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Abstract; The aptamers used for screening various food hazards,
such as pathogens, biotoxins, antibiotics, veterinary drugs, pes-
ticides, heavy metal ions and so on, was firstly introduced in this
review, and then the advances in simultaneous detection of these
food hazards based on aptasensor were summarized. Finally, the
future prospects were discussed in the perspectives section.
Keywords: aptamer; food hazards; multiple targets; simultane-
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o [ ARG I LA RS ) I Ak L 2 O R R R . O A
AR I SEROE B4R 1 £ SR B AT R R A R T RIS
T A 1) £ T 6 5 ) 22 S A [R) B G 2 R 1 A 6 25 34
HIE o T U SCFE UL AR ok ) R R 3 TG 1A P AR S
WEREFDMEHRE R EESRE T2 AR5
WFE A R HEAT 45 L LU O 4 J5 TT R 4k T A% IR 38 C 14 ¢
AR R T 2 R AR TR R 3k R 4R A
YA T AT A S A% R 3 IO AR TE B & A G T 4 I
T ) 4 o
1 &MWEFHY IR G AR BLIR

[ 20 #48 90 4E L Tuerk %57 1 Ellington &1 4
BEREBRE AR AR LR, 238 30 4E W R . T~ KRB L
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AR B IR IE RO . fE B Z 2L BURE L EY
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o N Y A ol O S DT U R AR AR OR AR B A . R 1 B
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OL. MR 1A LIAEE, B 2008 SERE. EATH 60 /R4
B 16 W A% BRI T A Wk A A B R B AR AT . O AR
VR DUER BURNW E B AR R B R FILRIE. B
KRZHIE ssDNA BRRE M UF KA IR 0157,
ZAER AR E AN R ALEA S5 FhaHE Y
et RNA #% RIS Bl iR, X F % &l F ssDNA th RNA
XSRS TEA YR AR T R TR B Z 75 k. WP
G BERE - BORE AR R SR T H W IRIE
PR P 3 B A AR AE 80 bp 2645 . RIVAZ DA O 8 ST oh 4%
AR . MHAER E SRS AR 55N
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MR REMBERE R R A RE S, Hare A A A
WL R & TCARAE S 43 7 BB B T ) 2 b B0 B 1Y () i
R J7 g, A SR B AF . 0 Zhang 2807 L T A% IR IS WL 0K 4
S PETRUN BRI G K B T35 9 25 5 UL A T X
SR FE VD 1] TG v 0 6 B €8 90 4 BR B 16 AT [) I ARG ) 1 it 8
R 3 L AR 2 W A% R, B AR K T RR 43 B s 15,
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e A A B RE 1 T TR D T 84 5 7 2 1 5 9 B R ORI
Wang S5 MK B3 98 V0 1) EC TR A% I 3 T Ak 0 4 2% 0 7
7] BR TR % R 38 WC A& 43 5 AR 10 E NaGdF4: Eu Fl NaYF4.
Ce/Th Wi Rl 5 G i 1] 43 B 29 56 99 K WKL FAE B 15 5 4R
BFL DL Fey Oy B 90 A J0URE 11 72 1k 19 A% BR 35 1ic 4% 15 4
RBEE AT — W K MR Rl AT R T E R ERN
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A BT — 8

153 195 b B0 T 7] Bk 4G =2 A1 Lu S 070 35 0 i A
Je O R VT — Bl A TR A R AR O A AR AL S TR
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T3 i B30 T A4 () B ARG 0 S D R B AN I 1 BTN . R
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H AR 10 19 2 B0 M A0 2R 0 B2 2% ARG 0 B K A
BRI 3R A 4R T A 25
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VEERHEIRER WA H SR AW SR IV EER.
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BRI N 5 A B AR o i B R BRGSO
MR A GBRER R T-2 % 2 8 000E o ik e &
Ak ST FAX R A B AR 3 1 3R AE S e AT £ AR
R AR M BB T RAF A LA, Huang %507 WA
MFERAN SR OH AR EE A B M CERE
B R 23 BIAE IR SRS DL E A T M £ 8 2 5 22
KIBURL 15 5 BEE  F T AL A7 88 06 1 S 96 1 K R
HET T L ) 4 B 5 ok St R B e 5 0 R I B AR
SLELT 3 A EE R A IR A T ARG B 43 33k 0,062,
0.069,0.040 ng/mL, FEA % 4 ) 7 M Al e i L A

