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N ; AgAu
o Lo
3.1
3.1.1 ( Quantum dots QDs) m-v (
CdSe CdTe CdS ZnSe ) M-V ( InP InAs ) o
1 ~10 nm
o CdTe o
X 10° L/( mol * cm) ;
AFB, ZEN. Ren *
AFB, . CdSe/ZnS
( QBs) AFB, ( mAbs) IeG
o AFB, 5 ~60 pg/mL
AFB, (ICs,) (13.87 £0.16) pg/mL
0.42 pg/mL 15 min ;
LC-MS/MS  ELISA N 0
Duan  * ZEN ZEN
0.0625 ng/mL 3.6 mg/kg, N ZEN o
3.1.2 ( Time-resolved fluo—
rescent immunochromatographic assay TRFICA)
. (
) ( ) UCP ( Up-econver—
ting phosphor UCP)
54 °
AFB, o AFB, o
Eu'” T C
AFB, o T o 6 AFB,
70% ~120% -
15% » 15 min., o
>8 Eu’" AFB,
AFB, o
1~2 o . N
0.3 pg/kge 10% AFB, o
Majdinasab TRFICA OTA
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8 min, N N OTA o
3.1.3
o Liu
AFB, o
AFB, 2.5 ng/L
(5 pe/l) -
o Wang FB,
91.4% ~118.2% - HPLC-MS/MS o
3.2
3.2.1
AFs.OTA |
FBs.DON " .
Song AFB, ZEA DON
o AFB, ZEA DON 0.03 1.6 10 pg’/kg
Urusov ¥ AFB,
o 160 pg/mL
Canon Lide 90 Totallab 30 pg/mL
2 ng/mLo.
Moon — * AFB, 10 wg/mL 10 min
o AFB,
AFB,BSA o
AFB,BSA
BSA
o Anfossi 56 4
1 pgl/kge + NaCl “pH 7. 4 ( PBS) . /
(pH5.0) o 76% ~94%
. pH o pH PBS
Lee AFB,

( Smartphone-based reading system)
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5 peglkg AFB, 5 ~1000 pg/kgo
Zhang ( NSI-strip)
1C11
3 AFB,-BSA
0.06 ng/mL 3 0.125 0.5
2.0 ng/mL. 3 5 20 ~0.06 ng/mL 0.06 ~

0.125 ng/mL 0.125 ~0.5 ng/mL 0.5 ~2.0 ng/mL. >2.0 ng/mL

o

72

DT211
iCheck II  iCheck o
RIDAO QUICK Aflatoxin . .
N N N N N 4 pglkg
5 min 410 20 pg’kg 3 o
3.2.2 (AgAu)
o Liao * AFB, 0 AgAu
AFB,
N o 0.1 ng/mL 15 mins,
N N N N AFB, ELISA o
3.3
( Magnetic nanoparticle MNs)
o ( Fe Ni Co) 7,
Tang > B,( AFB,) . AFB,
( MnGMs) Fe, O, 0
AFB, IgG o
0.9 ng/mL 3 15 min o
Huang % ( EDC) /N- ( NHS) M, ( AFM,)
AFM, BSA
AFM, o AFB, .
o 10 min 0.1 ng/mL
AFM, (0.5 ng/mlL)
AFM, .

3.4
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o Ho 7 AFB, AFB,
. AFB, .
o 20 ng  AFB, 12 min.
1
Table 1  Application of immunochromatographic test strip in Mycotoxins detection
Analyte Signal report LOD Dt"lt(l'cll]il?:ll) time Food samples Reference
AFM, Gold nanoparticle 20 ng/ml. 17 Milk 37
AFB, 0.03 pg/kg
ZEA . 1.6 pg/kg 15 ) 39
DON Gold nanoparticle 10 pg/kg Wheat corn
AFM, Magnetic Nanobead 01 ng/mb 10 Raw milk 40
160 pg/mL
Detected visually AFBI1
AFB, Gold nanoparticle 30 pg/mL 10 Serial dilutions of AFB1 4
Instrumental detection
AFB, Quantum dot beads 0.42 pg/mL 15 Corn 42
Aghu N N . N
AFB, Algll\ﬁrru(‘to/r: Aan)d a 0.1 ng/mL <15 Rice wheat sunflower cot— 43
goid she gAu ton chillies and almonds
AFB, PBS
AFB, Gold nanoparticle 10 pg/ml. <10 AFB, PBS serial dilutions a4
AFB, Gold nanoparticle 1 ng/mL T Peanut  puerstea  vegetable 4
oil feedstuff corn
( Cy5) 0.1 ng/mL AFB,

