consumer products are closely related to people’s living stan-
dards and socioeconomic development. The improvement of the quality of consumer products is of
great significance to promoting the development of consumer product industries, improving domestic
consumption environment, and boosting consumer confidence. In recent years, with the continual
applications of new materials, formulations and techniques, the categories of consumer products
have been greatly broadened, contributing to the improvement of consumers'living quality. Howev-
er, the accompanying quality and safety issues also put forward higher requirements and challenges
for consumer product detection technology. Traditional detection methods, complicated in sample
preparation, long in detection period and relying on large-scale instruments, could no longer meet
the needs of current economic and social development. Therefore, rapid detection technology has be-
come a key research direction. In this paper, the research progress on rapid detection technology for
consumer products in the past five years was reviewed. The present situation and future prospect
were discussed, which may provide a useful guidance for relevant researchers and practitioners.
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PRTHE SR UEFI T K, BRORIE S R A, PR ANRARTE ST, AR 2Rl s B
B, T @ BRI S SR e vk . HET, TR SR e R EE R TR
BULERA BT 1 o RET T E T ISR B NI 0 R | ERvE S EE M, ] A S SUbs
AR ) ZR Y . SR, VA2 IR T B B B FE | B R I RE I LS AL s i e
AT A, D AR I R I 57 3 AAS WS IO AR S R 28 S80S R s AN At

P — 2K BAT PR . BUZ TR E TR . AR AR . SR AR BRI SRR A
BRI R GERR ™ . HE LT IEARLG , PN R AR Y PERE SR TR T, A
Pt ie) B4R SEmAR e R T B Al . W REMSGEHRBE AN SR, TE R R R
AORME . RE RPN ES s R BRI AR . AR, T SR T A e PR A I AH DG HAR
B & 5 N SRR IR, BT S I AR AR AR & AT Lt . %5 REEITH % = P 28 S s As )
BORBELEZAE, MR Z REVERER, A SCLRR 1T 5 4K 2% i DRs S I B AR AR AH S 5T
TAE, BT e e BRI A 1 s S AR S %,
| H BRI AT SRR R
1.1 ETFHBIERRERN T E

P 2 A B B A8 R B TR T AL e R B SR LI 7 1% . BEE LS TR AR S
BT HOTE . WOPPR AR AR, R ROV AR R TR G S B T AN
wETEN T, HOE BRE WA R WE R, bk s H A A RO ek, DR A
B RESE e, FE TR B2 TAE . G ORAPSE USSR 22 W o H AL fak AR v B
A, HoZHeaayiTi, HGEi s . SOEEEE, 2R PO m s B,
ML b £ 3 0 S AR DU S e AR S A TP P AN O, T X 4R R R R B S I
LRIATIE, HERMER, w1 H AR E RN R 2 R R s A AT
i, R S5 EZARUER A, BRE T ORER AT . RS R R AR B e s SRR N TG I 21
an PSRBT E AT ENES R, WITES min WSS, KRN 1.0, 0.1 mg/kg, JGHIL AL
H5HEUIaEMLL, & BUEFEE G, TR, BT OCIRER Y L b A 0 8 T IH 25 P )
U, P RO R R RSO T OO TR [ A I R S e R S R . R
SEEE AR R MDA A, TEORFFRIRE BEERATEE T, FRAR R B 50 A . TSR, Li
SRl 7R T IR DREAL IR A — BB R s e AR HUSURL (UCNPs) — DY HIE S PHIH ) 5245
Br, T E B SRR Xy A, PRI R S R . TEILERR b, 2RI R
B 7RI ARG A A B POEIRAR S, HARIPERE 5 [ SR i L T R 2
1.2 ETFHIERRIEGN 7%

