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FGIS Operates Under Two Federal Statues

e United States Grain Standard Act (USGSA, 1916)
All export corn must be tested for aflatoxin.

< 20 ppb total aflatoxins

(Wheat, corn, barley, rye, oat, flaxseed, sorghum, soybeans,
triticale, mixed grain, sunflower seed, canola and any other
food grains, feed grains, and oil seeds for which standards are

established under section 4 of the act)

e Agriculture Marketing Act (AMA, 1946)

(Rice, beans, lentils, and pulses)




FGIS Mission

The mission of FGIS is to facilitate the marketing of grain,
oilseeds, pulses, rice, and related commodities by:

e Establishing descriptive standards

e Accurately and consistently certifying quality

e Providing uniform official inspection and weighing

e Carrying out assigned regulatory & service responsibilities

e Providing the framework for commodity quality improvement

incentive to both domestic and foreign buyers



Overall Mycotoxin Testing by Year

Mean number of lots tested: 280809
October 1 — September 30
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FGIS Official Mycotoxin Testing Services

e Mycotoxin testing is done at about 100 locations and
many of them are elevators & loading facilities (FGIS field
offices, delegated and designated agencies)

e Only FGIS-approved commercial test kits are used since
they are rapid, simple, and low cost

e Need accurate results to minimize risk to buyer/seller




Steps for Mycotoxin Test Kit Evaluation

e FGIS establishes criteria and performance requirement for
rapid test kits (considering the market needs)

e Test kit manufacturers submit data and required
documents following the FGIS criteria

e FGIS reviews the submission and if all criteria are fulfilled
we accept it for training and evaluation

e Performance evaluation is conducted using FGIS reference
material and analysts from both FGIS and manufacturer
— Pass = Certificate and Test Kit Instructions are issued
— Fail & Manufacturer can redesign and resubmit




Test Kit Conformance Ranges

Aflatoxins (total)
Deoxynivalenol
Fumonisins (total)
Ochratoxin A

Zearalenone

5 to 300 ppb
0.5to 30 ppm
0.5to 30 ppm
5to 100 ppb

100 to 1000 ppb



Mycotoxin Test Kit Performance Criteria

Analysis time

Primary grain

Additional commodities

Accuracy & precision

Equipment sensitivity to
electromagnetic fields

Temperature sensitivity

Reagent stability

Avoidance of toxic &
hazardous substances

FGIS performance
verification



Mycotoxin Test Performance Criteria
Accuracy — Primary Grains

e Primary grain (most frequent testing requests)
— Naturally contaminated
— Aflatoxins — corn
— Deoxynivalenol — wheat and corn
— Fumonisins — corn
— Ochratoxin A — wheat
— Zearalenone — corn

e FGIS certified reference materials are used for evaluation
the test kit

e Twenty-one samples at each concentration
— Three operators / three unique lots

— Seven samples by each operator / lot at each concentration

SDA 9
=




FGIS Reference Methods

e Benchmark for accuracy and
precision

e Slower, more complex and
costly than test kits

e UHPLC/FLD and UHPLC/MS/MS

e Used at National Grain Center
only




FGIS Reference Methods

Detection A
Mycotoxin Cleanup LOQ (ppb) Method
Method
Reference
Aflatoxins IAC UHPLC/FLD 1.85 (total) 994.08
Deoxynivalenol - UHPLC/MS/MS 250 986.17
Fumonisins - UHPLC/MS/MS = 400 (total) 995.15
Ochratoxin A IAC UHPLC/FLD 1 2000.03
Zearalenone IAC UHPLC/FLD 50 FGIS*
|IAC — immunoaffinity column *\/isconti, A et al., J. of Chrom. A, 815 (1998) 133-140

FLD — fluorescence detection
MS/MS — tandem mass spectrometry
UHPLC — ultra high performance liquid chromatography
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Reference Method Quality Control

e Batch Quality Control
— Calibration standards (r? and residuals)
— Reagent blank .
_ Matrix blank } interferences
— Matrix spike (recovery)
— Naturally contaminated check sample (control charting)

e Proficiency Testing
— FAPAS
— AOCS

e Sample exchange with other labs
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FAPAS Proficiency Testing Results

Fiscal Year 2017

Assigned Value FGIS Result

Mycotoxin (ppb) (ppb) zZ-score
Aflatoxins 5.12 4.69 -04
Deoxynivalenol 1148 1220 0.4
Fumonisins 568 543 -0.3
Ochratoxin A 3.24 2.75 -0.7

Zearalenone 186 165 -0.5

13



FAPAS Proficiency Testing Results

Fiscal Year 2018

Assigned Value FGIS Result

Mycotoxin (ppb) (pob) z-score
Aflatoxins 4.86 5.16 0.7
Deoxynivalenol 778/743 870/728 0.7/0.1
Fumonisins 485 441 -0.5
Ochratoxin A 4.55 4.46 -0.1

Zearalenone 131 131 0.0
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Mycotoxin Test Performance Criteria
Accuracy — Additional Commodities

e Additional Commodities
— Example: distillers dried grains
— Fortified samples acceptable

