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Preparation and Application of Aflatoxin B; Single Sample Pretreatment
Kit Based on Aptamer Affinity Magnetic Beads
LIU Hong-mei', SHEN Wen-jie>, XUAN Zhi-hong', NI Bao-xia', SHI Ya-kun®, YE Jin'
(1. Institute of Grain and Oil Quality and Safety, Academy of National Food and Strategic Reserves
Administration, Beijing 100037, China; 2. School of Health Science and Engineering, University of

Shanghai for Science and Technology, Shanghai 200093, China; 3. College of Food Science and
Engineering, Henan University of Technology, Zhengzhou, Henan 450001, China)

Abstract: In this study, aflatoxin B; (AFB;) aptamers were covalently coupled on the surface of magnetic
beads to prepare aptamer affinity magnetic beads (AAMBSs). Furthermore, the AAMBs, incubation solution,
washing solution and eluate were pre-encapsulated in reagent strips to develop a single sample pretreatment kit
of AFB,. The automatic pretreatment of AFB; was realized through the automatic mycotoxin purifier. The
content of AFB; in the eluate was determined by ultra high performance liquid chromatography (UPLC). The
preparation conditions of AAMB and the use conditions of AFB; single sample pretreatment kit were
determined by optimizing the particle size of magnetic beads, the indirect arm length of aptamer, the amount of
AAMB, and the volume of incubation solution. Recoveries was compared by manual and automatic
pretreatment methods. Under the optimized conditions, the limit of detection (LOD) was 25 pg/mL, and the
spiked recoveries at low, medium and high levels in corn and wheat ranged from 92.8% to 110.1%, with the
relative standard deviation (RSD) of intra-day precision less than 5.1% and the RSD of 6.7% in term of
inter-day precision, which showed good sensitivity, accuracy and repeatability. The results of AFB; in the
national certified reference materials of grain and oil substrates (corn, brown rice, peanut oil and peanut butter)
were within their extended uncertainty range. The single sample pretreatment kit developed could automatically
complete the pretreatment of 10 samples within 20 min with the aid of mycotoxin automated purification
instrument. This method has the advantages of short time, high throughput, small batch-to-batch variation and
no need of cold chain storage and transportation. It has a good application prospect in the quantitative detection
of mycotoxins, and could lay a foundation for the development of automatic pretreatment methods for other targets.
Key words: aptamer; Aflatoxins B;; magnetic bead; grain and oil; single sample pre-treatment kit

# Ml ##E R By (Aflatoxin By, AFB, ) ZHE &k 2 ngke”. MR MM IETE I E 2,

H

im0 & ( Aspergillus flavus ) F13F A= i 5
( Aspergillus parasiticus ) 724 (A TR AN,
e T WK R B R A 2% B A ) vk g R 2% i 17
i, AFB 1R BB R R AR Z —,
JeXe 4 M Ik & B Rk SUm Y, B E PR
WAL (TARC) 304 T X80m™, iz tefe
FHCE . BRI AR AL A 7 LR AR R R
T 2 R A BE T AFB, 5% 8 0 m R
whRifE, FREX/NE . KE LHSG T AFB, 5%
it R 5 pg/kg, FoK . F KR E K]
fi T AFB, 5% B B e B R 20 pg/ke™ s BREAL
SE A AP P ) AFB, 95 K5k B R

AL A, R, XPREG TP RRE AFB, 2
P ARl O DR B G I ) YA A R AT S 2 G
FEl,

HAT, ®MEER a2 258 A %
PSR AL LT AR A BUAE:U QUEChERS
( quick, easy, cheap, effective, rugged and safe )
WUV oG s AR N RN 2, B4
PR bRE . ATk brrfE . FFEZGEL . ISO bRifEss
N AMRHEGR, (BRI R 2 . FERHK
AR S TAER, ARHIBAEESE 1Ak T A
fEEk (IMB ) FY BRI 75 2 AT AL BE 5 32 I 7E AR il o
BRI R, B BRI FE
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BIF) 30 BFEEH Bt S VS ST SR T KL 123 )
A RCR RS0, JF B e semizk 5 BAMRAE; HMiERER B (AFB)), HIil&EH

