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0.25 ng/mL – 100 ng/mL

2.3 

(P/N 17326-102130)

35

10 µL

A:0.1%  B:0.1% 

1

1. 

2.4 

MRM

3.0 kV

500

150

800 L/H

2

2.5 

2.5.1 

1 . 5g 50mL 10 mL 

15 min

2 .  10 mL 2%  1min

3 .  HyperSep  (P/N 60105-332-B 4g MgSO4, 

1g NaCl) 1 min.

4 . ≥ 3000 g 5 min  

2.5.2 

1 .  1 mL HyperSep P/N 60105-

204-B QUECHERS  2mL  150mg MgSO4, 50mg PSA

50mg C18 30 s  ≥ 3000 g 5 min

2 . 4 0.2

min A % B %  mL/min
Initial 95 5 0.3
0.8 95 5 0.3
10 50 50 0.3

10.2 5 95 0.3
12.2 5 95 0.3
12.5 95 5 0.3
15 95 5 0.3

Deoxynivalenol DON
297.15* 20 297.15 16

ESI+
297.15 20 203.15 10

15-
15-Acetyldeoxynivalenol-D3 15-AcDON

339.19* 18 137.07 9
ESI+

339.19 18 321.14 7
3-

3-Acetyldeoxynivalenol 3-AcDON
339.12* 17 203.1 13

ESI+
339.12 17 231.1 13

G2 AFG2
330.93* 36 244.9 25

ESI+
330.93 36 313 25

HT-2 HT-2 HT-2
425.2* 45 245.1 12

ESI+
425.2 45 263.1 12

B2 AFB2
315.09* 42 259.06 30

ESI+
315.09 42 287.09 24

G1 AFG1
329.06* 36 243.1 28

ESI+
329.06 36 311.1 20

B1 AFB1
313.07* 37 241.1 35

ESI+
313.07 37 285 20

T2- T2 T2
484.26* 15 185.12 17

ESI+
484.26 15 305.17 15

Zearalenone ZEN
319.15* 17 187.06 19

ESI+
319.15 17 283.13 11

sterigmatocystin ST
325.09* 33 281.08 31

ESI+
325.09 33 310.06 25

A Ochratoxin A OTA
404.12* 21 239.04 27

ESI+
404.12 21 358.12 13

2.  

*A
pplication N

O
TE
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3.
3.1. 

1. 12 3

2. 12 3

3.1.1 1

3.1.2 2
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800 810 5118

 400 650 5118

3.2. 

3.2.1 12 LOD 3

3. 12 LOD 

3.2.2 

2.5.2

GB 2761

3.2.3 

3.2.4 QuEChERS

1 GCB

GCB

DON 3-AcDON 15-AcDON T-2 HT-2 

2 GCB AFB1 AFG2 ST ZEN AFG1 AFB2

OTA ZEN AFG1 AFB2 OTA FB3 FB1 FB2 

3 GCB DON 3-AcDON 15-

AcDON T-2 HT-2 AFB1 AFG2 ST ZEN

3.2.5 

12 15 min

 
(ng/ml  %

RSD
n=6

LOD
ug/kg

1 Deoxynivalenol DON 100 94 10 1
2 15- 15-Acetyldeoxynivalenol 15-AcDON 100 102 8 2
3 3- 3-Acetyldeoxynivalenol 3-AcDON 100 100 9 2
4 G2 AFG2 0.25 88 11 0.1
5 HT-2 HT-2 HT-2 100 91 10 2
6 B2 AFB2 0.25 64 15 0.1
7 G1 AFG1 1 61 14 0.1
8 B1 AFB1 1 97 7 0.1
9 T2- T2 T2 25 102 10 1
10 Zearalenone ZEN 25 87 12 2
11 sterigmatocystin ST 10 84 13 2
12 A Ochratoxin A OTA 1 68 15 0.5

1  12 3

3 LOD 0.1-2ug/kg

3.2.6 RSD 

12 

3  n=6 ,12 

RSD% 15% 3

4.
QuEChERS 16

Accucore aQ

LC-

MS/MS 15min

60-110% LOD 0.1-2 ug/kg

5.
1 Determination of Multiple Mycotoxins in Grain Using a QuEChERS 

Sample Preparation Approach and LC-MS/MS Detection

2. GB 2761-2017  

A
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O
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Q Exactive Focus

