T R 2 VRUA €0 3% - R I 5

TR TR I A /NS A 4 RS BE A R R —— A, 4

2HmHBHERKEFE

e A5V A €0 - R G o i vk () BRI /N2 o v 4 PP g i s B R
EM IR A R e ka R AR

(1.db o 8 B X k0w 707 5 % o0, bz 100021
QA ETRATHEH PO A FELHHAFIAL T TELALEE, b 100013)
W OE:BM A4 A% (HE 4 QA T) P 4R EEF GRS R EHE-S B
ik, Ak A EH SRmA NaCl 5,28 1L an%#dx B 48 3 B A2 (SPE) 44K 5 , ¥4 HSS T3 &3 4 (2. 1 mmX
100 mm, 1.7 wm) 3 5 #7424 0. 15 mmol/L 8% B S 4 KK ik -F BE A A ARB AT E I, A R B Fof FAEX &
B(ESI), 3R m & FHm (MRM) F X#ATRRAZ AN, SRk ®, R £ 0.040~50 ng/L 894 HE B
AARZERESZENDEFTEYIRFHERL R, MERHK(r)>0.99, LA HFAR LLEH BEEF
X 4k Fo By £ BE 64 7 kA PR A1 % 0.10.0.01.0. 03 F2 0. 01 pg/kg,3 A e ks K F 69 w1k & % 85.7% ~ 102% , 48
SR AR £ (RSD) A 0.8% ~11.0%, BREF kT ABR DT HE 2k @ afpFdaoen,4 s 0Es
EH A, Rk E A 0.02~185.00 ng/kg, HEI® HFERHEL FE,ERATFI RSP IR A4V ES L
w9 B Bt
KB x4 EEE, P AEHNR; BRENARMEE-SHAE, EHEL; RRFTEY
FE S ZES RISS XEKFR ARG : A X E S .1004- 8456(2019)01-0035- 06
DOI:10. 13590/j.¢jth.2019. 01. 008

Analysis of Alternaria in wheat products by ultra-high performance liquid
chromatography-tandem mass spectrometry
WANG Shuo', SUN Lingli', LIU Ye', AN Yang', ZHANG Xiangming', SHAO Bing’
(1. Chaoyang District Center for Disease Control and Prevention, Beijing 100021, China;
2. Beijing Key Laboratory of Diagnostic and Traceability Technologies for the Food Poisoning,
Beijing Center for the Disease Control and Prevention, Beijing 100013, China)

Abstract: Objective To develop a method for determination of Alternaria in wheat products by ultra-high performance

liquid chromatography-tandem mass spectrometry. Methods The samples were added NaCl and then extracted by acidized
acetonitrile. The purification was carried out on a solid phase extraction ( SPE). The separation was performed on an HSS
T3 column (2.1 mmX100 mm, 1.7 pm) using a mobile phase of 0. 15 mmol/L ammonium bicarbonate aqueous solution-
methanol by gradient elution. A multiple reaction monitoring ( MRM) mode was employed in mass spectrometric detection.
The matrix-matched external standard calibration was used for quantitation. Results Good linearities of the method were
achieved over the concentration of 0.040-50 wg/L, with correlation coefficients above 0. 99. The method detection limits
(MDL) were 0.10, 0.01, 0.03 and 0. 01 pg/kg for 4 kinds of Alternaria toxins. Average recoveries at three spiked levels
were 85.7%-102% with relative standard deviations (RSD) of 0.8%-11.0%. The method was finally used to analyze
Alternaria in wheat products and 4 target compounds were detected at a concentration range of 0.02-185.00 pg/kg.
Conclusion This method could be applied in simultaneous analysis of Alternaria in wheat products.

Key words: Alternaria toxins; wheat products; ultra-high performance liquid chromatography-tandem mass spectrometry ;

mycotoxin; food contaminants
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Table 1 Mass acquisition parameters of 4 kinds of

Alternaria toxins
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Figure 1  Extraction efficiencies of four different formic

acid concentration in 4 kinds of Alternaria toxins
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Figure 2 Extraction efficiencies of four different kind of

SPE in 4 kinds of Alternaria toxins
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Table 2 Linear range, liner equations, correlation coefficient, LOD and LOQ of 4 kinds of Alternaria toxins in wheat products

S HE TR 2 el . - PR 7E 12 B
g /N2 i 2k )y HIX T B r e »
B TR /(pg/L) /(pg/kg) /(png/kg)
EES] y=786. 4x+874. 4 0.993
=PS y=201. 0x+1405. 6 0.999
TeA 0. 60~ 50 0.10 0.30
g y=179. 3x+1344.9 0. 999
/i y=58. 8x+668. 4 0.998
FE T y=9178. 8x-887.0 0. 999
-PS y=3517.0x-459. 1 0. 996
AOH 0. 050~50 0.01 0.03
i y=3619. 0x—444.9 0.996
Ui y=4211.3x-6357.0 0.998
HE 1 y=1098. 0x+336.7 0. 997
sk y=18412. 8x+14568. 5 1. 000
TEN 0.10~50 0.03 0.09
T2 y=16797. 8x+23728. 5 0.999
Uile y=17250. 8x+8217. 1 0.998
HE 1 y=2441. 0x-109. 0 0. 999
3 y=19742. 1x-3412.7 0.991
AME 0. 040~ 50 0.01 0.02
D y=18655. 5x—-3777. 8 0.991
i y=37840. 4x—-17618. 4 0.999