H S A RS AR 2 B ] i N CHRAEAT R i DR 22
Fi v Gy D A4 3 R AR P

BEAE A I HOR B & R, A% RS BC AR TE 23 A Al
W)z N, AR A i AR e
fii{k &4t 1k ( Systematic volution of ligands by
exponential enrichment, SELEX ) )£ AR i e 45 21| (1)
—BUBESL T IRIT S (DNA 5t RNA) 1, fig
BHEEET . 4. AIVMEEY . Y.
HH B B PR TR R e
SEAUT I A ShURMLE, BA A
Sren . AEEENE R . AT I ORAE L ) 25 S
INTEAL

BT, AW ST LG I R B RN A R 3 T A
MIOERPERE, LUBGREEREER A 4044, DL S5
T3 R SRR FCAR U I, e A
R T A A 3 e T o B S A 1 A o B = v )
AFB if BC A % FI R4 BR ( aptamer affinity beads,
AAMB ), JF 2T AAMB #E— LT K T AFB, Hikf
AT AL PR &, B R R 4 A s,
T C AR BRI ADAL . @FL. @fL. ®
fLFIAL, 58 AAMB IR E | DR FIGE I i A
M SEBAE S i AFBy B FI s 45, 456
UPLC-FLD SZBUREfh T AFB) SfiTAE . e
FE FAI
1 #RE5FE
11 SEIGH#

4-HERE R ( MES ), 1-Z3E-(3- —H R & It
PN ) BBt — WP % ( 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydro, EDC ) Fl N-3#3%L T it
W ¢ ( N-Hydroxy succinimide, NHS ): 3
Sigma-Aldrich /3 H]; 48 HPLC 4lifbiy B i &8 &
By @RS AR TAY TR (i) RIYARA
A, M, 5.GTTGGGCACGTGT-
TGTCTCTCTGTGTCTCGTGCCCTTCGCTAGGC
CCACA-3", I H AT Z S 59O R (FAM)
Bii; ONF (3gal): & Fisher A5 REER
EWIRERE (2 pm, 10 mg/mL ) FER LI IS s B
(30~150 pm, 20 mg/mL ): FRM A P BE 2 T

% B, (AFB,). #i&# X G, (AFG,). HEM%E
R G, (AFG,), #ETER A (OTA) bRl
VW ZORE A B A R R i B dR AL

0.22 pm £ 4L=0PES (PTFE): MR (hE)

AWRAF,; =HFR I B (Tris ), AL
(NaCl), & b8 (MgCl). #hiR (HC1), &1k
BOCKCL): dbstfe )5 nhif-20: REETOLE
KL THESE T 5 Bk AR — K &% (MES,
L =99%): b A SEARA AL RHAT PR 2 A 5

H& R (Gly, Zi=99%): dbai&3EFRH
AR T 523 H /K : Millipore 23 8 B Milli-Q
REEALTIAG; EARB . DNEBERES: A
.

4542 P ( Binding buffer, BB, pH 7.5 ) H?
A 10 mM Tris, 120 mM NaCl.5 mM KC1,1 mM
MaCl,, P2 ( Washing buffer, WB ) H1+%
A 10 mM Tris.1 mM EDTA, 0.1% Tween 20,4 °C
Ar, &H.