FAO

25%

 Q 

Exactive Focus

UHPLC Thermo Scientific Ultimate 3000 RSLC

Thermo Scientific Hypersil Gold (50*2.1mm 1.9 µm

0.3 mL/min 5 µL

A 2mM 20 µL/ L

 B 2mM 20 µL/ L

Time (min) %A %B 

0 98 2

2 55 45

6 2 98

11 2 98

11.5 98 2

14 98 2

Thermo Scientific Q Exactive Focus

Full MS-ddMS2

Full MS-ddMS2 t-SIM- ddMS2

[1] 1% / 15min

1h

1. a) b)Full MS

c t-SIM

Mass tolerance

Fullscan XIC Q Exactive 

Focus

5ppm Q 

Exactive Focus

3

1

Full MS 60,000 FMHW@m/z 200

t-SIM 60,000 FMHW@m/z 200 isolation width

4 m/z

MS/MS 15,000 FMHW@m/z 200

HCD NCE 45% isolation width 4m/z
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30

Full MS-ddMS2 t-SIM- ddMS2

1 t-SIM

LOD Full MS 2-20

inclusion list

top N

4

Q Exactive Focus 60,000 FMHW@m/z 

200

[1] KELLMANN ET AL Full Scan MS in Comprehensive

Quanlitative and Quantitative Residue Analysis in Food and

Feed Matrices: How Much Resolving Power is required? J

Am Soc Mass Spectrom 2009,20,1464-1476
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5. 
™

43

1.

M1 B1

1993

2.

 5 g  100 mL  50  20 mL 

 30 S  2 g  50 mL 

 30 S

 40 mL 40 20 mL10%

 10 mL  2 mL

1.5 mL  200 µL  200 µL 

 40  10 min

10%  0.5 mL  10 s

3.

Dionex Ultimate 3000 

 LPG-3400SD

 WPS-3000SL

 TCC-3000RS

 FLD

Chromeleon Chromatography Data System

 S/N 

FLD-3400

ResponseTime = 1

FLD_FlowCell.Temperature.Nominal = 35.00 [ ]

FLD_FlowCell.ReadyTempDelta = 1.00 [ ]

BaselineBehavior = Append

Data_Collection_Rate.Nominal = 10.00 [Hz]

Emission_1.ExWavelength = 365.0 [nm]

 B1 B2 G1 G2 M1
GBT 5009.23-2006 B1. B2 G1. G2

Emission_1.EmWavelength = 435.0 [nm]

Emission_1.Sensitivity = 6

Emission_1.PMT =Auto

Emission_1.FilterWheel = Auto

5 m

100 2.1mm     25005-102130

Time (min) CH3CN (%) Methanol (%) Water (%)

0 16.5 16.5 67

25 16.5 16.5 67

 20 L

 800 L/min

 25

4.

5.

5 m

100 2.1mm

 B1 B2 G1 G2 M1

1 1ppb 

CCS-SP-004

1.

2.

3.

™

25005-102130

4. 

 B1 B2 G1 G2 M1 

GB 5009.22-2016 B1. B2 G1. G2 

CCS-SP-004

9
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45

1. 

Aspergiltus Ochratoxin A.sulphureus

Ochratoxin A B C D 

A Ochratoxin A OTA

A 

LD50 0.5 

mg/kg

A 

A 

A 

2. 

8:2, v:v

PBS 8 g 1.2 g 0.2 g 

0.2 g 990 mL pH 7

1 L

25 g 5 g 

0.1  mL -20 1 L

15 g 50 mL 30 mL 

0.75 g 3 min 20 min

3 11000 r/min 15 min 2 mL 

PBS 10 mL

0.22 um 5 mL 1 3 

2~4 mL 10 mL 

10 mL 1.5  mL 

40 1 mL

10 mg/L 

A 3.13 g/L 6.25 g/L 12.50 g/L

25.00 g/L 50.00 g/L 100.00 g/L 200.00 g/L 

3. 

