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Method Development for Determination of Multi-Mycotoxins
in Chicken Liver and Kidney Tissues by LC-MS/MS

Soohee Kim, Kwang-Nam Kim, Hyobi Kim, Jae-Young Song and Sung-Won Park’

Veterinary Drugs & Biologics Division, Animal and Plant Quarantine Agency (QIA), Gimcheon 39660, Republic of Korea

ABSTRACT Mycotoxins are secondary metabolites produced by molds, such as Aspergillus, Fusarium and Penicillium, that
have adverse effects on animals and humans. Aflatoxin, ochratoxin, zearalenone, fumonisin and deoxynivalenol are the mycotoxins
of greatest agro-economic importance and cause acute disease called mycotoxicoses. Mycotoxicosis in poultry birds results
in decreased meat/egg production, immunosuppressant, and hepatotoxicosis. Some of toxins or their metabolites may be retained
in animal or human tissues and induce health problems. This study was designed to develop a sensitive liquid chromatography
tandem mass spectrometry (LC-MS/MS) method for the simultaneous detection and quantification of mycotoxins, such as
aflatoxin By, aflatoxin M, ochratoxin A, zearalenone, fumonisin B and deoxynivalenol, in chicken liver and kidney tissues.
The mycotoxins were extracted and purified using modified QUECHERS methods, separated by LC and detected by an
electrospray ionisation interface (ESI) and tandem MS. Good precision and linearity were observed for most of six mycotoxins.
The recovery test for each mycotoxin in liver and kidney tissues mostly indicated good average recovery rates between 80.94%
and 98.10% and the coefficient of variation mostly under 13.78%, except for aflatoxin M; and fumonisin B;. The limit of
detection (LOD) for six mycotoxins was 7.6~145.79 pg/kg in liver tissues and 6.07~197.20 pg/kg in kidney tissues. The
quantification limits (LOQ) for 6 mycotoxins were in the range 23.04~441.78 ug/kg in liver tissues and 18.40~597.59ug/kg
in kidney tissues, respectively. The developed multi-mycotoxin method in this study permits simultaneous, simple, and rapid
determination of several co-existing mycotoxins in chicken liver and kidney tissues.

(Key words: mycotoxins, chicken, liver, kidney, LC-MS/MS)
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Table 1. Analytical conditions for the determination of myco-

toxins
Instrument LC: Nexera X2
MS/MS: LCMS-8040

Column Waters XTerra MS Cis
S5 uL, 2.1 x 150 mm

Column temperature  40°C

Flow rate 0.4 mL/min

Injection volume 5 uL

LC* Mobile phase
conditions

A : 10 mM Ammonium
acetate in water
B : 2% Acetic acid in

methanol
Time(min) A(%) B(%)
0 98 2
Gradient program 3 45 55
7~8 15 85
11 98 2
Ton mode ESI° +/—
Capillary voltage —3.5 kV
Cﬁ%ﬁf:; Nebulizing 2.9 L/min
Drying gas flow 15.0 L/min
DL? temperature 250°C

* Liquid chromatography, ® Tandem mass spectrometry, ° Elec-

trospray ionization interface, ¢ Desolvation line.

quantification, LOQ), 3]<*&(recovery), %
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Table 2. LC/MS/MS MRM" parameters for mycotoxin analysis

Mycotoxin Q1° Ion Polarity Q1 pre bias Q3¢ CE* Q3 pre bias
285.05* —23 —19
Aflatoxin B 313.10 [M+H]" Positive —30 240.95 —38 =25
213.00 —46 -23
273.05% —24 —30
Aflatoxin M, 328.90 [M+H]" Positive —29 259.00 —24 —17
228.95 —42 —24
238.95% —24 —26
Ochratoxin A 404.00 [M+H] Positive —10 358.10 —14 —26
220.95 —36 —-23
334.20% —42 —23
Fumonisin B, 722.30 [M+H] Positive —26 352.25 —38 =25
95.00 —55 17
295.05* 9 22
Deoxynivalenol 355.00 [M+CH;COO] Negative 15 265.05 12 19
59.00 22 23
174.90* 23 19
Zearalenone 317.00 [M—H] Negative 13 130.95 29 25
273.10 18 20