i B S0 255 G2 bR IC I AL 10 pmol/L
G, BRI 95 °Chn#k 5 min, 25218
rHEER, &1,

T S50 = B A8 L e 32 % i B 5 305 YL 1
JEFEPIITERF 2 A N L 5% IR IR M I W I 16
24 h Db b, SRJE FEVRIR N S K vk
1.2 X=HFig&

POBF R R £ B 745 ( laser scanning confocal
microscopy, LSCM, 3¢k TCS SP8): fkF i &
g ( bifg) HHAMRAHE; BT RF (SQP): 2
ZHAER A (dbat) ARAR]; 8RR
A AL (MTV-100 ): HLH BB AR A 5 B0
Pl (H1850): Wmd WALEA FRA A5 8 iehs
R FERCHIR (1) (A IR A R ; BEH
C18 tai%4: (100 mmx2.1 mm, 1.7 pm) FIHE
WO AR 4335 4 ( Waters Acquity UPLC ), it H 3
AR L POOCH . 2RI #% (FLD ): 32 [E Waters
/AFl; Chemi DOC™ XRS'fk 2% % 65k I AL 1R 7
%i. Mini-PROTEAN ®tetra FLJki% % : J[H Bio-
Rad AH] .
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1.3 EEAEMBEIRA &

22 CL AR IE A8 B A S8 FRE A9 i 45 k),
Vo 2 BB M ) T A 5 2 A 0 1) W ok T A (S B
il 25 18 B R SR AN REER . B 20 mg FEAMTR AT BB
BB ER , WEOr B Bk BIEWE , RUTmA
200 pL MES ZZ#% (10 mM, pH 5.0), 10 uL #
it i 1 ) EDC %3 (10 mg/mL ) A1 10 uL NHS
W, BT R IR A (20 ipm) BiEfL
30 min, f45rE5E BIE, JFH MES 28 vpl ik Uk 4
Bk 2 . SRJE, A 1 nmol AFB,; i B A K
(10 pmol/L ), Ff/H MES ZEmii#bE 1 mL, &
TS e IR 21 (20 rpm ) F3G 4k 120 min, R
EEEHR, A 1%H&ERIBFR (MES &
WHCTH] ), RS2 RN 2 h B PRI AT 2 B
f 53 1 22 B I WK T DR 22 il AN 46 5 52 ol
WG VE 3k, BT 10 mL 258 % 0pil
53] AFB, & BCACEFIREER (1 mg/mL), 4 °CI4#
7, &
1.4 52 7R 4 Mk B o8 ik B i

SR TN A5 TR fle Rk G L K S 3R T FR S TBE 2% il
VBRI DR 25 1 25 1) 12% 788 1 3R VA s IR Mg B8 s 141 7
% 3 uL FREE S5 3 uL 2xTBE JRER FEEG Pl
BANRA, SRIGH 4 nL IR A B A AR AL
HLUKA5F: 300 V HE HLEIZ AT 30 min, SAJ54%
e SYBR tm Gold 44 5 min, f/5 i ATHEME
RS IEE

1.5 E T iE B 55 F0RE Bk 09 28 R A B Ak 38 3K 3
SEMH &

MUK 1 mL AFB, 35 B4 % ML EE (1 mg/mL,
@fL). 9 mL &gl (OFL ). 1 mL KL
M (L), 1 mL PEHZE ik (@11 ) F1 0.5 mL
HEE (@FL) KA s FLikFI &, Pt
WFRFIA LT, 220 CHEf 10 s, #l15 AFB,
FREAHT b BRI £ o
1.6 f@iEsEH

BEH-C18 ikt itk 40 °C, HEM AR
B0 10 °Cs JERERESN 10 pL; SFETE: JshH
FHEE : O K (17.5:17.5: 65, viviv), i
BN 0.2 mL/min, ZEEHRINEHIECL B 360
nm, &HEEK R 440 nm,

1.7 HmilE

FREL S g /N2 Ml EOK M, JA 20 mL Z & -
IKEEH( 84 = 16, viv )T 50 mL BS.045 7,2 500 r/min
iAJE 20 min, 7 000 r/min BS.0> 5 min. i I
AFB, PR AL B G B DR, SRS R L
1 mL _B3EBOMA K &M OL . K5, Bl
ECEEER b, BRI AR A A g,
PE#E AFB-AAMB 27 (K 1), S ke
aith AFBy BRI E 4. BT8R, I UEN
fFLHA 0.5 mL K IRSIJE L 0.22 pm AT ALEERR,
7S WO SN 27 X3 L S w1 718