Acclaim C18 4.6 150 mm, 5 m

059148

A
SNT 1940-2007 A

SNT1746-2006 A

48:51:1, v:v:v

 1mL/min

Ex 333 nm Em 460 nm

 30

 20 L

Ultimate 3000

4. 

1.

1 3.13 g/L 6.25 

g/L 12.50 g/L 25.00 g/L 50.00 g/L 100.00 g/L 
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1. 

Patulin PAT

IARC

WHO

 50 g/kg GB 2761-2017 

 50 g/kg 16 GB 5009.185-2016 

HyperSep C18 

94-101% Hypersil GOLD C18 LC/MS 

GB 5009.185-2016

2. 

1g 0.5mL pH4

SPE

500mg 3mL HyperSep C18 60108-304

10 mL 3 mL10% 10 mL 

2-3 mL/min

5 mL 15 min

=1:5:4 1:4:5 1:3:6 

5 mL 1 40

1 mL 

GB 5009.185-2016 

3. 

Hypersil Gold C18 5 m 4.6 250mm

25005-254630

A : B =1:10 v/v

1 mL/min

UV 276 nm

 40

 5 L

4. 

5. 

94-101% 

6. 

HyperSep C18 

94-101% Hypersil GOLD C18 LC/MS 

GB 5009.185-2016

Rt=7.4min HPLC 

CCS-SP-057

1g +0.5mL pH4

10mL 3mL10% 10mL

2-3mL/min

5mL 15min

: : =1:5:4 1:4:5 1:3:6
5mL 1 40

1mL

1. Rt=7.4min HPLC

2. 94-101%

1. 

2. 
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60108-
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3. 
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4.

5.

6.

GB 5009.185-2016 

CCS-SP-057

13 47

1. 

Patulin PAT

IARC

WHO

 50 g/kg GB 2761-2017 

 50 g/kg 16 GB 5009.185-2016 

HyperSep C18 

94-101% Hypersil GOLD C18 LC/MS 

GB 5009.185-2016

2. 

1g 0.5mL pH4

SPE

500mg 3mL HyperSep C18 60108-304

10 mL 3 mL10% 10 mL 

2-3 mL/min

5 mL 15 min

=1:5:4 1:4:5 1:3:6 

5 mL 1 40

1 mL 

GB 5009.185-2016 

3. 

Hypersil Gold C18 5 m 4.6 250mm

25005-254630

A : B =1:10 v/v

1 mL/min

UV 276 nm

 40

 5 L

4. 

5. 

94-101% 

6. 

HyperSep C18 

94-101% Hypersil GOLD C18 LC/MS 

GB 5009.185-2016

Rt=7.4min HPLC 

CCS-SP-057

1g +0.5mL pH4

10mL 3mL10% 10mL

2-3mL/min

5mL 15min

: : =1:5:4 1:4:5 1:3:6
5mL 1 40

1mL

1. Rt=7.4min HPLC

2. 94-101%

1.

. 

SPE 

60108-

304

3. 

25005-254630

4.

5.

6.

GB 5009.185-2016  

CCS-SP-057

12
46

2. 

 

2 

3 

4 A LOD LOQ

3 3.13 g/L OTA

4 200 g/L OTA

RSD% RSD% g/L

OTA 0.09% 0.67% 3.13

RSD% RSD% g/L

OTA 0.01% 0.11% 200

5 0.15 g/L OTA

6 0.55 g/L OTA

min
LOD

S/N=3 g/L
LOQ

S/N=10 g/L

OTA 9.05 0.15 0.55
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2 .

1 2 3 4 5 M1 G2 G1 B2 B1

1.

