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Development and Application of On-dite Fast
Detection Techniques for Food Safety

ZHOU Huan-ying, GAO Zzhi-xian, SIN Si-ming, WANG Hong-yong
( Institute of Health and Envirormental M edicine, A cademy of M ilitary M edical Science, Tianjin 300050, China)

Abstract Development and gpplication of sveral fast detection techniques, including chenical chro-

matometry, enzyme linked immunosrbent assay (BL ISA) , immune colloidal gold technique, biochip,

biosenr and mobile chramatography - mass gectrometer for rgpid detection of food were introduced
The progect of fast detection of food was discussed 59 referenceswere cited
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, M petrifim™ Plate ,
, , petrifiim
AOAC AVHA AD LVA 1 —_—
RABVA 1988 , 450 , 15% petrifiim
' petrifiim
petrifim 4 1
1 (n=3)
Table1 Application of chemical colorimetric analysis for rapid detection of food (n =3)
Testing itans Detection limit Food Reference
Organophogphorus or carbamates pesticide 0.15 0.18 mg/L V egetable( ) [5]
( ) 1.0 %10 % mg/L [6]
Nitrite( ) 0. 4 mg/L Han sausage( ), sausage( ) [7]
Nitrate( ) 1.4 mg/L V egetable( ) [8]
Fomaldehyde ( ) 0.4 mg/L Squid ( ), shrimp( ) [9-10]
Sulphur dioxide( ) 1.0 mg/kg Flour( ) [11]
Sodium fomaldehyde sulfoxylate ( ) 0. 125 mg/L Flour ( ), yuba( ) [12]
D iphacinone( ) 0.025 g/kg Polluted food ( ) [13]
Sulphite( ) 0.5 mg/L Sugar ( ), biscuit( ), [14]
white grape wine( )
Cadmium( ) 1.0 mg/L Rice( ) [15]
Saimonella( ) 3 cfu/25g(mL) Tableware( ), food( ) [16 - 18]
Total bacteria count ( ) <10 cfu/g Tablevare( ), food( ) [19]
1.2
(B 1IA) ,
L / / 1 1
, BLIA 96 )
[20]
B ISA )
, , Kohler Milstein
B ISA ,
B IA , 2 B IA
2 BEIA
Table 2 Application of B ISA Kits for rgpid detection of food
Testing itans Detection limit Food Reference
Chloramphenicol 0.1p g/L M eat products, aquatic products, milk products and honey [21]
( ) ( )
Ricin B 400 ng/L Aquatic products milk products [22]
( B) ( )
M alachite green 0.6 mg/L Fish and shrimp ( ) [23]
( )
Fibrin gel 0.2% M eat and food ( ) [24]
( )
Staphylococci enterotoxin C, 154 g/L Milk( ) [25]
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1.3
Cham Science Inc
ROSA
1 .
1 1
- Fig 1 Schamatic structure of test strip
2 a sanple paper( ); h glass fibre membrane
! ( ); ¢ nitocellulose membrane(
3 ); d detection line( ); e quality control
line( ); f aboorbent paper( )
3
Table 3 Application of immune colloidal gold technique for rgpid detection of food
Testing itans Detection limit Food Reference
Carbamates( ) 0. 25 mg/L V egetable and fruit( ) [26]
Estrogen ( ) 0.1 mg/L Aquatic products( ) [27]
Botulinum toxin B ( B) 0. 05 mg/L M eat or meat products( ) [28]
Clenbuterol ( ) 5.00 gL L ivestocks and poultry, aguatic products and tisue [29]
( )
Papaveine( ) 0.2 mg/L Sugar, biscuit, grepavine [30]
( )
Helicobacter pylori ( ) 10. 3 mg/L Mammalian sliva, gastric juice, backflov vomit [31]
( )
Cryl(Ab) and CP4 - EPSPS protein 0.1% Transgenic maize, ybean ( ) [32-33]
(Cry I(Ab) CP4- EPPS )
Opium alkaloids( ) 0.008H g/L Chafing dish oup ingredients, fice and bean jelly [34]
( , , )
Staphylococei ( 1.4 x10° CRU /mL Rice, steamed bread, biscuit, etc [35]
( . . )
1.4
1994 1 000
Science  Nature Genetics
1998 10 1999 1 Science
1998