%1 AFB-AAMB EFE{T5H
Table 1 Running parameters of AFB1-AAMB program

LS L 1E% i
1 @  LEFRGIES 1min ERACEFIRERI S 08T 1L
2 @ WM 1 min T G S S R R B T R SR T
3 O AHERGRS Smin IEE: BEACEMEKSSSHTO D, R AFB,
4 ©  #EH 2 min TG PR R RN R BRI B T R R S SR W
5 ®  LEFRGIRES Imin BE¥: SRR SHTOT, KBTI R
6 ®  #EH 1 min T THC A R ARG R O T R R T
7 @  EFRGIRS 1min B SRR MET @Y, BT
8 @ WM 1 min T G S R R B T R SR T
9 ®  LEFRGES Imin B SIS T O, BCEER 3 gk AFB,
10 ®  #EH 1 min T8 O PR R RN R ER W B T R R S SR
11 @  LEFRGIES 1min IS ECAEFREER KT OFL T




3145 2023 B5H @ P —— REZes—
B 30 BFEEH S AT— S35 SV KR 12 4
2 BN e B AFB, #EATRIACEE . WE 1B Fis, BEER

2.1 HWMEE

AR 5 T T A 14 5 25 R D R A R AR
i Ab BER ) G TAERBRIIE 1 Fis. &%, X
JH EDC HI NHS 2 B 5 53 fi 14 2 e B 3281 740
B, Ol Fo AR B e R R e T, AR E T
R FIRLER (B 1A), SRIGHERR “1.57 #il £ AFB,
PFAREATH AL B A . PRI 17T M AR X

FETH 9 38 BE AR AT DR S 5 A O FL AR A H O H
() AFB,, 2853 W T | e Bk itk AFLFI@AL
VeV 2 IREBREE T, SR, OFL Ay EEfl
il Bk 2 T A B = 4 4 A A AR AT K
AFB; RS T B BT o o), s PR
FIREER B QL . A T RIE R 45
WEETE , ¥ 0.5 mL AKIMAGFLH, RAEH
0.22 pm A LU U8 T, _EHLAI

Q@ wx —— Emik S E - AFB,

B EEEFRMEERAEE (A) RAFKRTLAEKANZ (B) HRER

Fig.1 Schematic diagram of the preparation of aptamer affinity magnetic beads (A) and single sample pretreatment kit (B)

2.2 WM

T B AR Ry 3 AR 1) [ AH 280, B LA 1
IR N =R e 1 AN £ 1 <01 Tt NS % Y 12
FLA (i E [T Al e A s M, BRI R AR B 1Y
JERE SRR, I RRe S U R AR PERE,
M AR o B IR 75 R 0 B AR v A A T o f
N T B EEREBRRLAR W RZ M, 43 344 1 nmol 35 Fii {4
52 umRFER A WREERFN 25 pm BB BE R B w2k
IR C1.37 R T A 12% M RN
75 T Ji v, A O 168 10K AT 5 190 3 T R U R A T R AE
(B 2(A)), TKIE 1~4 195530 53008 T 2 pm R AL
RE VWK GIE N ARMEECET . R B 25 pm

BRI LR TR 505 B (R IR AT . 5 M,
HipkiE 2 FIYKGE 4 hIJCHE B AT, R 2 pm R
SRAWREER 25 pum BEARHE BRI RE R34 7] 538
Be AR B IR B, A5 2 pm 3 AR 3 FRE ER AN
25 pm 3 e AR E G Bk

