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Abstract Immunomagnetic beads IMBs were formed by coupling the ProtElut NHS N-
hydroxysuccinimide magnetic beads and anti-aflatoxins monoclonal antibody. The synthesized
IMBs presented uniform size good magnetic property and specific selectivity. In this work a
novel and facile pretreatment method of sample enrichment and purification based on the IMBs
for the determination of aflatoxins AFs AFB, AFB, AFG, AFG, in Citrus reticulatablanco
samples by ultra performance liquid chromatography UPLC were developed. The sample was
extracted with 20% v/v methanol-PBS buffer solution pH 7.4 followed by a cleanup proce-
dure with the IMBs. The target compounds were eluted using 1 mL methanol. The four afatoxins
were separated on an ACQUITY UPLC HSS T3 C; column 100 mmx2.1 mm 1.8 um adopting a
gradient program within 12 min. The UPLC equipped with a fluorescence detector with a special
mercury/xenon lamp was used to detect the aflatoxins. The satisfactory correlation coefficients

7">0.999 of the four aflatoxins were obtained within their respective linear ranges. The limits
of detection S/N=3 were between 0.013 pg/kg and 0. 038 ng/kg and the limits of quantifica-
tion S/N=10 were between 0.044 png/kg and 1.2 pg/kg. The recoveries were in the range of
63.9%-115.0% with the relative standard deviations RSDs of 0.4% —14.2%. The validation

results meet the requirements of trace assay. It’ s indicated that the IMBs were good pretreatment
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altermatives and the developed method is simple fast accurate and can be applied for the sim-

ultaneous determination of the four aflatoxins in Citrus reticulatablanco.
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G250 mL/min. 30 C. 5 pLe
o 365 nm 450 nm.
Millipore Milli-Q ’
2.1
2.1.1
1.2
1.2.1 AFT NHS N
PBS 4.0¢g 1 2 la 1b
0.71 g 0.135 g 0.10g 490 NHS Fe,O,
mL pH 7.4 120 nm o NHS
500 mL NHS
Fe,O, Fe,0,
0.5 mL 10 mL AFT o lc 1d
AFB, . AFB, . AFG,. AFG, AFT NHS
50.15.50.15 ng/mL . o 2a 572
1 mL 25 mL cm™! Fe,O, 2b 569 cm™!
Fe,0, AFT
1.2.2 Fe,O, o 2b AFT
1 mg AFT 60 mg ProtElut NHS 3416 cm™ AFT
0. 02% PBS 1 O-H 1542 ecm™ N-H
mL. 4 C 8 h AFT N-H 1636 cm™
1h PBS 3 AFT C=0 1076 cm™
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4 C . Bradford NHS o
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1.2.3 NHS NHS AFT
30 . 1.0 g C-N AFT
0.2 g 50 mL ° AFT NHS
20% PBS pH 7.4 10 ° Bradford
mL 10 min 3 min 10 000 r/min NHS
3 3 BSA Bradford
) 99% 1 mg AFT 60
mg 10 min.
mg ProtElut NHS o
20%
2.2
PBS pH 7.4 1 & 221 oH
1000 pL AFs . 15~
3 400 wL 1 40 C . .
200 pL 0.22 pm
1.2.4 2025 C
ACQUITY UPLC HSS T3 C
100 mmx2.1 mm 1.8 pm . A B pH

0~9.0 min 70%A~38%A
9.0~10.0 min 38% A~0%A 10.0~10.1 min
0%A~70% A 10.1~12.0 min 70% A. 0.3
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1 AFT a b c d NHS
Fig. 1 Photographs of scanning electron microscope SEM of ProtElut NHS magnetic beads
a b before and ¢ d after coupling AFT
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2 AFT a b ProtElut NHS
Fig. 2 Photographs of Fourier transform infrared spectroscopy of ProtElut NHS magnetic beads
a before and b after coupling AFT
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Fig. 3 Effects of a the amount of immune magnetic beads b enrichment time
c elution volume and d elution time on the recoveries of AFs
Extraction conditions sample 3.0 mL AFs mixed standard solution AFB;, 3 ng/mL AFB, 0.9 ng/mL AFG,; 3 ng/mL AFG,
0.9 ng/mL 20% v/v methanol-PBS buffer solution pH7.4 room temperature.
2.3 24
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Table 1 Linear ranges linear equations correlation coefficients r?

N rr .

limits of detection LODs

and limits of quantification LOQs of the four aflatoxins

Compound Linear range/ ng/mL Linear equation r? LOD S/N=3 / ng/kg LOQ S/N=10 / ng/kg
AFG, 0.12-7.5 y=4480912-21780 0.9996 0.038 0.13
AFG, 0.40-25 y=32068x—-8221.7 0.9997 0.36 1.2
AFB, 0.12-7.5 Yy=677483x-24865 0.9995 0.013 0.044
AFB, 0.40-25 y=104526x-34505 0.9993 0.087 0.29
y peak area x mass concentration ng/mL.
6 2.4.6
53 3
4] 6
o 34
I . 2 63. 9%
23
] 115. 0% RSD 0.4% ~14.2%.
13
04
B 19
5
. ] 2 4 n=6
E Table 2 Spiked recoveries and the RSDs
B 31 of the four aflatoxins n=6
24 Compound Spiked/ pg/kg Recovery/% RSD/%
14 AFG, 0.6 63.9 5.4
0] 1.2 88.9 1.6
R L R B B 2.4 80.6 1.0
5 — ¢ AFG, 2.0 85.4 6.0
4 4.0 115.0 2.6
B 3 , 8.0 74.9 1.1
27 AFB, 0.6 75.5 1.5
| 1 1.2 90.9 0.4
E 2.4 78.3 1.2
e : . — : ‘ , AFB, 2.0 74.2 14.2
0 2 4 6 8 10 12 4.0 85.2 7.9
7/ min 8.0 97.2 3.8
4 AFs
Fig. 4 UPLC chromatograms of AFs 2.5
a. mixed standard solution AFB, 2 ng/mL AFB, 0.6 6
ng/mL AFG, 2ng/mL AFG, 0.6ng/mL b. Citrus reticu—
latablanco spiked with AFs as 2 pug/kg of AFB, c. blank °
Citrus reticulatablanco sample. - 6
o 6 4
2.4.4 AFs. 3
AFB, 2 ng/mL
AFB, 0.6 ng/mL AFG, 2 ng/mL AFG, 0.6 3
ng/mkL 6 4  AFs AFB, +AFB,
RSD. AFB,.AFB,.AFG,.AFG, RSD +AFG, +AFG, )
0.6%-.0.6%-.1.6%1. 0% o
245 ~
1.0 g AFB, 5 AFB, .AFB,.AFG, .AFG,
ng/ kg .
0.2,
4.6.8.12 h AFB, . AFB, .
AFG I AF Gz RSD 1.0%- 0. 8%+ 1 World Health Organization International Agency for Research

0.9%.0.9%. 12 h o
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