TG 53 MV R G 1 2 1) S PR S8 5 V0 R W B 2 i AL 2 A i i o |l AN [ B D
FHIG>FIIRELR 3 AR, HRWSCRUE SHOGF I RE B B A e, X MEREE bkl m R
{505 SN =B ey U= a1 BT i D 7= 2 i 3 % = 1 T SN & STt 0787 N i 4 NN 1 (YT I
IR BETR SO AL, TETH S R ARSI ST )2
1.2.1 ZD5hkigix A AMERE (Infrared spectroscopy ) A& —FiAR HiE 70 P9 R IR 18] A AH XHIR B AL 70 4%
BEFE BRI E W 54 T4 AN SR R0 73 A7 5 1k o 3 RLE LLAMGIE B TE R A 700 nm
1 mm, MVTLLAMNEE AR A 780 ~ 2 526 nm. ZLAMEIE @ T AT slA ] 56220 2R 4k,
i S LR RIRE N, R TH S PRI ) T o AR R B CAE H T B A I i)
), PR GRS FMEE RS EOR AN GIE SO R T . RS RS E
FEARE DI T MRS Z T ETE . F90ksr, MXTIEEIRILEIE, BB 2528 FR
SR . ROCRFEE MPKHAEIE U ZL AN G SON T B K IRE N BUZ DA, A7 it o B B Sl
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1.2.2 HREHiLE  $2 I (Raman spectroscopy ) el i 2347 4 B 9k B 4016 e S ek 77 A 1) R iP5
SR, REC > FIRANHIE . 20677 X ELS S 4y A BAE 7 &G B i rik . Sasbk
TR, DS REOR IO RE D B TE, BRI, BRI PERT E, 2K TN,
WSS E RN BRI ER . ZRMESIEES . RIS, bSOk EEH TSN A
AAEACF A RS, INEDEE T SRRSO IR AR E . AT, &M T B P
K37y 5 o TG SR BL S O01E (SERS ) & 38 K1y 73 - Bt A A <5 I B AN R 285 44) T SR it Hohr
SRR EILE A . SERS BRI F1 353 10~ 10", BWREIZHATT H TR A1, T4
K, FEAFTTEFIIT, SERSIEEWRILIR. B9 29000 Rk . 58 RIER P ARMA ST
P i) @ 2 W2, TR B AT SR b B B RV ). AR ZR s A ek,
SERS AR AR SR AL . XSRS R o] B R e D0 S 3R, PR, SN T
i JeRb s 8 T DL R T Atk Y B A e A b R ER W T R
W, 25 R4 N MO, WA & R AR S5 2R B 208 IR AR M A Sk SERS SR IR A B0 4R
H o B/REESRI ] Au@SiO, 58 )2 BR AR, SEBL 1O 2223 5 STy vh v B R SR TG AR I
SRR TSR TR . Zhang SRS BN R FHEHS B AR R G EHI & T Au@PS - OHHOKRIES], 1T
P A St PRI R, TR E S EIE R T, 8 NIRRT 74 mg/L(E 1),
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Fig. 1 Rapid detection of nitrofurantoin in cosmetics using Au@PS — OH-based SERS ™"

SEM characterization of Au@PS — OH substrate(A); SERS spectra of nitrofurantoin in standard solution at different concentrations (B)

and real samples(C)

1.2.3 BEFHiEE R (Atomic spectroscopy ) A& — 28 oL W57 J5 T el & O 1) B e s 5, LA
Y FOC RN G E RN, EEEFEEF RGN (0ES) | BT RIBOEIE (AAS) | i1
JEHHE (AFS) PLE X B RSOEIE (XFS) 55 . TEIH S R ARl U, I 1ok 2 T A2k
AN ESRTTR SR FERUIHAEOR S LU M T B A B AR i SN,
TG A R A 52 i Ak P Ak R A R R EF 1) [0 R4 31— g 503, AHRE i D 0 R B 2
RN, Sk, WFFEN DU BRI IS XS SON T8 28 sl P as i, IS 7 AN E
BRI . T /NR SR gy T ST R OB XFS (P 7 S L 4. % R BT
L Hop g gk MIIRTIIR/NT 2 mg/kg, B BRI IHIR/NT S mg/kg, B ICE BN ARE R ZEA
T6.78%; FEGIEESF P EREE R XFS SO T U A s R &, TR RO 1. 0 me/kg,
e REUER T (AR, FRMRN T r)N 2528 5 1 bR uEHEA7 % T A A
PEZES:, LU R H 8 B s 5 5% A R0 i A 75 5K