SR H R 55 R 2 S0 AR A 3 4K 2 0 8 2 B R
BT [ BRI, HC R RE RS T 3 RN
BB R, i ER T KM EER A RRDSEER B
MR BRI T Ak A R A, S T
F Si0, @Cd Te Fil SiO, @Pb S Jy b3 4 1 vy AL 2% 1R
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MEE R A R S R B (0[5 BERE I0, K I 5 EE 0
M2 F)f/? RS ) 2 P T B T LA 0 PR K B B e
BG4k 0.67,1.70 pg/mL, Wang %0756 Tk ok
B 07 T A, T 35 A R ol R A A% RS T A 43 i Al
Cy3 Ml Alexa Fluord88 5 Y3 HI1E Jy /3 F 4 73T T —
32 A0 A B0 1 % PR O T AR A 4 1R AR SRR T

BHRBS - ZRERGERRCEY S BIFQN PR RHR

1.484 ng/mL. % I, F FIZE0ARIC £ A 7E A= 9 5 R R B
AR T IO B g R DL S R A A A OR [] I A% R IE TR
PR3 EARICAS [ 0 9 56 43 A8 S AH I 4 460 000 J7 12 DA T
SEIAGIN ( AH 2 B AR 10— FREE A AR A
2.3 REWKBEMWARE RN

TERAE A 7 A& - SR B b O T ORAE L R AT
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Table 1 List of the reported aptamers of food hazards
faE Y - JFAK 5% fa F Y ~ RS 5%
] - 0 B - . s 78
g HAREAR L RS ¥ /bp ik g bR T8 T A A 5% /bp it
Eliikaas) ssDNA 59 [11] R & ssDNA 95 [38]
) R A ssDNA 79 39
Xb %% K RNA 65 r12] AR * -390
0157.H7 e g 2 ssDNA 60 [40]
R W A B ssDNA 80 [13] biks HWER ssDNA 80 [41]
HORE B R ssDNA 80 [14] MEZ Bl R RNA 84 [42]
ROGEDITIRE ssDNA 80 [14] by FE KA ssDNA 59 [43]
HEBR ssDNA 80 [15] it e . P e e ssDNA 96 [44]
L % R ssDNA 81 [16] T s Wt ssDNA 38 [45]
HEIRHE ssDNA 80 [17] LBk 25 ssDNA 55 [46]
M EHEZ A ssDNA 76 (18] || &2 sowgmk ssDNA 66 [47]
5 10 HE W) B ssDNA 80 [19] ZHR ssDNA 58 [48]
RN ssDNA 80 [20] Zn?* ssDNA 61 [49]
4j(£’]ﬁ$ Bl SSDNA 80 [21] AS?.\ SSDNA 99 [50]
T, %% ssDNA 80 [22] cd? ssDNA 68 [51]
S 00 4 BR 1 2+ s
i;@‘;ﬁ%fﬁ 7 WDNA %0 237 | o Hg ssDNA 51 [52]
ﬁ;ﬁ C e ~ o
Cu? ssDNA 51 [52]
Pt ssDNA 75 [24] Ph* ssDNA 51 [53]
o B0 1 45 Bk : 5
e i;@@m%fkm% DNA %0 [25] St ssDNA 16 [54]
g B Ag~ ssDNA 12 [55]
T ‘
el 2 2 ssDNA 80 [26] - T <sDNA 93 [56]
H i 4 TS .
K H Bl 4 ssDNA 80 [27] sy TEEHLEOR A1 SDNA 80 [57]
MR EEE RR ssDNA 4
RS = sDN 80 [2s] )= v ssDNA 19 [58]
CHLE R ssDNA 7 2
RAER = 6 [29] BHLHRE ssDNA 58 [59]
&9 0, 4 w5 BR T
£ A ssDNA 82 [30] LERG RNA/ssDNA  26/38 [60—61]
R SsDNA 20 r31] X A ssDNA 60 [62]
il R 2 2 ssDNA 80 [31] R ssDNA 89 [63]
ey, WDNA 76 r32] R A ssDNA 80 [64]
gy Ko R AR T ssDNA 80 [65]
N B b
W % % (OTC, <SDNA 76 rss] || 2 seszmm ssDNA 80 [66]
TET.DOX)
PSR Eanll| ssDNA 84 [67]
il;if FIREE R ssDNA 21 [34] - DNA % 687
My g 35
TOEARR RNA 2 L35] 2 iz ssDNA 90 [69]
HEHEE ssDNA 21 [36]
fry TRU RNA 36 [37]

