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Abstract: A rapid method for the determination of ochratoxin A in Chinese medicinal plants using ultra-high performance liquid
chromatography tandem mass spectrometry (UHPLC-MS/MS) was established in this study. For this method, the conditions required for liquid
chromatography (LC) and mass spectrometry (MS) were optimized and the matrix effects were overcome by extraction using sodium
bicarbonate solution and dilution procedure. The ultrasonic-assisted extraction of ochratoxin A from the sample was carried out using sodium
bicarbonate solution, followed by an immunoaffinity column clean-up procedure. The analytes were separated on a C18 LC column and
detected on a mass spectrometer operating in the positive ion multiple reaction monitoring (MRM) mode. The method used in the present study
was validated. Ochratoxin A concentration showed good linearity in the range of 0.1~50.0 ng/L, with an r-value>0.99. The average recoveries
ranged between 78.5% and 98.0% at spike levels of 1.0, 2.0, and 10.0 pg/kg. The relative standard deviations (RSDs) were between 2.6% and
11.8%, and the limit of detection was 1.0 pg/kg. The validated method was applied for the detection of ochratoxin A in eight batches of samples,
and the results showed one positive result per batch (7.3 pg/kg). The results of the real sample test indicate that this method can be used for the
sensitive and accurate determination of ochratoxin A in Chinese medicinal plants.
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PPV FREN0.27 gl 54T, 1.42 giffRE 8N, 8
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5500 V; ZALS: 22 MPa, KA S: 30 MPa, ffiBiin
S 60 MPa; il S: Medium, PURSIAEINE
A BTIREE: 500 C; flifERERE . ARHBEEERL.

=1 RIMESHRABTFRIEEH
Table 1 LC-MS/MS parameters for the determination of

ochratoxin A (OTA)
o HHT AHERR BT EERE EFHELE
ME R
/(m/z) /(m/z) lev lev
239.1* 31 100
OTA 404.2
358.1 19 100
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3.0 um YEAH SRR AT 7 BT, 1 53 UG
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Table 2 Standard curve and linear range of ochratoxin A

KT E
B - Froft 2K,
Ang/L)

B ¥4

HEEEE A 01~50  y=5.05e+005x+-1.7e+004  1.0000

OTA20160808.rdb (404.200/239.100):"Linear” Regression

("No" weighting): y=5.05¢+005x+-1.7¢+004 (r=1.0000)

XLC-¢
2.6e7 +
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Fig.1 Standard curve
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THERTE RSB, BISCR AR R SR 50 A
78.5%~98.0%, 2.6%~11.8% [A]. A7k Bz
it 2 EE R AR TIPS 1.0 pg/kg. W3, K
HE2~11.
K3 5Tz AAESRAINE RE BRI EML IR
Table 3 Content and average spike recoveries of ochratoxin A

in five blank samples (n=6)

otk BAKE 2=l &S st AT AR £
/(ug/kg) 1% /%
1.0 78.5 11.8
-k 2.0 85.4 9.8
10.0 88.7 112
1.0 82.5 10.1
/S 2.0 86.2 8.5
10.0 90.0 6.3
1.0 89.2 6.1
e 2.0 91.6 8.5
10.0 90.3 43
1.0 92.7 5.1
¥ 2.0 95.4 35
10.0 91.8 33
1.0 95.2 3.6
BR 2.0 96.8 5.6
10.0 98.0 2.6

KB-404.200/239.100 (Unknown) 404.200/239.100 Da-sample 5 of 21 fro.
Area:8.88e+003 counts Height: 2.39e+003 cps RT: 3.97min 3.97

5.19

3.18
4.98

1.23
1.42
.18 1.582.00 2.70
) L A

0 1 1 1 1 1 1 1
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Time / min
KB-404.200/358.100 (Unknown) 404.200/358.100 Da-sample 5 of ..

Area:8.44¢+003 counts Height: 1.92¢+003 cps RT: 3.98 min  3.98
3.66 4.11

0 1 1 1 1 1 1 1 1
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2 BtE=AmmERSEFaEE
Fig.2 Reconstructed ion chromatogram of Tianqi blank

samples
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Fig.3 Product ion spectrum of Tianqi blank extracts at a spike

level of 1.0 pg/kg
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Area: 6.51e+002 counts Height: 3.31e+002 cps RT: 3.75 3.22

1000

0.0 1.0 2.0 3.0 4.0 5.0

Time / min

B4 IRE=AERNERS T EIEE
Fig.4 Reconstructed ion chromatogram of Tuckahoe blank

samples
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Bl5 TIRE=AHMMIT1.0 ne/ke MEMETEILE
Fig.5 Product ion spectrum of Tuckahoe blank extracts at a

spike level of 1.0 pg/kg

KB-404.200/239.100 (Unknown) 404.200/239.100 Da-s..
Area: 3.07e+001counts Height: 1.07e+002cps RT: 3... 3.97

123142 127 270
0.18 \ /

%.0 05 1.0 15 20 25 30 35 40 45 50

Time / min

KB-404.200/358.100 (Unknown) 404.200/358.100 Da-sampl

Area: 1.29¢+002 counts Height: 2.31¢+003 cps RT: 3.29 mi... 3.98
3.66
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0
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E 6 WA= BFRINERETRIEE

Fig.6 Reconstructed ion chromatogram of Yam blank samples

B 7 LA EHSRMIR 1.0 we/ke MBS T GILE
Fig.7 Product ion spectrum of Yam blank extracts at a spike
level of 1.0 pg/kg

KB-404.200/239.100 (Unknown) 404.200/239.100 Da-s...
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Fig.8 Reconstructed ion chromatogram of malt blank samples
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MY+1.0-1 404.200/239.100 (Unknow) 404.200/239... 39
Area: 1.35¢+005 counts Height: 4.09¢+004 cps RT.. 97
0.0 1 1 1 1 1
0.0 1.0 2.0 3.0 4.0 5.0
Time / min
MY+1.0-1 404.200/358.100 (Unknow) 404.200/358.100
3.97

Area: 8.20e+004 counts Height: 2.41e+004 cps RT: 3.97

2.0e4
L 4.80
0.0 1 1 1 1 /\ 1
0.0 1.0 2.0 3.0 4.0 5.0

Time / min

B9 RIF=AMFMMIE 1.0 ue/ke NEETRIEE
Fig.9 Product ion spectrum of malt blank extracts at a

spike level of 1.0 pg/kg

KB-404.200/239.100 (Unknown) 404.200/239.100 Da-s..
Area: 3.07e+001 counts Height: 1.07e+002 cps RT: 3...

3.97

0.18

%.0 05 1.0 15 20 25 3.0 35 40 45 50

Time / min

KB-404.200/358.100 (Unknown) 404.200/358.100 Da-sampl 98
Area: 1.29¢+002 counts Height: 2.31e+003 cps RT: 3.29 mi...

0.90 1.08

00.0 05 1.0 15 20 25 3.0 35 40 45 50

Time / min
E 10 BEREAHRNERS TRIEE
Fig.10 Reconstructed ion chromatogram of barley blank

samples
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MY+1.0-1404.200/239.100 (Unknow) 404.200/239... 3.98
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Fig.11 Product ion spectrum of barley blank extracts at a spike
level of 1.0 pg/kg
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415
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[E 12 PAMFIEHERR EIDE T BIEE
Fig.12 Reconstructed ion chromatograms of a suspected

positive sample
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