o ST R N MR I 87 ST S
7, 4 504 2 pum 38 B AR SR FIREER A 25 pm 38 e
A SE FRE  ) £5 B RE AR T AL BRI & K S ng
AFB E.F 8 Z e i AP & OFLH
IR 1 EATIBAT, FHESPIRNIE e A S R X
AFB, IR HEZS G RET) . BATEHG , 0@
L OWEBR ). @, @FL (PR ) MO (P
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W) 3t 0.22 pm AHLIERL, LKL AFB,
M, JRTEEER, g5 2B)FR, H
2 pm G AR SR G 2R A 1 AR A T A 3R
EMOFIEF W AFB, IR 33.5%, ©FL
VR AFBy 1 IRy 50.7% ; 111 1 25 pm 3
BCAAR S FIRERR il 2% ) SRR AR T AL 2GR & DAL
QFLFM@FLH AFB, M IEIBCRY /N 5%, HEFL
VRME H AFB A DIy 89.3%, KM 25 pm B
W PR HE R S & A VR AFB 3 FUAAR I 2804
2.3 EEAEMB IR RAE

R T WY T A R B 2R TR 3 G AR 43 A
B, BEIERCARE 3% Cy3 Yeklbric, [FIRRRH
SURAR ORI . 3'-Cy3-5-F HEARiC 1Y IE Al AR AR 3
“1.37 W IERA Cy3-bric i B A 5 MG 2k
SXJ5 , A1 Binding buffer 4 Cy3 #ric (Y1 Be {4 5% Al
WEBRUEM 5 U, DARBRAMICAIE NI . 7E80E
PRI R AR WABE 1Y 550 nm B9IEOE R, Cy3-#ric
{18 3 PC 4R 25 R G B S R I LR I Ok A
%o WE 3(C)FrR, Wik AT UL 5 4R a5
s, [A14% 3R B 3 AR 7E Rk 2R 1R 52 1 50 43 A

1201 (B)

m 1L
100 o 3f[+47L
mm 51L

2 ym 25 pm
ERCHCRFIREER G A SR FIREER

(A fi% T66 T 325 T 1 15 Y 19 5% TR TG P 6 S FL VK 11 5 (B) %L
AFB; [ FI(C) Cy3-FRic () L4 5 A BRIOL LR £
(D

(A) Polyacrylamide gel electrophoresis of aptamer solution before

and after coupling; (B) The recovery rate of AFB, in every hole and
the (C) laser Confocal microscopy of Cy3 labeled AAMB

B2 EEEEMEERNRE

Fig. 2 Characterization of aptamer affinity magnetic beads

2.4 EEREEZEEKERE

o O B T Y PR R O LA B M i R
[FI] Y P M S IO ] 8 1 P A S ARG BR i AR A 2
e 2 [A) S INTE >4 1 [ $ 8 A R T/ NI A 1 =5

[ 452 B AT B BTG MR 5 o FRATT Z Wi A i 9 3R
3l it C7 A3 (A3'CT7) W@ Bk b ot
fRAB T, AL EUE Ui ) B R o5 s =% THT S B6C 1Y
WA 2P N, ABEgE i — 2 %5 T 1]
B 1) X R T TG R 5 P L R A G 1
M, 43506 1 nmol HAT C7 MR (A3'CT7) i
C12 [ (A3'C12) MIERIAS 200 uL BifEHE
PR IR RARIE , Tl £ R IOE 199 LA AR Ak 3R 4
OFL A 20 pL 500 ng/mL AFB, FRiE AT
BTSSR G, EALKMGALH AFB, & &, Jf
R ECR, SERmE 3A) s, PR &
OFLBELL 1 AFB, (1 [51SCR 5351024 103.0% F1
101.3%, R EA C7 M MG B AMEA C12
V) B2 )3 B AR A o B S e 22 5, O T RRAIR
R A, WU Sk R C7 [R5 1Y Be 4
T B I (1R P
2.5 ERAFENEHKAEHRT