2. 3

Peak Name Cal.Type Points Offset C0 Slope C1 Curve C2 Corr.Coeff. %

AFT M1 LOff 5 221.737 11900.772 0.000 99.993

AFT G2 LOff 5 58.532 17583.034 0.000 99.991

AFT G1 LOff 5 136.139 15419.663 0.000 99.994

AFT B2 LOff 5 -4.329 41002.287 0.000 99.988

AFT B1 LOff 5 268.323 24601.217 0.000 99.991

No. Peakname
Ret.Time

min
Area

counts*min
amount

μg/L
Resolution S/N

1 AFT M1 7.990 680.7633 0.17 3.52 4.4

2 AFT G2 9.260 953.2900 0.05 4.47 5.9

3 AFT G1 11.133 869.2133 0.05 2.71 4.8

4 AFT B2 12.480 2009.6383 0.05 4.70 10.3

5 AFT B1 15.150 1110.5100 0.05 n.a. 5.2

LOD μg/L） LOQ μg/L

AFT M1 0.116 0.386

AFT G2 0.025 0.085

AFT G1 0.031 0.104

AFT B2 0.015 0.049

AFT B1 0.029 0.096

5.2 

3. 

1 2

3.

3 4 5

1 2
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1.

AFT

aspergillus flavus a.parasiticus

B1

M1  B1

 B1 B2 G1 G2 M1

GB13078-2001

 B1  10 µg/kg

 B1

 20 µg/kg

 B1

 20 µg/kg

 B1  10 µg/kg

 B1

 15 µg/kg

 B1  20 µg/kg

 B1  10 µg/kg

 B1  50 µg/kg

2.

 B1 150 µg/L B2 150 µg/L G1 

150 µg/L G2 150 µg/L M1 500 µg/L

0.15 µg/L 0.15 µg/L 0.15 µg/L 0.15 µg/L 0.5 µg/L

0.3 µg/L 0.3 µg/L 0.3 µg/L 0.3 µg/L 1.0 µg/L 1.2 

µg/L 1.2 µg/L 1.2 µg/L 1.2 µg/L 4 µg/L 3 µg/L  

3 µg/L 3 µg/L 3 µg/L 10 µg/L 4.5 µg/L 4.5 µg/L  

4.5 µg/L 4.5 µg/L 15 µg/L

3.

 =7: 3

 5 g  50 mL  25 mL

 1 g  2 min  20 min

 3  10 mL  6 mL

 8 mL

 112 mL

 75 mL  1  /s AFT

 VICAM  20 mL  1  /s

2 mL  4 mL

60  0.2 mL

 1 mL

4.

Thermofisher Syncronis C18, 5 µm
4.6 150 mm, P/N: 97105-154630 

: : =22: 22: 56

0.8 mL/min

0.05% 0.1g
20mL 200mL

0.2mL/min
70
Reaction Coil 750µL+ 

Reaction Coil 375µL

100 µL

FLD Ex: 365nm Em: 435nm

5.
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A

1.

A B C D

A

GB 13078-2006 A

A

100 µg/kg

2.

1 mg/L A 

1 µg/L 4 µg/L 10 µg/L 50 µg/L 100 µg/L 200 µg/L

3.

=8: 2

PBS 8 g 1.2 g 0.2 g

0.2 g 990 mL

PH=7 1L

25 g 5 g

0.1 mL -20 1 L

10 g 50 mL 20 mL

0.5 g 3 min 20 min

3 10000 r/min 5min

2 mL 10 mL PBS

5 mL 1

PriboFast® A 2~4 mL

10 mL 10 mL

1.5 mL 45

<0.2 mL 0.5 mL

4.

Syncronis C18, 5 µm 4.6 150 mm,
P/N: 97105-154630

30

: : =48: 51: 1

1.0 mL/min

20 µL

FLD Ex: 333nm Em: 460nm

5. 

5.1

1. 

1 2 3 4 5 1 µg/L 4 µg/L 10 µg/L 50 µg/L

100 µg/L 200 µg/L OTA

2. OTA
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No.
Ret.Time RSD

% n=3
Area RSD

% n=3
amount
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1 AFT M1 0.296 % 2.156 % 0.5

2 AFT G2 0.309 % 2.137 % 0.15
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5.3 

7.

1 2 3 50 μg/L OTA

50 μg/L OTA

9. 

1 2 3 50 μg/L OTA

50 μg/L OTA

8. 

1 2 3 50 μg/L OTA

50 μg/L OTA

4. 

OTA
µg/L

µg/L
OTA

µg/L %
0 50 46.71 93.42
0 50 40.70 81.4

9.46 50 46.01 73.10

6.