AFB, Cyanine 5 0.3 ng/mL <30 Corn 46
AFB, . 2.0 ng/mL <10 ’ 47
Gold nanoparticle Coffee red yeast rice corn

AFB, 20 nm

AFB, Gold nanoparticle 0.1 ng/mlL <3 Rice corn barley peanut 48

wheat and soybean milk

AFB, 0.03 ng/mL

AFB, 0.06 ng/mL 15 49

AFG, Gold nanoparticle 0.12 ng/mL Peanuts

AFG, 0.25 ng/mL

AFB, 0.25 ng/mL

Og]é; Gold nanoparticle ?sgl/]ﬁl/]ml‘ 20 Peanuts corn rice 30

AFM, Gold nanoparticle 1.0 ng/mL <10 milk 51

AFB, Magnetic ~ nanogold 0.9 ng/mL <15 Peanuts  hazelnuts  pistacia 52
microspheres almonds

AFB, 5 pglke _ N N 53

7ZEA Gold nanoparticle 50 pg/kg Corn rice wheat

AFB, Eu( II) <15 54

Quantitative detection

Oilseed meals
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1( Continued to Table 1)

Analyte Signal report LOD Dete(crtrll?:) time Food samples Reference
Liposomes en—
AFB, capsulating a visible 20 ng <12 Nonfat dry milk powder 3
dye
(AFB, + 40 nm
AFB, + Gold nanoparticle 1 pglkg 10 Com 36
AFG, +
AFG,)
0.5 ng/mL AR
.5 ng/m B . ) .
AFB, Gold nanoparticle 10 g /ke AFB, standard solution 57
Foodstuff
AFB, Fluorescence particle 0.3 pg/kg - Peanut rice vegetable oil 38
AFB, Gold nanoparticle 0.06 ng /mlL, >15 Peanut 59
(AFB, +
A + 1.0 pe/k 20 60
AFG, + Gold nanoparticle Y peike < Corn
AFG,)
AFB, Fluorescent micro— 2.5 pg/L Not indicated Soybean sauce 61
spheres
40 nm
AFB, Colloidal gold 5 pelkg. - Corn 62
Quantum-dot ( QD)  0.0625 ng/mL ZEN
ZEN A . . : s 10 ZEN standard solution 63
submicrobeads 3.6 mg/kg G
orn
(QBs)
FB, Fluorescent micro— 0.12 ng/mL 15 Corn 64
spheres
0.2 ng/mL N . .

OTA Gold nanoparticle 0.25 ng/mL 15 Rice wheat corn and soybean 65
PBS: ( Phosphate buffer solution) ; AFM,: Aflatoxin M;; AFB: Aflatoxin B; AFG: Aflatoxin G; OTA: Ochratoxin; ZEA:
Zearalenone; FB,: Fumonision.

Pg °

(1)

(1) 39 48 50 ,(11) (
QDs) QDs
. (i)
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(2)

N

OTA DON FB,

Al, 0, %

(3)

78

o Lai
10 ng/mL,

(4)

81 . 46
o Shim

(cyd) DNA

ChemiDocTM MP System

30 min.
(5)

References

75 76

46

80

o Wang

; (i)

~

CaCl, ”

72

PB

Tris-HCI

Phage2-5

AFB,

anti-ey5

1 LI Rui CUI Hua XIE Gang WANG Song—Xue. Grain Sci. Tech. Eco. 2013 38(1): 21 -23
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DNA

0.1 ng/mL
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Application of Nanoparticle Probe-based Lateral Flow
Immunochromatography Technology in Mycotoxins Detection

XIE YanJun'® YANG Ying’® KONG WeiJun® YANG Shi-Hai"' YANG Mei-Hua"*
"( College of Traditional Chinese Medicine Jilin Agricultural University Changchun 130118  China)
*( Institute of Medicinal Plant Development Chinese Academy of Medical Science &
Peking Union Medical College Beijing 100193  China)
*( Pharmacy College Chengdu University of Traditional Chinese Medicine Chengdu 611137  China)

Abstract Mycotoxins the secondary metabolites of fungi are generally recognized as potent carcinogens and
teratogens with great harm to human health. Under the trend of ‘batch testing’  lateral flow
immunochromatography ( LFIC) technique has been widely used for the detection of mycotoxins in foods
feeds and agricultural products because of its simplicity low cost and rapidness. In this paper the current
research progress of LFIC is reviewed. The recent application advances of LFIC with various nanomaterial
labeled in the detection of mycotoxins are overviewed and prospected. This review will provide useful
references for the future development and application of LFIC for mycotoxin detection.
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