T ORI G BR 1Y) 22 /0 A 5 e e AR Rk
R ERACE RG>, REOLE £EL
RECs , IR AR ARG 5 T 32 PO A 3 RO 2k 1 &=
ot Z2 W) o 3 SRR 2, HEIA I A, il B
50, 100, 150, 200, 250, 300 pL 1.3 FP¥ERAS
PRSEFIRERR , 25 AH I 1 B A i A 37
MR 13817, B EGE R L MG R FH HE % AFB,
RS rEg G RE I m . BATA G, 73
OFL. FLFGFLit 0.22 pm AHLIERE, FHLKE
WAL AFBy BY& &, JRHEEIeR, 4558 m
Kl 3B, Bl B3R & B3 (50~200 pL ),
OFLYE IR g Il e e n L i OFL A 7
H1 AFB; 19 RIS W AR, 3R W14 3l P 44 o
G ER P 5T LIS & R X AFB, YRR M
ZiGHEJT, MPYBEBRH R KT 200 uL B, AFB,
8 [l e 38 22 0 AN K, B0 8 3 T A Bk 2R
200 pL (1 mg/mL, pH7.4),
2.6 WEEEHMAK

O E 1 B EEA 1 ) AFB, # AAMB
FUH A IE BOARRE R A . BRI, XS mE
PR RBESBOAT T AL (@) E WA Sihs
b ) LA RE R R IOE A AL, L
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W RS O, S RCACE IR R I AE R WA 10 mL, [Rth, fZ3% FH 0 E i A
XA VLRI T Z 2 RA R, S IER B8 10 mL, O)IEFEEE: BT #E AFB, fil
W SRR RS A Z A EAE . T AAMB BB TR 45 A Wi A, Xf AFB,
AR S A A 0 B R AR A A OFL R A TR (2 ng/mL)F1 AAMB 7E@FL i & B A (0.5~
A X OAL B B WA R U4k, DA fR 10 min) JE4T 7%, WK 3(D)7s, 0.5~5 min
3 O R S5 FRERE 0935 VE L 4% 20 uL500 ng/mL AFB,  ZIA], BEAE SNSRI A RS I, AFB, #4 [R1iC 3 2
AR & OFLH , 3£/ Binding buffer 245 %E M5 5~10 min B, AFB, 8 BRI TE 100%7E
1.2, 5 R 10 mL, #3157, Hgmam A RUWEFHEED 5 min 7TRRIE AFB, Al
PRBUGHE LV R RGBS A RE D, AAMBIIFESTE &

BATEHRE, 0BG P RVER®GT 022 ym 2.7 FEHHREMEESELAMENNALE
APLUEREE, EAKMGALY AFB, & &, Jfit J TG EE R R4 A b rERE , 4y
AR . SERAE 3R, VBT AFBy ISR FHFE SR A 3 R AL BT 2052 B AR SE A
I R ITE 94.2%~104.3%2 1], F ] FARERFLS MEBRMIE R . DERAMIEI A 2, 4% 20 pL
1~10 mL B, & FCRRERIS BA RAFHYEFTT 500 ng/mL AFB, 435!/ Binding buffer & 25 % 10 mL,
IEE IR, O AT LUMARFERSZI EEH R4 A URIBE 1 1817, W TR
WA R BB R, ol C AR R RN RE BR B9 R AR A VRIS BIRE S AR s, I ELAR A Ab B i R I i
RGE, BREH TEAFNOLTRRAITERN 85 E | —. &5, BUbimud ks % e

120 120

@ ® o
100 | g 100 I 37L+41L
I 57L
s 807 < 80
- #
=) L e
= 60 = 60
40 40
20 + 20
0 . t 0
A3'C7 A3'C12 150 200 250
TE A SRR R P B/ UL
120 (C) 1201 (D) 120 r (E)
100 |
80
RS
# I
= 60
&l
40 t
20 f
0 1 2 5 10 0 0 2 4 6 8 lb 0 E IOz B SraTAb
SH A /mL S¥ % s [R] /mi

(A) R HEEXT AFB, [FISCR RN (B)IE B4 E MIREEE H S %5 AFB, [FIBCR A 5 (C)FF B IRFINT AFB, [BICR AR ; (D)IFE ila]
Xf AFB IO A0 5 (E )3 e 148 55 0k Bk T2l wir b BA0 F) 3l i A 30 0 LU 35
(A) The effect of indirect arm on the recovery rate of AFBy; (B) The effect of the amount of AAMB on the recovery rate of AFBy; (C) The
effect of incubation volume on AFB, recovery rate; (D) The effect of incubation time on AFB, recovery rate; (E) Comparison of manual
preprocessing and automatic preprocessing of AAMB