GB 13078.2-2006 

A GBT 23502-2009 

A

GBT 25220-2010 A

=8: 2

PriboFast® A

A

0.81 µg/kg GBT 25220-

2010 1 µg/kg GBT 25220-2010

70~100 %

52 %
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1.

Peak Name
Retention Time

min
Cal.Type Points

Offset
C0

Slope
C1

Curve
C2

Corr.Coeff.
%

OTA 10.31 Lin 6 0.000 675.679 0.000 100.000

Peak Name
Ret.Time

min
LOD S/N=3

μg/kg
LOQ S/N=10

μg/kg

OTA 10.31 0.81 2.7

Peak Name 1 μg/L OTA RSD % 5 μg/L OTA RSD %

OTA 1.986 1.871

5.2 

3. 1μg/L OTA

1 2 1μg/L OTA

4. 5 μg/L OTA

1 2 5 μg/L OTA

2. 

3.

5. 1μg/L OTA

6. 5 μg/L OTA
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Curve
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2. 

Peak Name μg/L
μg/L μg/L

%
S/N=3

μg/kg
S/N=10

μg/kg

ZEN 207.6 37.3 223.5 89.69 12.5 41.7

Peak Name μg/L S/N %

ZEN 25 6 3.31

5.3 

5. 25 μg/L
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20

1988

B1 FB1

28 
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OPA
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2.

75% 50 mg /L B1 B2

10 µg/L 20 µg/L 50 µg/L 100 µg/L

200 µg/L 500 µg/L 1000 µg/L
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=75:25

OPA 40 mg 1 mL

5 mL 50 mM pH=9.5

50 µL 4

2 g 50 mL

10 mL 3 min 5 min

10000 r/min 5 min

pH 6 7

2 mL

Thermo Scientific HyperSep SAX : 60108-521, 

500 mg/3 mL 3 mL 75 % 3 mL

3 mL 75% 3 mL 

10 mL 1%

45 1 mL 50 %

OPA OPA

30 s 2 min

4.

Thermofisher Syncronis C18 2.1*100mm
1.7µm S/N 0116014X6 P/N:97102-
102130

35

A B: 0.1M 

0.25 mL/min

10 µL

HyperSep SAX  (500mg/3mL, P/N 60108-
521)

FLD Ex: 335nm Em: 440nm

(min) A % B %
0 70 30

4.5 85 15
9.0 85 15
9.5 70 30
13.5 70 30
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5.5

7 2

7. 

2. 

µg/g µg/g µg/g %

1 0 1 0.93 93.3

1 1.23 1 1.83 82.1

2 0 1 0.84 84.0

2 0.32 1 0.94 71.2

6.

NYT 1970-2010 
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0.025 mg/kg 0.05 
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12 000 r/min  15min  0.45 µm
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 10 min 1 mL  

1 mL  0.45 um

4.

Syncronis 250 4.6 mm, 5 µm
PN 97105-254630

1 mM : 90:10  

  1.0 mL/min

  30

UV 224 nm

20 µL
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2. DON 3-DON 15-DON

Ret.Time min Peak Name Cal.Type
Coeff.of

Determination
C0 Offset C1 Slope

19.813 DON Lin, WithOffset 0.99981 -0.0036 0.0332

20.700 15-DON Lin, WithOffset 0.99992 0.0066 1.6584

21.193 3-DON Lin, WithOffset 0.99990 -0.0041 1.6761

6.2  

DON 0.04 µg/mL 3-DON&15-DON 0.16 

µg/mL DON 0.2 µg/mL 3-DON&15-DON 0.8 

µg/mL DON 0.8 µg/mL 3-DON&15-DON 4.0 

µg/mL 7

3 DON 0.6 µg

3-DON&15-DON 3 µg DON 3-DON

15-DON 80.04% 86.72% 90.19%

4. 7

3. DON 3-DON 15-DON

RSD %

DON 1.85 1.44 1.26

3-DON 0.67 0.28 1.87

15-DON 0.30 0.15 1.15

6.3

3 DON 3-DON 15-DON

DON 3-DON 15-DON

6.4

DON 3-DON 15-DON

DON 3-DON

15-DON

7.
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