1.4.1
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[36]

[37- 38]

[36]

[39]

1.4.2 (gene chip, DNA chip)

Southem B lotting
Northemn B lotting , , (Suthern Blotting
Northern B lotting )

(PCR) :

ScarA rray 3000 A

! Table4 Application of mmune chip for rgpid detection of food

) 20 Testing iteans Detection limit Reference
, Atrazine, pgpaveine Atrazine 0. 001 mg/L ( ), [40]
( ) papaveine 0. 01 mg/L ( )
' Estrogen ( ) 0. 001 mg/L [41]
Stgphylococcal enterrotoxin 0.01 0.1mg/L [42]
95% (19/20) ( )
Protein ) 0.5 mg/L [43]
Sulfamethazine 3.26 6.37U g/L [44]
( )
! 5 DNA
) Table5 Application of DNA chip for rgpid detection of food
5 DNA Testing itans Detection limit Reference
Cammon pathogenic bacteria <10% cfu/mL [45]
) including Saimonella
1.4.3 L uminex ( )
L uninex Staphylococcal enterotoxin 10 cfu/g(mL) [46]
( )
) Transggenosis agricultural products 0.1% 2.0% [47]
MAP  ( flexible multiple-analyte profi- ( )
) i i Cammon pathogenic bacteria <10? cfu/mL [48]
lingg MASA (multi-analyte sugpension ar- ( )

rays) , Cerea gore becilli 2 ng/lL [49]
( )
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, L uminex
25 50ML 100 ,
L uminex )
2
10 ( 5.6M4m),
, L uminex
, Wilon ™
L uminex100™ 10 HV-1 HCQV  HBV
, B IA W estern B lot , , Zoltan
o] (CSFV) 1 2
, 0.2 10 TCDg /mL ( ),
. Dirk [52]
H5N 1 10 , -
(cE IA) , 99.3% 93.1% Luminex
; beads ,
SR )
1.5
, ( HAR.C MY ,
DNA
6
B IA Table 6 Application of biosensr for rgpid detection of food
' Testing item Detection Iimit Reference
’ Staphylococcal enterotoxin B gene 0.02 mg/L [53]
( B )
Staphylococcal enterotoxin C, 5 mg/L [54]
' ( C)
L evamiole( ) 5x10° 2 mg/L [55]
, Actylanide( ) 1.2 x10" ¥ mol/L [56]
Daninozide( ) 5x10"° mg/L [57]
, Common intestinal bacteria in food 1x10"® mg/L [58]

( )
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4 H 1
2 000 ,
1.7 (59]
(ATP) ,
, ATP \ NHD
ATP Profile-13560 ,
’ : ATP
ATP | , 90% 5 min,
ChamScience Inc ATP ,
PoctetSvab Plus W aterGiene" Cham CHEF
2
4 H H 1
1x10" g ,
[1] [J]. , 2003, 21(2): 148- 151

(2]
[3]
[4]
(5]
[6]
(7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

AUGUSTN JC, CARL IERV. [J]. FoodM icrobiol, 2006, 23(1): 1- 38
ASITHOM S, SRRATR [J]. InterJ Food M icrobiol, 2003, 81(2): 113 - 121
CHROFT H, WATTE R, WORTH LA. [J]. JMicrobiolMeth, 2005, 60(3): 335 - 342
, [J]. , 2006, 5 171- 173
, , . 131 , 2005, 24(6): 711- 713
, , .. 131 , 2004, 22(17): 18- 21.
, , . 131 , 2007, 27(2): 176- 178
, , .. 13 , 2005, 24(2): 1-2
, , .13 , 2006, 11: 32- 34
, , . 131 , 2006, 27: 39- 42
, , . 191 , 2006, 27(10): 181 - 183
[J1. , 2004, 20(7): 793
, .13 , 2006, 22(6): 245 - 246
, , . [91. , 2004, 26(7): 640 - 642
, , ) , 2006, 16(10): 1220 - 1221



794 27

[17]
[18]

[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]

[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]