3 BHEAWABERFENRLERER

Fig.3 Optimization and comparison of single sample pretreatment kit
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“1.6” ALK AFB, i, IR meE, K
3(E)ZEREHTF S A shab B VR T AFB,
(0 ISR TE AT sz JE BN, B A ST H Y B
=ReRIyin
2.8 AHEIEM

# IR EU Regulation NO. 401/2006 , M ZE#E 1 |
LAk KR (LOD ). &R (LOQ ). K% .
R P R B T X A ik AT g Y
2.8.1  RAPEFZANENE FIPEN

AHFSE R UPLC-FLD 4 A % ¥ 3 v 114
AFB; # @ s, 5% M HPLC-FLD $ARAH

b, ZBARILFEXT AFB, ST L, A4 R0H
Wi k5 A7 2R R G R S I B BRI 3t i 1) 3 e
B, SCRUHURS B A i, (RIS e] B s
HITHFE D, FRARRTERIIN . B HERR F 43 i 7
Ko B AFBy ARAES I 50% M EEK B AR IR
PR 0.5, 1, 2. 5. 8 fil 10 ng/mL AY45
WETAEW, %08 “1.6” LML, LI A A
AR Cy ), WREEARARAR (x) ZfilbriEth<, [l
FAFFE Ry = 17 040x — 126.8, HXERE M =
0.999 7, FHUERmIN; (WM ) MEERIREZ
] BRI ZRPE R R . L 3 5(EME L (SN =3)
T H FR ( 1imit of detection, LOD )& 0.6 ng/mL
10 f5EME L (S/N=10) 55 E B (limit of
quantitation, LOQ ) & 2 ng/mL, E£WHiZ kAR
RAF ) A
2.8.2 B A B R TR

Y WAEIZ I A R HER R N S, e
JC AFB, V5 40 F R FI/NZZ RE SR B IS . v

3 FOREIZKSE (10, 20 A1 40 pg/kg) B9 AFB,
PRUESRIETR, 3 AT, IR L7 MOrkEE T
R, 25 2 B, FRFI/NEZH AFB, 1Y
Tk [E R AE 92.8%~110.1%2 8], AHXT bR 4 2=
( relative standard deviation, RSD ), /N T 5.1%,
FZ R A A e e R H RS

SRt — 2 2 S U 0 H TRDRE 2R, SR EUm
FRoKFR 20 ng/kg )T ARMEM, &I 1.7 B95E

BRI, B 2 ASPAT, #EAI 5 K, 10
UG [m SR A XS bR E IR 22N 6.7%, RIHX

JTEHA R H RS o £55 0 H RS 4
JEFH [RIAG 3 B R 25 2R, R ik B R AR
HA

F2 ERTNEZFEBREZTZWNMIREYL R RSD (n=3)
Table 2 Recovery rates and RSD (n=3) of
aflatoxins in maize and wheat

IFRAK T (nglkg) ISR/ % AHRTARER 22 /%
10 98.9 1.52
E5 N 20 97.9 2.86
40 97.4 4.97
10 110.1 1.56
N2 20 92.8 0.56
40 101.9 5.10

