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ABSTRACT: In recent years, with the frequent occurrence of various food problems, food safety has attracted wide
attention from all aspects of society. The traditional food safety detection technology can't meet the current detection
needs because of its complex operation, long time consuming and high cost. Therefore, the establishment of rapid,
sensitive and accurate detection means has become the focus of food safety research. Chemiluminescent
immunoassay (CLIA) has the advantages of high sensitivity, good specificity, fast analysis speed and easy operation,
and is favored by more and more people in the field of food safety. CLIA is sensitive to distinguish toxic and harmful

substances, can detect different molecular weight of antigen, haptens and antibodies, and can also be used in nucleic

HEEWH: 14 E S AT H (2020YFS0469) . i< i BRI H (2019HK045)

Fund: Supported by the Key R & D Projects in Sichuan Province (2020YFS0469), and the Scientific Research Project of the General Administration
of Customs (2019HK045)

@R e, L, WYUEEIN, RG5O S e YR o T AE Y% . B-mail: cdeclh@126.com

*Corresponding author: LIN Hua, Ph.D, Senior Veterinarian, Gaoshengqiao Office Area, Chengdu Customs, No.28, 4th Section, 1st Ring Road,
Wauhou District, Chengdu 610000, China. E-mail: cdcclh@126.com



7604 B dn 2 4 R R I A 4R

81

acid probes, which are widely used in food, medicine and the environment. According to the literature reports in

recent five years, this paper briefly summarized the CLIA technology, and made a detailed review on the food safety

detection in terms of pesticide residues, veterinary drug residues, prohibited additives, pathogenic microorganisms

and biological toxins, and made a prospect of this technology.
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AR, WMASMEREERBNRERE, BRE
SUAGE THSS HEMZ KT XFELT, it
LRI AR RAFIC N L, LG MR I AR A REWE 2 A
DFsR, PRE Ny R B WERf . DR Iy AR RIE R
B AT E . Ak Kk 6 B 4 BT (chemiluminescence
immunoassay, CLIA)EH b3 % 6 5 B B R (bR S hi ik
W) 2 & ST A ) — Rh Sl A r i o B — s R
P RS ARSI A3 E AR, DRI AR £ A G A U
RFFE RS o X BITIE AT LA R A E Y i T IX
b7k I 8 vl w7 N 1 7w oA NSO ) N W) 1 1 % N
REN FH T RBRIRET . B R fbA KOG S b 5 % 3 24k
PR, PRBE . b A I i F Tz B0 ks R, 1k
2 RGP S M B b G s 43 ik R AU, M LTS
45 WO 5% 53 HT (enzyme linked immunoassay, ELISA)ZR
JiE v 10451, SLIBCHE RIS NG PR 5 F ELISA Jy i RIHAl
GE AR, HLA PR B | R 1) 4 e A0 e
LA R IR, A S EFE A S RO T TE R
AT . BAERE . RSN A LA T R
HATERIR, VN b2 g% o3 S 7 8 42 4 J T g T4
HE—E B F IR AR

2 CLIA B4R

2.1 CLIA BIE

1977 4F, Cheng 2 i S7 CLIA LUK, & FiE4
T 4 M BERNERE, EBAHTZHNME. FR, T
SRR AR 58 35 R KU CLIA & v 72 ik 2 & 6
PR G455k G RN ARG A, BT — Rl o Hr
2, AT LA L /NS TR BE T ARG U Ak &
GREHTT N 2 AT, HasE RV F G FAk 2 K65 ir
E N R L IR AE¥5 b 1% AN TRk /D) W= K IR TR EE /i N % /i
b, Sl fERrE RN R, TR 2 PUAR &Y. SR
WA AT R, ok E R A . k¥ Kk
(chemiluminescence, CL)J& b7 [ b 138 72 o 8 —Fl ik 9
G ST W) TE SN R A R, Y Ik 7 T #)
SR, OGRS I SR — 5 R A BE L 1% R
AT [ 57 36 R X IS 2 3 A S U XU