* Multiple reaction monitoring, ® Precursor ion, © Production ion, ¢ Collision energy (eV).
* Quantification ion.
Sample 2 g o= gof 1t A Ao FFe] 528 FU6l] &
I 51912 o] LC-MS/MS Z2rtE 18-S Fig. 29} Fig. 301]
Extraction Zyzy A A SH Tk

Add 10 mL of 5% formic acid in acetonitrile
and shake for 10 min

[

Centrifugation for 5 min at 5000 rpm, 4°C

[
Transfer supernatant to EMR dSPE 15 mL tube

l

Vortex and centrifugation
l

Transfer supernatant to EMR polish tube

l

Vortex and centrifugation
[

Transfer supernatant to vial

[
Inject to LC-MS/MS

Fig. 1. Preparation procedure of chicken liver and kidney tissues
for mycotoxin analysis by LC-MS/MS.
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Fig. 2. Chromatogram of mycotoxins in chicken liver tissues by LC-MS/MS. Total ion chromatogram of chicken liver sample of
aflatoxin B; (A), Aflatoxin M; (B), Ochratoxin A (C), Fumonisin B, (D), Deoxynivalenol (E), and Zearalenone (F) at the retention
time of mycotoxins indicated by arrows.
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Fig. 3. Chromatogram of mycotoxins in chicken kidney tissues by LC-MS/MS. Total ion chromatogram of chicken kidney sample
of Aflatoxin B; (A), Aflatoxin M, (B), Ochratoxin A (C), Fumonisin B; (D), Deoxynivalenol (E), and Zearalenone (F) at the retention
time of mycotoxins indicated by arrows.
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Table 3. Mean recoveries and precision of the method for mycotoxin analysis in chicken liver and kidney tissues by LC-MS/MS

Liver Kidney

Mycotoxins  Fortificated concentration  Recovery RSD* Fortificated concentration ~ Recovery RSD
(mg/kg) (%) (%) (mg/kg) (%) (%)

Aflatoxin B, 0.10 88.01 8.72 0.10 83.75 2.80
Aflatoxin M, 0.01 75.82 9.39 0.01 55.15 4.99
Ochratoxin A 0.10 82.36 9.41 0.10 95.61 7.02
Fumonisin B, 1.00 64.21 4.54 1.00 86.52 5.26
Deoxynivalenol 1.00 80.94 9.09 1.00 83.18 0.73
Zearalenone 0.10 87.51 13.78 0.10 98.10 2.68

* Relative standard deviation.

Table 4. Limits of detection (LOD) and limits of quantification (LOQ) of mycotoxins in chicken liver and kidney tissues by LC-

MS/MS
Liver Kidney

Mycotoxins [ jnear range R2 LOD LOQ Linear range R LOD LOQ

(ng/mL) (ng/kg) (ng/kg) (ng/mL) (ng/kg) (ng/kg)

Aflatoxin B, 4.6~370.4 0.9996 10.02 30.36 4.6~3704 0.9975 24.98 75.70

Aflatoxin M, 4.1~3333 0.9997 7.60 23.04 4.1~3333 0.9998 6.07 18.40

Ochratoxin A 1.52~370.4 0.9995 10.45 31.66 1.5~3704 0.9998 5.90 17.87

Fumonisin B; 88.2~7,142.9 0.9998 145.79 441.78 88.2~7,142.9 0.9996 197.20 597.59

Deoxynivalenol 41.2~3,333.3 0.9995 105.50 319.71 41.2~3,3333 0.9999 41.00 124.24

Zearalenone 5.9~476.2 0.9996 12.88 39.02 5.9~476.2 0.9999 4.78 14.47
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