2.8.3 EBCREFIREER AR A

R PRSI 235 SR 0 R, %o 3 AR AR
BRIRE SR IEAT T 5% AT Z AT R %
AFB| & AKX} AFB,. AFG,. AFG, fll OTA 7£1E
R A B B 58 SRV, T R At DL Y B R R
(DON, PAT, T-2, HT-2, FB, , FB, fll 3-Ac-DON )
TCAS SRR o PR, AR5 5 5 2 %3 T 1 5
WEER X AFB,. AFG,. AFG, fll OTA Y238 X JZ i
150, ¥ AFB,. AFG,. AFG, fl OTA FrifiEfh T
YEW (10 ng/mL ) A BAEA AT AL BHA ] & OFL
3 AT, HRIEE 1B T, SRE, Rl
OfL. @FL. @FLFGFLH AFB, &, it
BN, S5 A 4 FiR, 80%L L) OTA 7E
1 FLIFE W s OFLRGFL T AFG, & &40 5 i
58.5%FH127.5%; OFLAGFLH AFG, & &Y
40%4 475 TGFLH AFB, BEEHE KT 70%,

120 B 1fL
I 3747
100 B 5L

80 -
S
¥
= 60
=)

40 F

20+

AFB, AFB, AFG, AFG, OTA

4 BEREFEMEIRERE
Fig.4 Specificity of AAMB
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WFFEAR 220 AT BB SE A7 AE R OTA %8
R, ATRESE R T EEF (A MmEEEA) 5
.
2.8.4  SEBRAE SRR

h T 2 IR ik R LS M, SR
AT A FLE K . BEK . FEA TR AR AR A
FAHRL G AFB, B 5 A WEAREY S AT A, 4
S5 3 frs, Bmgs Ry RN,
FeUZ I LA R S TGS M . AFB) bR
AR [F] L 0T A e B i AFBy 1 (3% 151
K5 fis, BARUERTIoA g, 3200385 B {4 K Al
REIRNT DL i B AL RO 30T o

£3 Ek. k. LEBMELEET AFB EX

BIEAR A R R T2 B

Table 3 Test results of AFB; national certified reference
substances in corn, brown rice, peanut oil and peanut butter

Rtk PRA S PR

I ﬁg@ﬁ B w R

- (ko) (ko) (eky TP
Tk  GBW (E) 100814 26 2.9 23.1 289 275
Bk GBW (E) 100609 30 42 258 342 269
4% GBW (E) 100604 15.6 1.6 14 172 155
1% GBW (E) 100611 50 6.2 438 562 453
Bk  GBW (E) 100607 10.3 14 89 117 95
43 GBW (E) 100604 15.6 1.6 14 172 137

A\ ¥ (GBW(E)100611) /\

6r )\ Ak (GBW(E)100604)
L5k (GBW(E)100609)
4t :) g 1’7& (GBW(E)100814)
N At

PR E/Lu
(3]

L *ﬂjk_gamim
) zemex
ol \_zaEx
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4
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B 5 AFBfRERITIERMAREERMN
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Fig.5 Chromatogram of AFB, in the working solution of
AFB; standard and in eluents of different substrates
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ABFFER AFB, A% I BC A FIRE 2R 2L IR

il Tl O SE ARGER, TPk T 3 TE Bl i
WEERIY AFB, PEEATTACHAN &, 5 Bh i i
ZL { AL AFB, BIAFEMY E Bk . @
w1k, 454 UPLC-FLD i ARSIHL T A v i fh 2
BER By A7 AR WA A WFSE R 25 pm B
HEWEFR FEREBR TG S 1E 2 AFB 3 FC iR i 244 ;
C7 ¥ RS RO AR A C12 (AR i3 e iR
A TR E 2 S AFB) SAOREACHT b B 5] &
P AR SR MTREER FH &4 200 L (1 mg/mL,
pH7.4 ); Z56 7% JE B AR ACR AN 2 OFL AT,
I 2 I B WA RN 10 mL; JEFiE fl A%
FIREER TS A F ShAL B A PE e AFB, (4[5
WREABEES, RF, W&, REE. #
W, EEME. FrEtE . EFEAMEXT AFB, $
FEARTT AL BRI ST T 2 RS, HhE
TR 2 BRI R

ARWFFESLI T AR T AFB, O E L [ 3k
HIALEE, LRI /0N, RBUS A LR IRERE IR 2
AR R BRI ER, X T AT e s . B’
PR R XU PPAG RIS A St e B A
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