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Abstract: A method without derivative based on immunoaffinity purification and fluorimetric detection combined with large volume flow cell was
developed for simultaneous determination of six kinds of aflatoxins‘in food. The samples were ultrasonic-extracted with acetonitrile-aqueous solution
(84:16, VIV), cleaned up by immunoaffinity.column, andthen were separated by XBridgeTM Cyg column (150 mmx4.6 mm, Sum). The analytes were
detected by large volume flow cell fluorescence detection.in a mobile phase of acetonitrile-aqueous solution (84:16, V/V) without derivatization. External
standard method was used for quantitative. All analytes were successfully separated within 6 min, and one sample determination from pretreatment to
result analysis was finished within 50 min. The detection limit (LOD, S/N=3) of aflatoxin By, By, G1, G,, My, M, respectively were 0.05 pg/kg, 0.02 pg/kg,
0.05 pgkg, 0.02 pgkg, 0.04ugkg, 0.03 pg/kg, meeting the national limits of aflatoxins in food. The correlation coefficient of six kinds of aflatoxins, r
were more than 0.999, and the spiked.recoveries were in the ranges of 77.6%~90.5%, and relative standard deviation (RSD, n=3) were 2.42%~6.08%.
The method was simple, effective.and sensitive, detecting the aflatoxins without derivatization and suitable for the simultaneous determination of six
kinds of aflatoxins.in food.
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IR Eh 22 (phosphate buffer solution , PBS):
8.0g FAbMN, 1.29WRRE 8N, 0.29 iR 54,
0.2g &ALEN, FI/KERZE 1L, B pH HE 74.

PRAE RV P brrtedl ) G e o i
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Fig.1 Purification effect by MycoSep 226 multi-function column
and AflaTest W3 immunoaffinity column
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Fig.2 Chromatograms of the six aflatoxins after the optimization of

mobile phase
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Fig.3 Effect of different dilute solutions on the chromatograms of
four aflatoxins

2.4 KU &S M E R R

1 FiR gl 2k, 3 allE AFB. AFB,.
AFG;. AFG,. AFM;. ARM, [ RSIBREATR, LIS
MR YD, AHMATHREE (ng/mL) A%
At (X0 22l L. S5RERH, FAH I
5 R M N REBURIF IR, G
REIT 0,999, RIIZ VA PRI AT SEERIAS E
Pho IR 3 fE{EMEEL (SIND UGN AR T X I fK) 1%
AR FE 23 A s i A R (LODD, 153
W EFHEZE Bl Byy Giv Gy My Al M, ISARAS HEFR
43 #)5 0.05. 0.02. 0.05. 0.02. 0.04. 0.03 ug’kg (I
K Do RIEAETTFATAERIEG T AFBr. AFM, 1) R 8
AR, AT LA 2 FRE GB 2761-2011 HEo R Le £ iy
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AR By My SARERE 0.5 ng/kg MG ER,
[ 58 4 ] LA A2 B _EEEX AFT S Al Bl 73 ik
JE B RGP EER (MR AR IR E: AFT &
BAKT 4 ugkg, BiAKT 2 pgkg) M, AJ7EA
AT A R BT ey, o g HAd AT A= 2 B AT
& Sh7w 11| PN TR/ 2 el a2 S S5 e[ 1 P 2 9 5
DA o
=1 6 MEMESHENEMEASERE TR

Table 1 Regression equations and detection limits of the six

aflatoxins
HWwE RalSE AX& Rk
k=3 KA RS A f Sa
¥ lng/mL) %R K(ughkg)

AFB; Y=9.65x10°%1.20x10° 0.10~10.0 0.9998 0.05
AFB, Y=324x10°X-554x10* 0.08~3.0 09998 0.02
AFG, Y=502x10°X-3.49x10* 1 0.10~10.0°0.9999  0.05
AFG, Yz253x10°X-2.81x10* 0.03~30 09998 0.02

AFM; Y=578x10°X-1.10X10° 0.10~10.0 0.9991 0.04
AFM, Y=5.89x10°X-2.93x10* 0.10~5.00 0.9990 0.03

2.5 B s Fudg 5

RATTERIN AR (723 FAEAE R TR
M SRR b i 4390034 AFB, 2.0 pg/kg FITRITEINFE,
RN E M B SHE T RCR, ERNE 6 it
SR, FBFEIENIMCRREER (AR 2). Bl
FHER B Boy G Goo My A My BRSPS [RIfi 3
77.6%~90.5%, AHXFrEfZE (RSD) 4 2.4%~6.1%,
PFE R B AN 7 3006} TR MAR 8 FEE PR 5K
R 2 6 MERIEFREMERPIMREEERZAEEE (n=6)
Table 2 Spike recovery and RSD of the six aflatoxins (n = 6)

a4 PHEE xME  EFE RSDs
/(ng/mL) /(ng/mL) R/% 1%
AFB1 2.00 181 90.5 3.99
AFB2 0.60 0.58 87.9 2.55
AFG1 2.00 1.62 85.9 242
AFG2 0.60 0.48 80.2 6.08
AFM1 2.00 1.61 80.5 4.15
AFM2 2.00 1.55 77.6 6.00