[52]
[53]
[54]
[55]
[56]
[57]
[58]
[59]

) ) N N IE , 2004, (9): 40 - 42

M NNOVATVE PROPERTIESCO. United States Patent, 6649406 [ P/OL ]. 2003 - 11 - htp: //Aww. freepatent-

online. cam /6649406. himl

, , . [J]. , 2006, 16(5): 635 - 637
. [D]. : , 2006; 31- 35
, . [J]. , 2007, 22(7): 76- 79
QA IBEMO VV, THULL IER R [J]. Joumal of mmunological M ethods, 2007, 328: 70- 78
[D]. : , 2005: 1- 46

ALEXANDRA H, HEBJSSNER A, NESMOB.LER [J]. Food and Chenical Toxicology, 2007, 45: 827 - 833

, . [3]. , 1996, 11. 7- 10
ZHOU Pei, LU Yitong, ZHU Jiang [J]. JAgric Food Chen, 2004, 52: 4355 - 4359

, , NI , 2007, 23(1): 126 - 127
CHIAOA DJ, HYU RH, HUA CS [J]. JChmmatogr B, 2004, 809: 37 - 41

, , .. 3] , 2008, 26(3): 177 - 179

, . [3]. , 2005, 24(12): 1-4

: . [P] :

200510200228 6
AHMBED FE [J]. Trends inBiotechnology, 2002, 20(5): 215 - 223
LIPTON CR, DAUTLICK J X. [J]. Food Agric mmunol, 2000, 12: 153 - 164

, , .. 3] , 2003, 13(1): 47- 49
, , .. [31 , 2003, 26(7): 443 - 446
, . M]. ; , 2000: 16 - 19

ARENKOV P, KUKHTN A, GEMMELL A, etal [J]. Analytical Biochemistry, 2000, 278(2): 123 - 131
QUSCHN D, YERHOV G, ZASAVSKY A, etal [J]. Analytical Biochemistry, 1997, 250(2): 203 - 211

[J]. , 1997, 1. 24-3Q
, , .- [J1 , 2005, 33(4): 455- 458
, , .13 , 2004, 24(9): 86- 88
, .13 , 2004, 24(8): 99 - 101
, . [ , 2002, 30(7): 784 - 787
YE Bangce, L | Songyang, 2U0 Peng [J]. Food Chemistry, 2008, (106): 797 - 803

, . [31 , 2003, 21(2): 94- 9%

, , . [J]. , 2007, 36(2): 183 - 186

RUDI K, RUD I, HOLCK A. [J]. Nucleic AcidsRes, 2003, 31: 62 - 63

L U Yangling, BESHOLZ B, ENFORS . [J]. Joumal of M icrobiological M ethods, 2007, 70: 55 - 64
JOUBERT O, KELLER D, PNCKA, etal [J]. JClinMicrobiol, 2005, 43(3): 1076 - 1080.
WLONW, ERLErA, NASARABAD I S, etal [J]. Mol Cell Probes, 2005, 19(2): 137 - 144

Z0LTAN L, ALEXANDRA D, RANErG, etal [J]. Clinical Chemistry and L aboratoryM edicine, 2005, 43(2) :

- 145

DRKD, TARA L, FURUKAWA S, etal [J]. JVimIMeth, 2006, 137(1): 88- 94
L U Nan, GAO Zhixian, ZHOU Huanying, etal [J]. Biosenors and Bioelectronics, 2007, 22: 2371 - 2376
GAO Zhixian, CHAO Fuhuan, ZHANG Chaa [J]. Sensrsand Actuators B, 2000, 66: 193 - 196
CROOKS SRH, MCCARNEY B, TRAYNOR M. [J]. AnalyticaChimicaActa, 2003, 483: 181 - 186
L IPTON CR, DAUTL ICK JX, GROTHAUS @, etal [J]. FoodAgric mmunol, 2000, 12: 153 - 164
YAN Shoulei, FANG Yanjun, GAO Zzhixian [J]. Biosensors and Bioelectronics, 2007, 22: 1087 - 1091

. [M]. : , 2006: 73- 85

, , . [J]. : , 2007, 34(7): 192 - 196

141