219



220

MR ¥R ADVANCES

Wevi EY0ks skl
"1

Schematic illustration of aptamer-based lateral flow test strip for the simultaneous

Figure 1

detection of three types of pathogens
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Figure 2 Schematic illustration of the simultaneous detection of OTA and AFB,
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P T P B B I B RS
2.4 BEEZEARFERKN

Wil ol fb 2 A i b & R Tolk = A AR SR
Wk E IR R P S HE A s R T



&M | Vol.37, No.4

A3 wxiEE;r#AmniEmnkikitR2A
Figure 3 Schematic illustration of the design of tetracy-

clines broad spectrum aptamers
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PR e R BN AR, LB T PR He' ™ [ [H]
AF G ), RS M BR 43 1 Sk 50, 150 pmol/L, Khoshbin
SEUVIF R T — b A B AT DR R A A R A R A A A
AR AT AE 10 min SER He® ™ R Ag™ 4 [a] 460, JH:
Ao 00 B 43 I 2 1.33,1.01 pmol/L, H B3 i H F 7K 4
AR5 SR AE B A M KT . R P AT B He® ' L P
A Se* " B TR S BC AR O A TR AR A R 2 e
e SR G55 AR AL BB AR IF B T — BT B g R A 1
AR AR EI T 3R AR B T Y 43 25 R R

SHRHBES RRERTERRETY S BTG o # LA 3R

it

2 A% 8 s B 0 55 19 58 S0 R e % 1 dee IR Y B 43
Wik 0.013,0.017,0.022 nmol/L,
2.5 EREBBEEYSBIREMEN

W 1 [A) — 28 AL fa 1) 2 S8 b 1 [R) I AG T B R A L B
HEFEWE T A F R GG F WA £ MR E A
HOR . XFA [F) 2 B0 e T ) 22 B ) I 4 D0 1A R AT R B
A% R R ARG Y PR R . A Yan FPY FIHH Fe; O,
FSIO, 4 K JBURLAE o B0 i it % 55 R A G BRI
ATP 3 e {4 3o S 25 4 B 75 2K [0 5 78 90 K W0kE 1, sy
T b R A A A AT L S BT MU AR PR i R R
AR ATP i[RI BF A I o 32 i Jr 2 4 P 9 1) 9 ol i
W e ARAG I FR 2351 1% 9.02,9.31 nmol/L. ER T WA [F]
R F W [F A I A1 Tin 209 B 3 T 3 Ff R ] 26 2
S8 Py TR IR U7 vk oF He? ' it & R A Mo
TG PR A TR 345 C 1R 43 590 s 12 S [ L 3 e 4 DK b B L b
BT RS AR TR IS SR TR T
— A 48 A 8 & L K T i R U SR L BRAE O AR AT
I P e I SR H e AR R DU BR 43 51 O 5 ng/mlL,
3 ng/mL F1 85 CFU/mL, #— W58 £ W H ¥ 7E 30 min
P 58 B KAE 3 i 3 1 W) B A . He 28550 D R
M E ML MR 178-ME B 3 Fh R BRE L K 4
FEREF S BN W OK BURL b, #7 T — R RO 450 A
BRI T Z BEAR [F) Ip 4G 0, 4G 0 S H A 1 4 PR . I
ARASE I R 43 531 3% 0.32,0.95,6.80 pg/mL. B A5 7
ANV SR TR T 52 24 e O T A ) A I AR O b 4 BT A
Y SR 501 R R e T LR DN 1 BB R E L FE I AL 3 min B
RESC LA ok b RAREE & i B R R M, M 178 —
Bt 3 A AR 1 [7] B A

B4 ATHEMAKZTDNA 5 FRAGBAELS R B enFAEL HwFEEHF M A 1780 =55 R 22 =

Figure 4  Schematic illustration of method for simultaneous determination of kanamycin. aflatoxin M, ,

and 17 B-estradiol
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