1.2.4 HRFSEFTRIEZE HOEESHIERE (LIBS) & —Fh 5 T OB i o i 5= A B RFAE
RIOCIE AT B MR BE 3 T 7122 o A —RE B TR, BotiE S d ol A Bl
VT RN |25 7 = SV 70 N2 18 2.9 - 7N (o B e X v 2 S € R (£ e S L R L KB R VA
AR RO X ZEEE T Junjuri 8K LIBS 5 E R 00T — R EALE R . s/ IR 5y
FrEASE &, TP o o SRk S, AR 01K 3 99. 9% F193. 3%, EI S N 1A T LIBS
SE B E AUTTE E R P AT R A 71, SEIGARIE T TEAREL , R A B B B G e R
P KR AR,
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1.3 ET®iErHRERNFiE

(o AN R R AEAS IS R e PR A B, LTS @ A P iR &, JFEid &40
{45 B2 I 1) Y 25 ) SE P43 85 . G R A AR 2 bR RS A 7 i, RIS SR s S )iz, fH
WENEFE S AT AR 2% . A TR G . ARBOR TS S I, AR, WRIT N DL I SRR
TR T 2R PRI 7%, BAEN A aE Tk B T A . NS EET TR T — b A RS
T T AR B ER AW B PRI . SR SEIRTEALL , #7120 AR S BT s 1) e
SR, MK RICREEZE R IR b, WIS EERIE T 3 W0E H T AR R A A A L
Yy A I bR 77 AT BRI NS TS BR S AR S, HT R
an LSRR A ISR 5 B 1 B IR AR S e R R B . AR, A TS S £ 7 T DL
TUKEBIFE SRR, SCISCI Ve A Bk, b A B R E e Tt .
1.4 ETFRIERIRERN T iE
1.4.1 SHEE-REE Okl g2t roebEoRN kS e &Re S, B SCh iR
SR AR, TRESSAHMIE — Btk (HS/GC — MS) LK £ R 8h . A I | 8 M iy
TRl TEIH 2R A I SUSAR B 2N ] o B REET M A 7R T A S A — S E R SR ER 4T 4k
ABS B it v (0 S5 S5 A T R, TS P AN 6 min. %07 i S4 FhEEHE S A
HE & N A0. 2 ~ 15 mgrkg, HeHt90% LA A9 00 [ 2 7E 80% ~ 120% 2 T1) . PRERESAH (A5 — it
i ik (Py — GC — MS) il A A (% — A5 BT A St e i 1 A A L 2 v R 2 A 1 /N 43 - R
Y1, REREARZSE RS RRE AL, HAGRRECR AP, T PR I SEIG R S 5 L ST e ) B )
ToRo HEr, RSO - sk R W T2 JLEED | BEBREA ., &
snE AT R Y 2 S bR AL ARSI, R RS R AR (SPME ) A& LT
BRI VR L VR 2 A BCK B SRS AR S 4% e MR 4% & PR AL S RFER R . Fu
SN IL TR Fe,0, o2 SRR SISl B T0 2 [ AR A AR S S (0% — iy kB, S50 1 SR R
W 39 P S, RSB FE S 2 AT SE B TN SR S R PR S ] . 1T TR AR PR R 22N T
9.0%, FEBERTF; FHUSTA 15 min, H5HHITEAKEA —E .
1.4.2 ROCEBEREE  FOCEE TS (AIMS) BAA BT 24 i ab B | 0] SEi A oA S5 0
ARG B I 43 B 77 1A B o 3 T B S DGR I3 B . S B AT B (DART — MS ) il id Hi &
JHCHL 7 AR H B AR B R S R T O RE I B ik, R AR R R B B O R R, AR E
JZ N T Ak ft R R B A 43 A I SRk S oAb JXURS: A o W AR e 2 R TR
B S Rl L ORI L B (LDT — MS) i J80 B 12 i B e SR A Ay, Ao ml F 13 9%
B SRV L B 4T o W DRSS S AN e B SISO R R S5 &, 3T TAE 1 min INRTINZT 2 4R
KHRER . ZEEHR BRI A B R R 7 . 1% IR SRR IR AR S O N B AR PR Ok
1 mg/kg, LPFEMEZEHRE AN E T 60 me/kg, & RRE SRR, PR L HL S B0 (REIMS ) 38 i3 HL 3
A it 2 T VR B H B I T i A I, HLA R | SRR SRRSO AR
R XN S0 I P % & B 3 RSB A T AT R AR, SE TR 2 280 1S Rk SR
n ) FAN PRSI . Gao Z5 I & T HIF AT A I Rh 25 B k] it 1) D 7% S W s il v, i SR AR
AN SRR B SRR S BT RS AR LB R, B T R A TR 2 A S AR TR, 45 i rRUBE R AE 5
LT} B HRE S S A3 28R ] . SRS B E S B B A LY, T BBE B ST B B R B A A A A
FEAG . ERVEE IR, eI 2SI PR I R ER . SRITRN SR  4RIE 2R R BN T 5
SR JEA B S BOR S /NRUEIESOT RS AL A, @ TR IRIZEA) L a Br LR L) LA S 2R A B B
ORI 77 (B 2), BIFE 1 min P SE RO b H Ak 22 XU 4 J5t B B3 T 25 43-#T
1.4.3 BFIEBILZE B FEBIEAMS)E—FRYESH b & 5 FIER R Sk b 0 iERS200 H
BEET o BN Tk . B FIERE RS, RO, JER S TR E s ks, H T
e B PRGN RS T A S A0S - RIS AE TR SRR AR, BT R
R NME RS ARSI R A 4 i, SEBL TR A AR SN SAR DI 0 . 7 SCIR SR R A A0S - B
FAERSIEFREL T 6 FIEL 7 /KA 2 iR G 1, IEil i 43 07 2% A /KB 7 22 1B) B AE UL 5 2R BR FH 20 43 il
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Fig. 2 Rapid detection of prohibited substances in crayons using Co,0, nanoparticles modified