NFOIR TAXER S A ST B U, 2Ok R UE
Frow bR, JCRS, RS ARUNK, ASEREER, 20
ARAG I A 14 8 2T B
2.2 CLIA 7%

AL EROER, — T o3k 3 28 B =A%
JEIHT . BRI SO S o i A AL S RO S e b

B R IGAr Fe P s sl ik B g KO
PRIC R S e Jr vk, W T RO R A B KR FIIT BE
Ba2k o B A2 2Ot S o i e LA AR ic b I s bt (A A7
FR e S N o H R R T B AR 1O I R B S A AL )
(horseradish peroxidase, HRP) Fl #% ¥ # 2 K (alkaline
phosphatase, AP), AIGIEYIIT AN E KGR 1,2-— AR
BE AT 42 ¥ (AMPPD) o 75 1% 5 1 AL °7 K Ot i B2 2 93 B
(chemiluminescence enzyme immunoassay, CLEIA)FF', AT
AR A FE R AR, R T B RS 1) 7 vk AR e 3
PURBHUARRNE 11, BB, fA7E(E 555 . AL
S RTINS T B RO S RN S R AR AT R AR A
AR FIBG SR . W, FRBAT Y, &7 SRR ARk
FAEOL BEE DU RN R R, S AR R 2K
FEECE Z 1 HRP, A RUbMEAL CL R, SBUE SoR, 42
15T R 0 RAERE RGN ) 2R Ak R e g S
Proefe AR AT . SHTE T IEARE, Ef 22 =g
(tripropylamine, TPA) AL TR, Hifb2 & 650 — Bkt
WESTFRiC PR ETIR, e b R TR AL I A A e ek
o2 RSN, BRI R 2 A R
W B RO Ry = HRILBEST

3 UEAARERARERRZEKMNANA

3.1 REGFLEHEN

A 25 5% BR RN B 28 AR A Bk i & 4 AN ER B )
PO LA R A, H R S AR 25k B A Iy i R AR
RS L B R0 M 35 ¥ (high performance  liquid
chromatography, HPLC)2! | i 32 AN il 112146, (HU
XSG G A, AR A, TR A B,
JEXT LI SR, SRR AE , Tk, AR
B R A T B AN R R, AR RO A T A 25 5%
BRI k2 —, BW) 2B M. BRSOy
TR E LT, 7E 8.0x107°~6.0x107° mol /L §i
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FEL DA I % S A it v R X B e LA AR AP IR MG R, A
DFRA 3.4x107° mol/L. 4R%H vk &2 i Ak 2 & 6 B IK
PESTHT I IRIE 3 FCa LB 20, I HER T I e A B e
4+ CLEIA % 2 PRI ROWAE A S5, 3554 CLEIA
00 O B LR W R R Bl R Y L R
0.39~100, 0.39~25 1 0.39~25 pg/kg, HiE7E4 CLEIA ¥
O o} R X e R R L R S L 0.39~100,
0.10~25 1 0.10~25 pg/kg; FES7AY CLEIA J5i% 2 Fhis A
&3 FIAT LB AR 24 7243 ) RIS B v B Rk B IR kP A 22
Ko AR SR IN B A AE R AL A 24 7 B, A PR
HlREIAS] ng/kg K H ARG, HwEEMERELT, MK
SN R, AR A B AR g, BRI 2 Hui
LV R Ak 2 2 Y G 8 43 B SR A I A 7 il A R 4 T
KARTRHE, TERAELAMT, CLEIA Xt R Es T8 S35 By
I A-F IR 1Cso (510 1.9, 3.4 A1 4.3 ng/mL, %
CLEIA Y5 ELISA J5 i:F4 7%t & R, CLEIA HA 5 i i1 R
TR AN A O3 A2 & b b J % RE RS 8 R
I ) ARG 22 T A 2 5% B, SRR T & R ARG ) 4 4
B SRS AR
32 BmPEHKREEN

SPGB B AT s A KR T
h, BZRER TR, FhRZE, LTV A A,
ARG (e BRI AR 2 5% B A ) Y AR A
AT B o R A TR T A P o R ORI R B AG I A 2 A
A7 225k B IR AR B