— Expected to perform with naturally contaminated
samples

e Five samples at each concentration

— One operator / one lot

e All results must be within specified ranges
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Quantitative Aflatoxin Criteria
Accuracy and Precision — Updated in 2016

Concentration Maximum Standard Proizzoility
(ppb) RSD % Deviation Range
5.0 25 1.25 2.5-7.5
20 20 4.0 12 - 28
100 16 16 68 — 130
300 16 48 200 -400
x> 300 16 0.16x x £ 0.32x

e Naturally contaminated corn required, except x > 300 ppb
e n =21 at each level
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Quantitative Deoxynivalenol Criteria

Accuracy and Precision — Updated in 2016

0,
Concentration Maximum Standard 95/0. .
(ppm) RSD % Deviation Probabiits
Range
0.50 20 0.10 0.30-0.70
2.0 12 0.24 1.5-25
5.0 10 0.50 40-6.0
30 10 3.0 24 — 36
x> 30 10 0.10x x+0.20x

e Naturally contaminated wheat and corn required, except x > 30 ppm

e n=21 at each level
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Summary of Verification Data for Test Kit (20191XX QN)

Deoxynivalenol in Wheat Using XYZ Reader
0.5 ppm Level

Reading Analyst Reading Analyst Reading
0.46 1 22 1 30
0.54 1 1.9 1 28
0.78 1 2.6 1 31
0.60 1 2.1 1 34
0.52 1 24 1 31
0.60 1 1.7 1 33
0.61 1 24 1 34
0.51 2 23 2 32
0.63 2 2.1 2 39+
0.55 2 2.4 2 33
0.82F 2 23 2 27
0.68 2 2.2 2 34
0.75 2 2.1 2 33
0.52 2 23 2 31
0.53 3 23 3 30

0.62 3 2.5 3 36t
0.65 3 2.1 3 33
0.52 3 23 3 34
0.77 3 2.4 3 31
0.63 3 2.0 3 34
0.64 3 23 3 33
E—

Total Out-

of-Range 1 0 2
I

Acceptable CRV + CRV + CRV £
Ranges 2*0.20*CRV 2*0.12*CRV 2*0.10*CRV

Out-of-range
CRYV - Certified Reference
Value



Summary of Verification Data for Test Kit (20191XX QN)

Deoxynivalenol in Corn Using XYZ Reader
0.5 ppm Level

Reading Analyst Reading Analyst Reading
0.46 1 23 | 32
0.54 1 2.5 1 29
0.41 1 1.3% 1 32
0.59 1 1.9 1 28
0.49 1 2.1 1 29
0.42 1 22 1 23
0.54 1 24 1 28
0.47 2 2.1 2 26
0.49 2 1.9 2 29
0.54 2 1.8 2 25
0.37 2 2.1 2 30
0.54 2 1.9 2 29
0.56 2 1.8 2 32
0.45 2 22 2 23
0.59 3 2.4 3 31
0.46 3 22 3 35+
0.63 3 22 3 26
0.54 3 2.4 3 29
0.64 3 2.4 3 32
0.62 3 2.1 3 30
0.53 3 22 3 29
—

Total Out-

of-Range 1 0

CRV £+
2*0.12*CRV

1

CRV +
2*0.10*CRV

Acceptable CRV =+
Ranges 2*0.20*CRV
Out-of-range
CRY - Certified Reference
Value



Approved Test Kits and Official Instructions

FGIS Performance Verified Deoxynivalenol Test Kits — Effective 10/21/2019

Approved Commodities are Listed Below.

