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2
2.1
TQD - ( Waters ); RVC 2438 ( Christ
) ; 3KI5 ( Sigma ) ZWY=200D (
) D37520 ( Kendro ) o
AFB, DON ZEA ( =99% Fermentek ) “C,,AFB,."C,,-
DON."C ~ZEA( ROMER ), MilliQ ; . . ( Fisher )
N N N ( ) o
8 N
; 5 N
N ICC N N
2.2
2.2.1 1000 mg/L. ~ AFB, DON ZEA 50 500
200 pL 10 mL 550 20 mg/L
-20 C o
2.2.2 400 400 200 pL.  "C,-AFB,(500 pg/L) .
PCs-DON(25 mg/L) \BCZEA(25 mg/L) 2 mL 40 C 1500 r/min
(0.2 mmol/L - - 95: 4.9: 0.1 V/V) 2 min
100 mlL 4 C o
2.2.3 NaCl 2 ¢ 3.2 ¢ 36.5% HCl 7 mL
1000 mL o 1: 3
HCI pH=2.0+0.5 39 C £0.5C 220 r/min 1h
1 min 10000 r/min 10 min 1000 mL 4 C o
2.2.4 KH,PO, 6.8 g 500 mL 0.1 mol/L. NaOH
pH 6.8 10 ¢ 3¢ 1000 mL
o 3 39 C =
0.5%C 220 r/min 1h I min 10000 r/min 10 min
1000 mL 4 °C o
2.3
40 pL 50 mL 40 C 5 mL
4 mg +0.1 mg 1 min
39 € £0.5 C 39 C £0.5 C 220 r/min 1h o 1
mL 13000 r/min Smin 50 pL 450 pL
o 3
o (%) Y=(1- ¢,/
C,) x100% Y C, ( ) C.,
2.4
Acquity UPLC BEH C (100 mm x2.1 mm 1.7 pum Waters ) 40 C
0.40 mL/min 5 pLo A 0.2 mmol/L B 0.1% - o



:0~0.5 min 90% A; 0.5~1.5min 70% A; 1.5~2.5 min 40% A; 2.5 ~3.5 min 30% A; 3.5 ~

4.0 min 20% A; 4.0~4.2 min 90% A; 4.2 ~5.0 min 90% A.

( ESI) 150C 450 °C N,
900 L/h 20 L/h. AFB, DON ZEA
0.75 kV. ( MRM) . . 1.
3.1
- (50: 50 v/V) 3
. AFB,
DON M+H * ZEA
M-H . DON 20 .
DON o
( Do
1 MRM 3
Table 1  Optimized MS/MS parameters of 3 mycotoxins and isotope internal standards
Retention time  Parent ion Daughter ion ~ Cone voltage Collision Dwell time
Scan mode Analyte . energy 3§
( min) (m/z) (m/z) (V) (V) (s)
i 241.04" 46 36 0.106
Addatoxin Bl 2.67 313.10
1 284.86 46 22 0.106
13¢,,-AFB, 2.67 330.09 255.10 46 36 0.106
Positive ion Deoxyr]l)iz)%eneul 0 207 2 249.06* 20 12 0. 106
231.07 20 10 0. 106
B3¢,5-DON 2.02 312.43 262. 80 25 12 0.106
175.06%* 38 26 0.106
Zearalenone 328 317.22
Newaive i ZEA 187.12 38 22 0. 106
egaive ion
B C g ZEA 3.28 335.07 140. 04 40 30 0.106
* ol ( Quantification ions) o
3.2
0.2 mmol/L /0. 1% - (A) 0.2 mmol/L / (B) .0.1%
0.1% -  (€)0.1% |/ (D)4 3
o 3 A ( 2)o.
5 min o 3
( ) 1.
2 ( A 100%)
Table 2 Effect of mobile phase system on signal response ( Mobile phase system A as 100% )
Mobile phase system
0.2 mmol/L / 0.2 mmol/L 0.1% /
0.1% - / 0.1% - 0.1% /
Analyte 0.2 mmol/L Ammonium 0.2 mmol/L Ammoium 0.1% Formic acid/ 0.1% Formic acid/
) acetate /0. 1% —formic acid— acetate/ acetonitrile 0.1% formic acid acetonitrile solution
methanol solution solution methanol solution (%)
(%) (%) (%)
AFB,; 100 78.5 22.5 47.3
DON 100 24.7 36.4 30.7
ZEA 100 57.3 18.2 15.3

3.3



10 BCig-ZEA
335.07>140.04)
LC-MS/MS —‘—l —
3 (317.22>175.06)
° BC17-AFB:
(330.09>255.10)
AFB
(313.10>241.04)
( 3) o “Cis-DON
(312.43>262.80)

3 DON
) ' (297.22>249.06)
L 1 1 1 ]
1.8 2.2 2.6 3.0 34 3.8
° t(min)
1 3
» ( AFB, 40 pg/L DON 400 pg/L ZEA 160 pg/L)
Fig. 1 Chromatograms of quantification transitions of
3 mycotoxins and theirisotope internal standards in artificial
° gastric juices (40 pg/L for AFB, 400 wg/L for DON 160 ug/L
3.4 A A for ZEA)
100 40 20 10 5 2.5 pL
5 mL

3

Table 3 Matrix effect of external calibration and isotope dilution method ( n =5)