2.5 WEHEE SR

A3 B T 18 Sk T AN 4 288 R
A1 mAs R, 43 5% m 0.5.5..0 1 50. 0 wg/kg
SR PE K BB 6 AT, 45 R LK 3,
FETE 8k HAEA M TR T 4 B R R RN
S ¥ ] R 4y Bk 85.7% ~ 95.8% . 86.9% ~
97.7% .88. 9% ~96. 8% .89. 7% ~ 102% , A X 47 Y 1t
2 (RSD) 4 % K 1.5% ~ 5.4% . 0.9% ~ 6.3% .
0.8%~11.0% .1.0% ~4. 9% , ¥ W% J5 ¥k HAT 5 4F
(14 [ WAC 23 0 o P
2.6 HEAH I E

AR 5 2 of 8 T 5 A B T 3% A I e PR AT T
B HETE 8 Sk A MDET A 35 M RE S AT AR I,
4 e i B B R AR, WK 4, TEN 78 1w A
18 Sk v B R HY R E O 100% (35/35) , Wk FE K Pk
0.03~2.21 pg/kg, 7€ 1H A A YF T &G 1 3840 b 4R
Bk 89% (31/35) Fil 97% (34/35) , 4 Fh/hN&
il b IR 2 B R DL B R B R A 2R, W A
B R A Y TeA (185.00 wg/kg) . AOH I AME
HIRTE 4 Tl N2 b B A B vk AR,
W BEAKOE- 43 511 0. 03 ~5. 63 F10.02~6.86 pg/kg.
Bl 3 S hn A i 5 SCBR AR S ) MRM (a5 &

DAFE BB 78 45 SR 0 4 Fh S B 7 R Y
Kt % 55 7, TeA |, AOH, TEN | AME ¥ J£ 53 5l A
56.1~68.0.2.0.6.7~10.9.1.2 pg/kg, HZEHF
T Kl i A I B RN R . AR BIESE 5 AR
T 45 R — B0, B R Bk AR, X rT R & i T

K3 PR 4 Bl BE A R R AP TR
HH XA HE s 22 (n=6)
Table 3 Recovery and repeatability for 4 kinds of Alternaria

toxins in wheat products

0.5 pg/kg 5.0 pg/kg 50.0 pg/kg

INE SR — : -
BE G S RSD O SEX I RSD SE¥ENK RSD
/% % B% % R% /%

TeA 86.3 2.4 85.7 4.2 92.6 2.8
AOH 94.7 5.4 89.1 5.0 94.1 2.1
-
TEN 94.1 1.5 94.2 4.2 89.7 3.4
AME 95.8 2.8 94.8 3.1 93.5 2.7
TeA 89.9 6.3 90. 4 1.2 91.8 1.7
AOH 86.9 4.1 92.5 3.4 93.6 3.8
83k
TEN 91.4 2.3 91.1 1.7 90.0 1.5
AME 97.17 0.9 97.0 2.5 96.8 0.9
TeA 94.0 11.0 89.4 4.3 89.7 3.2
X AOH 95.1 2.7 88.9 2.1 89.7 2.0
LR
TEN 88.9 1.4 93.8 0.8 92.4 1.6
AME 93.6 1.9 90.2 1.6 96.8 0.9
TeA 93.1 3.4 92.7 2.3 90.5 1.6
X AOH 93.6 3.4 90.1 4.9 90.2 1.6
BT
TEN 90.0 1.0 89.7 2.6 94.5 2.2
AME 102 1.7 89.8 2.8 94.1 2.2
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Table 4 Concentration of 4 kinds of Alternaria toxins in packaged noodles, maddo, bread and biscuit
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il
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HW 91 (32/35) 0.10~3.24 34(12/35) 0. 11~0. 40 97(34/35) 0.02~0. 89 100(35/35) 0.03~1.33
P 0(0/35) ND 77(27/35) 0.03~1.65 29(10/35) 0.03~1.01 100(35/35) 0.14~2.21
THl £, 34 (12/35) 0.59~185.00 54(19/35) 0.17~0. 86 29(10/35) 0.24~1.46 89(31/35) 0.18~6.44
DET 89 (31/35)  10.30~183.00 34(12/35) 1.76~5.63 31(11/35) 0.48~6. 86 97(34/35) 0.32~18. 58
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Figure 3 MRM chromatograms of the Alternaria in biscuit sample (lift) and standard solution (right)
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