paper spray ionization mass spectrometry ””’

SEM(A) and TEM(B) images of Co,0, nanoparticles; experimental procedure for the analysis of crayon samples by paper spray

ionization mass spectrometry(C)
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AR A A T R S ) AR S Y R R AR B LA . B . HLBHLER B S A0 ARtk A TR
WA IR EN — 2R T . SHEAE 7 E N, A IR G ARG, BRERIE, W)
BB, TR AT R, T, REUES, AT PR . BRI
AR 2 o EAER, BRIT N GUB s S0 M i B T 28 Sl DRGEAS I S50, M T £
FPERE LS00 AL A AR IR o i, Wang 25001 FH 28 IR SHEM 15T PET JEAY S IR SR AR,
RN EN L8 Bk S mas S, Dbt A, o, RS R IE, X 4Rt N
R BRI 8%5 0.5 pe/L. 852 pe/L. WS we/L 57K 2 pe/L, BATTE H & W o BURH R T 72 00 78 77
ZEG B RE T RERR AR E B0 AR B AR TR L S ) Sy, A
B 470. 03 mg/L, HIXThRUERZE/NT 16%,
1.6 ETEWR AR RELN A E

N2, BRAEYIERE B WAL, BT AW EOR M DA I 7 vE kil 2 B 2 32
GG e U R e PR 5 R, EBEZE . &dh. A= 2T BRBE WS I S5 455
JZ o EAESR, ALk T BT AR IEE AR AR RS SR, DL B r 8 AR R RS A
flan, FERTIEEAR R R DNA RS MEY 1 L a7 65, 22 98X DNA 4 TR fs il fg
J1o WRIFIEAE TS . WEYF: . B R EF550 5 Gk . Bz, 7ETH 28 dh P
I R Rt — PN OB . SCEE SRR it i 4 8 (0 i A BR T AU SR S o, el st
THRTRAEEFE R (PCR) ™ B T Y B HAR (LAMP) "V PRSI 775, 78 CRIEAS I v )
PERIRTSE T, RIURZERE 17 /it a) . 255 S8 A e i ok & SEROR 5 PCREC LAMPRORZE &, AT
BFXFLE L RIAFF IS 0157 © H7 " LR S = I PRI T ik . BRI ikre ek . RER
B, T R A i R A 5
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