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TBDMS GC-MS
PAT - Carb/C,, TBDMS GC-MS
SIM 0.01 ~1 mg/L r>0.98 2 ~50 pg/kg
88% ~ 989% RSD  5.3% ~13.6% PAT 0.5 pg/kg
2 png/kg PAT
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Abstract A gas chromatography-mass spectrometry GC-MS method for the quantitative de-

termination and confirmation of patulin in apple juice by tert-butyldimethylsily] TBDMS deri-
vatization was established. The sample was extracted with ethyl acetate-hexane and an aliquot
of the supernatant was cleaned up using mixed-mode solid phase extraction SPE cartridge
containing C,, and graphitized carbon black GCB  evaporated to dryness under nitrogen gas
and the residue was converted to tert-butyldimethylsilyl derivative which was determined with
GC-MS in selected ion monitoring SIM mode and external standard method was used for
quantitative determination. The linear range was from 0. 01 to 1 mg/L. The average recoveries
were 88% —98% and relative standard deviations were 5. 3% —13. 6% in the spiked range of 2 -
50 wg/kg. The limit of detection was 0.5 pg/kg and the limit of quantification and confirmation
was 2 ng/kg. The method is rapid highly sensitive accurate specific rugged and suitable for
the quantitative determination and confirmation of patulin in apple juice.
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DMS patulin apple juice

patulin PAT Penicillium Aspergillus
4- -4H- 3 2-¢c -2 6H Byssochlamys
4-hydroxy-4H-furo 3 2-c¢ pyran-2 6H -one
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PAT 4 C 3
MRL 50 pg/kg 1.3
PAT MRL 25 pg/kg DB-35MS 30 m x0.25 mm x
PAT MRL 10 pg/kg : 0.25 pm / 250
- C 2.758 x 10° Pa
& i 99. 999% 1 mL/min
100 C 2 min 25 C/min 200
1 o T 20 C/min 270 T 15
Fig. 1 Chemical structure of patulin min 280 5 min
0.5 mL/min 1 pL
PAT 1.4
HPLC '’ - GC-MS *°° EI 70 eV
- HPLC-MS '* 230 C 150 © 280
o T SIM
PAT HPLC GC-MS HPLC-MS GC- 5 min m/z 183 m/z
MS N O- BST- 184 m/z 211 m/z 212 75 ms
FA e 1.5
5.00 g 15 mL
GC-MS 5 mL - 95:
PAT N- - 5 v/v 0.5¢g 2
N- MTBSTFA min 4500 r/min 3 min
TBDMS 5 mL Carb/C,, SPE
30 pL 10 mL
M-57 ° SPE 3.2 mL
" MTB-  SPE 5 mL 40 C
STFA TBDMS GC-MS 240 pL 150 pL
PAT 1.5 mL 50
1 pL PTFE/ /PTFE
800 W 3 min GC-
1.1 MS
Agilent 7890A/5975C -
Agilent 7683 2
Organomation 2.1
1.5 mL PAT
Agilent PT- t-3oe
FE / /PTFE Agilent - 95:5 v/v
PAT 99.5% Chemservice -
BESEP® Carb/C,, SPE 95:5 v/v
500 mg/500 mg 6 mL 2.2
MTBSTFA + 1% TB- PAT TBDMS DB-1
DMCS 1 mL x10 Sepax-UCT DB-5 DB-1701P DB-35MS 4
PAT TBDMS DB-1 DB-5 DB-
1.2 1701P DB-35MS
PAT 200 mg/L PAT

TBDMS
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Fig. 3 Proposed MS fragmentation pathway for TBDMS derivative of PAT
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70000 2 PAT n=6
Table 2 Recoveries of PAT from spiked
60000 apple juice n =6
s 50000 Spiked level/ ng/kg Recovery/% RSD/%
§ 40000 2 92 13.6
Z | 5 88 10.8
< 30000 10 93 7.8
0000 UW 25 90 7.0
50 98 5.3
10000 coeo b b e e b e e e b
7.0 7.5 8.0 8.5 9.0 9.5 10.0 2.9
¢t/ min 26
4 2 pg/kg PAT PAT
SIM
Fig. 4 SIM chromatogram of apple juice 3
spiked with 2 pg/kg PAT
peak 1 TBDMS derivative of PAT. TBDMS -GC-MS
1 PAT PAT
Table 1 Quantitative ions qualitative ions and standard
relative abundances of PAT and maximum per- SIM
mitted tolerances for confirmation
Quant.itat.ive/ Standard relative Maxi{num LoD
.quahtatlve abundance/% permitted
ion m/z tolerance/% PAT
183~ 100 -
211 58 +10
212 20 +20
184 16 +20 1 Katerere D R Stockenstrém S Shephard G S. Food Con-
% quantitative ion. trol 2008 19 389
2 Arranz I Derbyshire M Kroeaer K et al. J AOAC Int
Y PAT 0.01 ~1 2005 88 2 518
mg/L Y = 1. 030 x 3 Moukas A Panagiotopoulou V. Markaki P. Food Chem
6 . 2008 109 860
10°X - 1. 288 x 10 r=0.994 6 4 Tabata S Iida K Svzuki J et al. J Food Hyg Soc Japan
LOD 4 S/ 2004 45 5 245
N 3 LOQ 5 Rupp HS Turnipseed S B. J AOAC Int 2000 83 3 612
Marks H S. J AOAC Int 2007 90 3 879
S/N 10 LOD Ito R Yamazaki H Inoue K et al. J Agric Food Chem
LOQ 0.5 pg/’kg 2 png/kg 2004 52 7464
2.8 8 Wang YF Chang CY Ge B K et al. Chinese Journal of
100% PAT Health Laboratory Technology
. 2007 17 5 841
5 25 10 25 50 wg/kg 9  SN/T2008-2007
6 1.5 10 SN/T1859-2007
RSD 11 Zhao M P LiYZ Chang W B. Chinese Journal of Analyti-
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