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Determination of Aflatoxins in Feeds by
Liquid Chromatography-Tandem Mass Spectrometry

ZHU Cong-ying. YING Yong-fei, WEI Min-jue, CHEN Hui-hua, LU Chun-bo,
ZHOU Wen-hai, LIN Xian-jun, LUO Cheng-jiang
(Animal Products Quality Testing Centre of Zhejiang Province, Hangzhou 310020, China )

Abstract: Totally 6 Aflatoxins in feeds were determined by high performance liquid chroma-
tography combined with electrospray ionization triple quadrupole tandem mass spectrometry
(HPLC-MS/MS) under the multiple reaction monitoring (MRM) mode, and especially fo-
cused on the optimization of extraction, clean-up, HPLC separation and MS/MS parameters
of analytes. The Aflatoxins B, s B,y G,s G,,» M, and M, were extracted by 84% of acetoni-
trile aqueous solution, purified by passing through multifunctional cartridges. The elution
was evaporated by nitrogen blow and dissolved by mobile phase, and then assayed by
HPLC-MS/MS. The limits of detection(LOD) are 0.2 pg * kg ', and the limits of quanti-
tation(LOQ) are 0.5 pg + kg™ '. The calibration curves are linear between 0.5 g+ L™" and
100 pg - L' for Aflatoxins B, » B, s G;, G,, M, and M,. Recoveries of those mycotoxins in
feeds are 66.1%—108% , and inter-relative standard deviation(n=>5) is less than 17. 8% at

spiked level of 1.0-—100 pg « kg '. The method is simple, sensitive and reliable for feed safety.
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Fig. 1 Molecular structures of the Aflatoxins
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B .B, .G .G, = 1:1 0.5.1.0.,2.0.4.0,
99.0%, M,,M, 10mg-=+ L 10.0.,20.0,100 pg» L' .
’ 1. 0 mllo . . 1. 4
Merck ; milli-Q ; 1.4.1 : Waters Atlantis
; TC-M160 dCis (3.0 mm X150 mm X 3.0 pm); 33
Trilogy . C; : (A 0.1% (B);
1.3 0.3 mL *» min'; 20 pLo
1.3.1 5.0 mg :0 min A 30% (¢),4. 0 min A 45% (@),
B, .B, .G, .G, ; 100 mL 14. 00 min A 100% (@), 15. 00 min A 100%
. . 50 (¢),15.01 min A 30% (¢).
mg -+ L7} . —18 C 1.4.2 ESI ;
R 0.20 mL 3.0kV; 2V; 120 C;
M, . M, 1 s 380 C;
10 mLL , , N, , 550 L« h!,
1.0 mg « L' , 50 L« h'; ;
R 0.3 Pa, (MRM) R
1.3.2 Q/ Q) ,
, , (dwell time) 0.1s,
., V(@Q0.1% ) = V( )= 1,
1 MRM
Table 1 The optimized MRM conditions for Aflatoxins
/min /Gm/2) /(m/z) /v /eV
313.1>241.0 32
By 13.63 313.1>241.1 39
313.1>285.1 20
315.1>259.1 28
B, 13.14 315.1>259.1 44
315.1>287.0 24
329.0>243.1 26
G 12.51 329.0>>243. 1 40
329.0>283.1 24
331.0>245.1 32
G 11.98 331.0>245.1 42
331.0>>285.0 22
329.1>273.1 22
M, 12.02 329.1>273.1 40
329.1>>243.0 25
331.0>273.1 21
M, 11.16 331.0>273.1 36
331.0>313.0 18
1.5 , 15 mL 1,
1.5.1 (5+£0.02) g 50 , o
mL s 25 mL 84% 1.5.2 TC-M160
, 2 min, , , 5.00 mL
20 min, 2~3 , R 2 mL ¢« min™' , ,

8§ 000 r «» min™'

10 min,

, 60 C 1. 0 mL
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dCis (3.0 mmX 150 mm X 3.0 um)  Waters y x(pg+ LD
symmetry Cig (2.1 mm X150 mmX3.5 pm) s 2,
; , 0.1% 2.5
, . 2 )
, 1.0.5.0 50 pg - kg™ ,
, Waters Atlantis dCg ,
Waters symmetry Cig , s
. . ; 406 ~79%
, 1.4.1, o
, H" , 2.6
MRM C 3 , N )
2.3 1.0~100 pg * kg ' , 1.5 )
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Fig. 2 Daughter ion scans of analytes
2 . (n=6)
Table 2 The calibration curves, corelation coefficient and LOD,LOQ of Aflatoxins
R? ,”(;Lg . kg’l) //(/Lg . kg’l)
AFB,; y=156.7x—13.0 0.999 8 0.2 0.5
AFB; y=138.1x+13.5 0.999 8 0.2 0.5
AFG, y=111.6x+71.5 0.999 5 0.2 0.5
AFG; y=123.92—7.12 0.999 6 0.2 0.5
AFM, y=117.3x+26.3 0.999 7 0.2 0.5
AFM, y=289.12x—10. 25 0.999 9 0.2 0.5
b b 6 Y
66. 1% ~108% ; 5.0~100 pg * kg ! .

<

17.8%. 3.4
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Fig. 3 Chromatograms of Aflatoxins by MRM mode in spiked samples(20.0 pg - L™")
3 (n=5)
Table 3 Result of recovery experiment in soybean meal(n=5)
/"<;Lg ckg b /%
AFDB, AFB, AFG, AFG; AFM, AFM,
98.7 85.1 75.8 108 83.2 66.1
1.0
RSD 5.6 4.9 3.1 17.8 3.4 6.2
102 81.8 108 97. 4 90.0 84.8
20
RSD 13.1 12.7 11.4 10. 2 7.0 8.0
92.6 90.1 70.0 72.3 87.2 80. 3
100
RSD 10.9 11.7 5.9 6.7 9.1 14. 2
4 (n=5)
Table 4 Result of recovery experiment in formula feed(n=5)
/(;ig . kg’l) ,’/%
AFB, AFB; AFG, AFG; AFM, AFM,
98.7 85.1 75.8 108 83.2 66.1
1.0
RSD 5.6 4.9 3.1 17.8 3.4 6.2
78.4 87.6 82.0 70.2 72.4 74.4
5.0
RSD 5.4 9.1 4.3 4.5 10. 3 6.3
70.4 85.8 98.0 80.0 82.7 93.6
50
RSD 14.6 10.5 11.8 10.0 15.4 11.9
73.3 80. 8 91.0 77.1 74.0 96.1
100
RSD 2.8 7.9 5.1 6.1 6.4 15.3
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Table 5 Result of testing experiments in different feeds
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