Yu ZEPVHST 1A & S Tk R AR TR KBk
B 1 7KF- 40 min PYIIE FURTIR 20 Flgles TR, Lt
oA 0.04~1.08 pg/kg, faFMUERRIBR 2351k 0.017 ng/kg
0.018 pg/kg; 1 VAR 4355 - BTG s B ik 1 %y ik 1Y HEAf
P . Zhao FEUHEENT (1 B 35w A0 R GG AT vk I i
XGWUA 32 R RS 258, 24 B (half maximal
inhibitory concentration, 1Cs¢) % 0.038~11.2 ng/g, KillFR A
0.03~26 ng/g, T£75 IR PIFE N EIESH 60.8%~97.1%,
TR ST T — R A Sk & e I S T
BEMmPERDERB RN, Z I ELEEEN
0.1668~68.6804 ng/mL, KB 0.1161 ng/mL . 2= 7 A &4
T I T R G S AT D 1RG0 PR 28 ook 22 PR AR
Yy, FrilZEPETE R 0.030~10.595 ng/mL., &/ 2055
SERIAIEE CLEIA 53 A FH 1 SE R A RS i ok ey i R 435
YRR, 2 R ISE R 0.026~3.52 pg/L, K
HIBRA 0.012 pg/Lo VR/INEAFPOIZE & iy sb R S mir b 33t
B, N7 TR ERGE A TR g B I A WA e N 2 Y TR]
Hz5e 4 CLEIA Jiik, SRIBEREI 1Cso M 0.33 pg/L, 2tk
BN 0.06~1.77 pg/L; EEZEAY ICso M 0.039 pg/L, LeHETE
FEl % 0.010~0.179 pg/L,

25 FTR, CLIA LRI P | gl fill ZFh i
FREZGER R, L Y AT AT R, CLIA Jrikfe 2 5%15 5
ARG R P, 0 TR AT AE A A PR O 1
TH, MR ST A T R AR I T B
3.3 REmPEERMEIEN

VAR — S B R A o T AR, Sk 2k
XHH 28 B i A, IR A L B 142 1)
R, 65 (R U N2y, KR 39.4%, th
TR BRI T B R A Tk B SR

Zhang VST T —Fh %354 CLEIA Jiik, 0k
T SRR TR LS AR, 15T ICs A 022 ng/mL, Zktk
JE[EIN 0.03~3.27 ng/mL, KilIBR A 0.01 ng/mL; f£55 m4%
TRORE 2033 - R B R L L ORG  FL 2 A R PSS L R 0.01 ~
0.50 pg/kg; FIRCRAREIES IR R 0.6 gkg. T RHE
T TR SRR S AR IR I RS CLEIA 535, K
T 0.0433~42.5363 pg/L, IER N 0.0178 pg/L; T
ol TR A T - B IR 0k LG T PR RS O 1~
20 ng/mL, ¥R K 0.33 ng/mL, Eid 5E5 S S0RH G
TE-HR TR L R RO R XT , ZO R . RAEE
B DRSNS R AR 2 R O R
A AR P IR . FEHE S H S T 354 CLEIA Jiik
K dh rp IR PHALL %078 1Cs0 A 0.679 ng/mL, £kiETE
o8 0.156~5 ng/mL, KB A 0.078 9 ng/mL; [FHEf5
ELISA #17H4F, CLEIA IIUE Y 1C50 4% ELISA Jr ik
I 30%, Z Ik RBIERE.

34 BYRREEREEEN

AR A P H BRI S RN R —,
E R IR TS Y i B i R R R
BIEMEIR S A A 2R IR K E, HTF&EME
PRGNS AN L, A7 (90 5 20 D MR A 5 o 3 ),
PR o TSR ARSI A I 2 A

Li WSy (12 & Yok S o ik, T
K b U T R, &M BN 2.3x10%~7.8x
10* CFU/mL, #MFR % 1 CFU/25 mL(25 g), %7 Ry E T
AP v 3 O e YR PR, RIS O R 4 B Sl A
TR S MBS T R i o B e e
RGN G e A ER B B R, SO IET e
56 min SEAL, MIIUZMETERY 0.8~500 ng/mL, il FR
0.8 ng/mL, 51445 ELISA MRS T RALE ., Julp %)
WG oy B BRI 2 RO BORARSE &, PRI B
o BRI R R BR T 35 10° CFU/ML. = U 400
ST R XTI CLEIA Rl 23 o g 1 it PR B
1# O157:H7, %) AR 2.5%10° CFU/mL, LM
N 2.5x10*<10° CFU/mL, T ELISA LG E A 10°~
10° CFU/mL, Ft#sr ey CLEIA Jr kA R BUE T4
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Gilt) ELISA. fhf RGPS M )7 B REE AR 1Y) S5 o 1
HAR I EEE AT MR, 2 R G BARAE h—
Tl A I T B X £ i 2 A R N 2% T fg R LA EE
B BN . AL, HA R R AR R A A T
FBL, PR I & P i R R E R R Y S
35 EmPEMERMNE

