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Abstract An ultra performance liquid chromatography-tandem mass spectrometry UPLC-MS/

MS method was developed for the determination of altenuene ALT  alternariol AOH ten-
toxin and alternariol monomethyl ether AME in apple juice concentrate AJC . The sample
was diluted with water and then cleaned up with a PS DVB column. The quantification was
carried out using an external standard method. The UPLC was performed on a BEH C18 column
50 mm x2. 1 mm 1.7 pm using a gradient elution of acetonitrile and water. The MS/MS was
performed with multiple reaction monitoring MRM mode. The limits of quantification of the
four Alternaria toxins were between 1.0 and 5.0 ug/L. The recoveries were 77. 8% — 117.2%
with the relative standard deviations less than 9. 7%. The method is sensitive stable and relia-
ble. It’ s suitable for the quantitative and qualitative analyses of the four Alternaria toxins in
AJC.
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Supelclean ENVI™-18 500

mg 3 mL Supelco Supelclean LC-
¢ 37 - NH2 500 mg 3 mL Supelco
§-n - "2 Oasis HLB 60 mg 3 mL
polymerase chain reaction PCR 2 Waters
Sigma
4 Apolloscientific
1.2
- 1.2.1
PS DVB - BEH C18 50 mm x 2.1 mm
UPLC-MS/MS 1.7 wm Waters 35 C
4 15 C 0~3
min 15% 70% 0.5 min
0. 1 min 15% 1.4 min
1 0.3 mL/min 5.0 uL
1.1 1.2.2
Acquity™ Quattro
Premier XE ESI MRM 3 kV 3V
Waters 115 C 400 C
HPLC TEDIA 600 L/h 50 L/h
Millipore Milli-Q 0.2 mL/min 650 V. 4
PS DVB 500 mg 6 mL Agilent 1
1 4
Table 1 MS/MS parameters for the four Alternaria toxins
Component Parent ion m/2 Cone voltage/V Fragment ion m/z  collision energy/eV
Altenuene 291.14 25 247.08* 18 229.04 18
Alternariol 257.10 45 213.08" 22 146.87 30
Tentoxin 413.37 35 140.96* 22 271.25 18
Alternariol monomethyl ether 271.15 38 256.11° 22 228.10 30
* quantification ion.
1.3 Ci
58 0.01 g 3 2
50 mL 20 mL 4 2 2 10
1 min PS DVB 6 mL
10 mL 5 mL AOH AME
5 mL HLB ! AOH
10 mL - 2:8 v/v PS DVB
20 min 10 mL 4
1 min 20 mL 3
40 C 10 wg/kg
1.0 mL - 1:1 v/v 2 2
0.2 pm AOH
) 3
ALT 30% PS
2.1 DVB 4

6 80%
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Table 2 Recoveries of four Alternaria toxins by 3 120 3
different sample purification methods % r
o 100
C,s and PS DVB 2 r
HLB SPE o [
Component aminopropyl SPE 8 sl
column ] F
SPE column column -5 r
Altenuene 20.5 22.8 27.9 20.8 86.2 94.9 £ 60 E 4
Alternariol 63.5 105.2 107.8 111.4 81.4 118.2 f’z’ a0 L 2
Tentoxin 41.9 48.4 62.1 54.7 94.8 87.3 ﬁ L ! a
Alternariol 40.6 60.3 68.8 62.7 88.5 109.0 20 |- b
monomethyl ether 0 [ c
C | 1 I 1 1 | 1 L
1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2
PS DVB t/min
10 mL 20% 1 a4 b
c
Fig. 1 Total ion chromatograms of a the four
Alternaria toxins standard solution b
a positive apple juice concentrate sample
and c¢ a blank sample
1. altenuene 2. alternariol 3. tentoxin 4. alternariol mon-
10 mL omethyl ether.
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Fig. 2 MS fragmentation pathways of the four Alternaria toxins
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1.2
X pg/L Y
4
ESI LOQ S/N 10 3
1.3 4
2 4
5.0 pg/L S/N 10
S/N 5
2.3
2.0 5.0 10.0 20.0 50.0 1.0 0.8 0.2 0.5 pg/kg
100.0 pg/L 4 0.5 0.4 0.1 0.25 pg/kg
3 4
Table 3 Regression equations linear ranges correlation coefficients r limits of
quantification LOQ of the four Alternaria toxins
Component Regression equation Linear range/ ng/L r LOQ/ pg/L
Altenuene Y=9.637X +5.338 5.0 -100 0.9937 5.0
Alternariol Y =30.400X +10.939 5.0 -100 0.9918 4.0
Tentoxin Y=64.771X +9.974 2.0 -100 0.9985 1.0
Alternariol monomethyl ether Y =197.024X +20.228 5.0 -100 0.9958 2.5
Y peak area X mass concentration wg/L.
2.0 5.0 10.0
ng/kg 3 UPLC-MS/MS
5 4
77.8% ~ 117.2% RSD
9. 7% 4
4 4 n=>5
Table 4 Recoveries and precisions for the four 1 Gur N Karamanoglu S Gur S. World Appl Sci J 2008 3
spiked Alternaria toxins n =5 5 781
Component  Spiked/ mg/kg Recovery/% RSD/% 2 Tiemanna U Tomeka W Schneidera F et al. Toxicology
Altenuene 0.5 93.1 9.4 Letters 2009 186 2 139
1.0 97.3 6.9 3 Yang X. Foreign Medical Sciences Section Hygiene
2.0 102.7 8.3 2000 27 3 182
Alternariol 0.5 94.6 9.7 4  Fabrega A Agut M Calvo M A. J Food Sci 2002 67 2
1.0 96.8 9.6 802
2.0 100. 8 9.3 5 da Motta S Soares L M V. Brazilian J Microbiol 2000 31
Tentoxin 0.5 96.5 8.7 315
1.0 97.1 7.4 6  Delgado T Gomez-Cordovés C  Scott P M. J Chromatogr
2.0 96.8 6.9 A 1996 731 109
Alternariol 0.5 91.8 7.9 7 Fente C A Jaimez J Vazquez B I et al. Analyst 1998
monomethyl 1.0 95.1 6.1 123 2277
ether 2.0 102.1 7.6 8 LauBPY ScottPM Lewis D A etal. J Chromatogr A
2003 998 119
2.4 9  Magnani R F De Souza G D Rodrigues-Filho E. J Agri
15 Food Chem 2007 55 13 4980
10 Sulyok M Krska R Schuhmacher R. Anal Bioanal Chem
1 1.2 pg/kg 1 Y
2007 389 5 1505
1.9 0.5 11 Monbaliu S Van Poucke C Van Peteghem C et al. Rapid
0.8 Mg/kg Commun Mass Spectrom 2009 23 3
12 Scott PM Weber D Kanhere S R. J Chromatogr A 1997
3 765 255
13 Andersen B Smedsgaard J Jgrring I et al. Int J Food

Microbiol 2006 111 105