26 LI B E

A BB S 2 Z I ERR GB 5413.37-2010
HfK] HPLC-MS VERIAR S8 BT ST (1 T V2304 T o =l
JE, WKHE HPLC-MS LR & H & BIENSH
8, SATFIMAERATESE, MEgRNE 3. 4
RRPARTETE e AE R 6 M HES RS &
5 HPLC-MS &M E 45 FAH LU I EBARE N (2%
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Table 3 Results of a positive peanut butter sample

4 4k AFB, AFB, AFG, AFG, AFM,  AFM,
£ (ng/ke) 62.6 174 76.2 35.7 3.7 15
5 E (ugke) 53.2~720 14.8~200 64.8-87.6 303-41.1 31-43 127-171
E R F/(ug/ke) 61.3 17.7 69.2 313 33 17

A 256 BT ST 7 v HeAb i 5 e A 35
Kobrs JEFL. SR BB AT A R
58, MESE RN 4. Hrp e B 5 FE b b AFB, Fl1 AFB,
K Em, feEERES 11 3 f AFBy SR HIN
1.15 1 2.38 pg/kg, /NTIREXAEA LA b
R By ISR BN, (A6 B 3 H 22 T IR
WIEHE B, 2 ugkg MIRES. BACKKHELS P
AFB, 6 H A i, (B A B FREST S ih &
BERIRE IR, BRI LR S AFB, 2 FHE,
HEEERED. SRR RAR I ESER.

o RSP = 4R 2 R T - A i
PRI IURE (Byy By Gy Gyp) TR
AT TR, FEMERIRRIBSIATIRN, ARG 40840
RS, AL S, AJ52R A A A B,
AFEIE R /s B0 B S R R 5, T8
PRI IAI T /D SR AR IE B EAS DBeAT A il Ae

EERAER R, EHR =M OREAHIR, F R B
e, ATCARIAS 6 Ah s h B ig ek, T B P vERE
P RGBAR CTE I B 4 iR, ERRBIAS VA 6
WSRO E, YD, R, A
TN B it P i A A A R AT AR A T i 4

240
200

(=]
.Y
S )
=~
w

6 7 8 9 10 11
{/ min

4 B R EIEE
Fig.4 Results of food samples (n = 3)

* 4 BmtERNELER (0=3)

Table 4 Analysis results of food samples (n=3)

o AR

HAElg

A 25 R /(ug/kg+SD)

AFB, AFB, AFG, AFG, AFM; AFM,
FA¥FHS L . 503 1154005 049401 <005 <002 <004 <0.03
A #EHL2. 499 <0.05 <002 <005 <002 <004 <0.03
FeAEFE A 3 5.02 2384011 0512002 <0.05 <002 <004 <0.03
KB 1 5.04 053#0.03 <002 <005 <002 <004 <0.03
K tar 2 5.13 <0.05 <0.02 <005 <002 <004 <0.03
KAt 3 5.02 0.39#0.02 <002 <005 <002 <004 <0.03
Kb Ffas 4 5.06 0174001 <002 <005 <0.02 <004 <0.03
S5 502 0254001 <002 <005 <002 <004 <0.03
2 MEAE 5.01 <0.05 <002 <005 <002 <004 <0.03
PR 499 0444003 <002 <005 <002 <004 <003

3 g

ASCENL T G PR AL - K AR AR v R0
METRERI A & M %S R By By Gro
Gov My Mo (55 IZIEAN TG EEHABAT A3 EAT
AT, PRI S B B il it
ATHE, AT A B, PRSI BAS,  [RIF K
KIgD T EBRRIGEARA, VERIRIL ARG (et .

KI7iERAPGE RBEERR s, /AT E/N T 9.5 min,
BRI AILE 50 min N 5ERINE, AFByF1 AFM, 1Y
KL 54 0.05 ug/kg 1 0.04 pg/kg(LOD, SIN=3),
e/ NFRIESHMEITH GB 2761-2011 ot i i #s
2535 2 IR B R, RN &4 4 2R A 55 B3
r>0.999, RSD N 2.4%~6.1%. F|FiZ%I7 0 i)
Kby TeAE¥. I SIER R BARER I, #5
B TEAFHIZER . 6 P h w1 R I e 45 2
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