Artificial gastric digested juice Artificia lintestinal digested juice
Analyte Addition conc. Injection conc. X .
( pg/L) (peg/L) EC D EC D
MES( %) /RSDY( %) ME( %) /RSD( %) ME( %) /RSD( %) ME( %) /RSD( %)
100 10 45.0/7.2 106.9/1.6 55.0/9.7 102.2/1.6
AFB, 50 5 49.2/5.1 116.4/1.3 58.711.2 114.7/1.8
20 2 48.4/12.7 110.3/1.9 60.2/13.1 114.0/2.5
1000 100 58.4/5.4 107.0/1.7 48.1/5.5 102.1/0.8
DON 500 50 59.5/10.1 105.3/1.9 42.0/9.6 104.8/1.6
200 20 64.3/13.0 111.2/2.8 37.8/10.1 108.0/1.2
400 40 13.6/7.3 110.2/2.2 20.2/6.3 103.5/1.0
ZEA 200 20 10.4/9.1 107.6/0.9 23.9/14.8 115.4/2.4
80 8 8.7/16.5 93.9/2.5 25.1/21.3 110.5/2.6

a: External calibration ( EC) ; b: Isotope dilution ( ID) ; c: Matrix effect ( ME) ; d: Relative standard deviation ( RSD) .

10 o
3 (LOD) . 3 LoD 4.
40 pL 6 AFB, DON ZEA
RSD 0.11% 0.23% 0.24% 0.24% 0.16% 0.07% o
4
Table 4  Calibration curves and LOD of 3 mycotoxins
Solution system Analyte Cance(n:i;t/iir)l range Calibration equation R? ( }];;)/]i)
AFB, 2.5 ~100 y=0.072x +0. 039 0.9991 1.0
Antificial gastric juice DON 50 ~ 1000 y=0.003x +0.253 0.9996 50
ZEA 40 ~400 y=0.007x -0.113 0.9994 40
AFB, 2.5 ~100 y=0.067x +0. 085 0.9989 0.3
DON 50 ~ 1000 y=0.007x —0.368 0.9983 50

Artificial intestinal juice
ZEA 20 ~400 y =0.006x - 0.014 0.9992 20




3.5
o 3
39C £0.5C 10 h o 2.3
1 25 10h 1 h 100%
95.9% ~111.3% 1I0h 3
3.6
3 2.3 AFB, DON ZEA 120
1200 480 pg/kg 0.24% o
8 5
3 85.1% ~96.5% ( AFB1) 8.1% ~ 14.7% ( DON)
13.7% ~30.0%(ZEA) 7.4% ~16.6% ( AFB1) 6.9% ~16.2% ( DON) 18.6% ~39.0% ( ZEA)
3 76.2% ~93.0% ( AFB1) 12.3% ~31.3%
(DON) 0% ~23.2% ( ZEA) 8.6% ~13.4% ( AFB1) 3.8% ~23.5% ( DON) 24.9% ~34.8%
(ZEA) . 4~6
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Rapid and Sensitive LC-MS/MS Determination of Aflatoxin B,
Deoxynivalenol Zearalenone in Artificial Porcine
Gastrointestinal Digested Juices

WANG Rui-Guo SU Xiao-Ou FAN Xia WANG Peidong GAO Zhong-Wu ZHANG Yu
( Institute of quality standards and testing technology for agricultural products Chinese Academy of Agricultural Science
Key laboratory of agrifood safety and quality Ministry of Agriculiure P. R. China Beijing 10081 China)

Abstract A rapid liquid chromatography—-+andem mass spectrometric ( LC-MS/MS) method was developed for
the determination of aflatoxin B, ( AFB,) Deoxynivalenol ( DON) Zearalenone ( ZEA) in artificial porcine
gastrointestinal digested juices as pigs reacted most sensitively to these mycotoxins. The formula feed was
digested by artificial gastric and intestinal juices respectively then the mycotoxins and adsorbent were added
in ratio. After incubation and centrifugation the supernatant was diluted 104olds by injection solution and
analyzed by LC-MS/MS. The 3 analytes were separated on a reversed phase C,; column using a gradient
elution program of aqueous solution containing 0. 2 mmol/L ammonium acetate and 0. 1% formic acid
methanol. Qualitative analysis was performed using multiple-reaction monitoring ( MRM) and quantitative
analysis was by internal standard method. Under optimum conditions the limit of quantitation ( LOQ) of
AFB, DON ZEA was 1 50 40 and 0.3 50 20 pg/L in artificial gastric and intestinal digested juices
respectively and the relative standard deviations ( RSDs) were below 5.0% . Then the thermal stability was
studied by incubating the analytes at 39 °C £0.5 C for I 2 5 and 10 h and the results showed 3 analytes
were stable under the conditions. Furthermore the method was applied to evaluate the binding efficacy of 8
mineral benders and 5 organic adsorbents. The adsorbents demonstrated binding efficacy of 85.1% —-96.5%
8.1% -14.7% 13.7% -30.0% and 7.4% -16.6% 6.7% -16.2% 18.6% —39.0% in gastric
digested juice and 76.2% -93.0% 12.3% -31.3% 0% -23.2% and 8.6% —-13.4% 3.8% -23.
5% 24.9% -34.8% in intestinal digested juice for these 3 mycotoxins respectively with 2 kinds of
adsorbents.

Keywords Liquid chromatography-tandem mass spectrometry; Artificial porcine gastrointestinal digested

juice; Myecotoxin; Adsorbent
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