AR R B MBS RS TR, SR
REABUEMER, XS A ar Ag R ™ = E . 2%
MESR, MIEHER . RDFEREPIN G R RS
O ECRR 25 R EUE W AT . B . M2 0 S A e 1 32
Y,

Xie ZEBOIE 7 Bk T CLEIA Jy ¥ 460 # ih 25 75 %
B (aflatoxin B,, AFB)), %A EZMEMELR 0.1~100 ng/mL, K5
P 0.05 ng/mL; 7E 52 B (9 R 0l B A A [0 i R
78%~109%, 5 E SR A (G EE R A — 5, Li D7
ST R R R BUE AR RO M T A
W AFB, Z LR R AT B] 5 pe/L; Rk b2
e I S AT F R S ARG I A R B A R, R
FEHE T ELISA, Shy 5 1 G 0 1 Al AS ) b 255 1) 25 74 2 3%
£y iU RN T NC IR = VAR e o ok b Wi
TP TR AREISE, LPETEER 0.5~50 ng/mL,
MBR 0.05 ng/mL; 1% J7 A 40 6125 P kE & 5 ek Ak ik
FlEx &R, SRUANRES . HEEDHTE
WAy bk B R A SR 10 CLEIA 7 vk, S ith a8 K
A R R A 5.0 pg/kg, 1Cso 4 0.278 pg/L. Jie ZE0013E
FGARIBORL 1) 4k 24 & ot o e ek i A ) IR B By,
ZEMEVE I 0.05~25 ng/mL, £t FR A 0.027 ng/mL. Yao
SO 7 T —Fh T A MR I ST L RO AN T
A2 A0 TR I 1 Ak 2 R e A T i, AR, Oy
AR BR A 0.068 ng/mL, ZkMEVEREA 0.11~1.23 ng/mL;
CLEIA 5 &0l - e P I FH 25 3 — 3. A
AR SCHER A AT LAE B CLIA R 5 kA Y # R e
ZAFBNZ N, A R R R S A 2 R T
R
3.6 HE MmN

P Sz ST 4 BT 5 TR AE £ b 1 At T P A
% FHI, Hassanzadeh 219715034 1 — R 483 Ak 28 ol 8 Sfe il
FEEMAES AR BB &, KRR 1~2.5 ng/mL.
Chen ZEUSIFIFH 4 (1 S Ak 2 R 608 43 B UK £ 5 2
W 7 R, 2% R (SR TR S A AR B B A ER T A Bh 4
Mroem, dEfe N T#fEiRZE . % KR R 0.12 ng/mL,
LMETE N 0.42~72.27 ng/mL, [RIAF, 1207 B A 45 55 A
- A 45 R0 B 2 S, IEW T %0 A
HR 7 SRR 4 PR RO LA TR 3 o Li 25Ny T —

Fl R PUE ) CLEIA kiR i vhos iy A M7k, 207
WIAR I N 94.98%~112.91%, 455R2%] CLEIA ¥
O I B 2 LB A R — PR A BRAR Y O ik o e AT
MRS CLIA £ £ Sk 45 2] T AR & g A o

4 B B

UTAESK, fbsg ke e BT oA e ey, REUE S,
A B AR, AR SRS, i8R S R Bl 22 A DU
T RZ— HEMEAICRBE T EEEEAT: (1)
SRR T A5, SRR R AR, ek T,
W SEAL S RO SR AR RIS L (2) 2 W SR N i T 42
LY (A], AESEBRRE A S B — R BRI, A
TR Z RS IN  EE, HR ml 2 E A A
PETHATT AR 25 )R A AR T %,
RS EAER], VF AR i T 2B ORI, WF R 45X
ARG AL P LD AN B, 5 IR, 1529 RA; (4)
e 2 A DRI SRR S, P A SIS, TS
WsE R EVERCE, JOEMRIRES R, T AT 1
RELF B3 SRS AR RO T T5 1l o AR S RHIEA B AS
Wiss 1, Se s ORI B, CLIA MEAE R dh i 4
RGN A5l 2 HAT B ] 94 5 P 55
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