Manufacturer Test Kit Part Number gﬂ; ;::: ;ﬁ‘?;}n: Equivalent Commodities can be Found in the Detection Method Exc;:::;zagate Ins(t)mgtli::)lns
g Test Kit Design Criteria Appendix C. (page No. 14-15) P
Water-Based Extraction: corn, wheat, barley, brown
rice, buckwheat, corn bran, corn germ meal, corn gluten LF-DONQ2
Charm ROSA DONQ2 LF-DONQ2 VOMLA Deoxynivalenol | feed, corn gluten meal, distillers dried grain with solubles EZ-M Reader ~Effective
Sciences, Inc. Quantitative Test 0.5-30 ppm | (DDGS), hominy, malted barley, milled rice, oats, rice (LF-ROSA-EZ-M) 11/09/2020 11-02-2017
bran, rough rice, rye, sorghum, soybean meal, triticale, o
wheat bran
SUPEEY. OUlckTox Kitf o o] Water-Based Extraction: corn, wheat, distillers dried EUPII. AQ-304-BG
nviroLogix, uick fox Kittor eoxynivalenol | grains with solubles (DDGS), malted barley, and sorghum nviroLogix Effective
Inc. QuickScan DON Flex AQ 304 BG VOMNP [ 05— 30 ppm g ( ) Y g QuickScan System 10/02/2022 10-02-2019
Water-Based Extraction: corn, corn/soy blend, distillers 8385-AS-
Neogen Deoxynivalenol | dried grain with solubles (DDGS), soybeans, malted bar- AccuScan Gold GOLD
Corporation e eTDON I el 0.5-30 ppm | ley, buckwheat, brown rice, barley (with hull), sorghum, Reader 12/14/2020 Effective
and wheat 03-02-2018
Water-Based Extraction: corn, corn/soy blend, distillers 8385-AS-PRO
Neogen Deoxynivalenol | dried grain with solubles (DDGS), soybeans, malted bar- e e
Corporation seeveal) ek ey O e VOMT | 05 30 ppm | ley, buckwheat, brown rice, barley (with hull), sorghum, | AccuScan ProReader | 7,155 05‘2‘;‘;%?8
and wheat -
Neogen Deoxynivalenol Water-Based Extraction: corn, wheat, corn germ meal, i;iggfg;e;ﬁg 8335 SFR
ger Veratox DON 2/3 8335 VOMO y malted barley, oats, rye, wheat bran, sorghum, and corn/ Effective
Corporation 0.5 - 30 ppm Stat Fax Reader 03/08/2021
soy blend 03-06-2018
Model 4700
Neogen Deoxvnivalenol Water-Based Extraction: corn, wheat, corn germ meal, Stat Fax Reader 8331-SF-4700
ger Veratox DON 5/5 8331 VOMC y malted barley, oats, rye, wheat bran, sorghum, and corn/ 03/08/2021 Effective
Corporation 0.5-30 ppm Model 4700
soy blend 03-06-2018
Thermo Fisher Deoxynivalenol | Water-Based Extraction: corn, wheat, barley, and do
- EZ-Tox DON 600120-DON | VOMTA ’ ’ ’ ’ BioTek ELX808UI 03/06/2021 Effective
Scientific 0.5-30 ppm | malted barley
02-08-2018
Deoxynivalenol Vertu Reader 176004E
VICAM DON-V 176004113 VOMVA y Water-Based Extraction: corn, wheat 03/07/2022 Effective
0.5 - 30 ppm Model Vertu 03-07-2019
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https://www.ams.usda.gov/sites/default/files/media/FGISApprovedMycotoxinRapidTestKits.pdf

Number of Test Kits Evaluated
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More Information

Mycotoxins

FGIS Rapid Test Evaluation Program

FGIS Performance Verified Rapid Test Kits

Contact
Ajit Ghosh
Phone: 816-891-0417
Email: Ajit.K.Ghosh@usda.gov

22


https://www.ams.usda.gov/services/fgis/mycotoxins
https://www.ams.usda.gov/services/fgis/standardization/tke
https://www.ams.usda.gov/sites/default/files/media/FGISApprovedMycotoxinRapidTestKits.pdf

Questions?
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FGIS Operates Under Two Federal Statues 

United States Grain Standard Act (USGSA, 1916)

     All export corn must be tested for aflatoxin.

      ≤ 20 ppb total aflatoxins

(Wheat, corn, barley, rye, oat, flaxseed, sorghum, soybeans,                triticale, mixed grain, sunflower seed, canola and any other food grains, feed grains, and oil seeds for which standards are established under section 4 of the act)



Agriculture Marketing Act (AMA, 1946)

     (Rice, beans, lentils, and pulses)
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FGIS Mission

The mission of FGIS is to facilitate the marketing of grain, oilseeds, pulses, rice, and related commodities by:

Establishing descriptive standards

Accurately and consistently certifying quality

Providing uniform official inspection and weighing

Carrying out assigned regulatory & service responsibilities

Providing the framework for commodity quality improvement incentive to both domestic and foreign buyers
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Overall Mycotoxin Testing by Year

Mean number of lots tested: 280809

October 1 – September 30
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AFL	

2014	2015	2016	2017	2018	132157	127966	134863	146684	156255	DON	

2014	2015	2016	2017	2018	111182	182584	133704	126687	85120	FUM	

2014	2015	2016	2017	2018	5303	5229	3638	10311	30381	ZEA	2014	2015	2016	2017	2018	829	283	382	2309	2327	OCH	2014	2015	2016	2017	2018	272	886	1506	2084	1105	

Total Number of Lots Tested





FGIS Official Mycotoxin Testing Services



Mycotoxin testing is done at about 100 locations and many of them are elevators & loading facilities (FGIS field offices, delegated and designated agencies)



Only FGIS-approved commercial test kits are used since they are rapid, simple, and low cost 



Need accurate results to minimize risk to buyer/seller
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Steps for Mycotoxin Test Kit Evaluation

FGIS establishes criteria and performance requirement for rapid test kits (considering the market needs)



Test kit manufacturers submit data and required documents following the FGIS criteria 



FGIS reviews the submission and if all criteria are fulfilled we accept it for training and evaluation



Performance evaluation is conducted using FGIS reference material and analysts from both FGIS and manufacturer

Pass → Certificate and Test Kit Instructions are issued 

Fail → Manufacturer can redesign and resubmit  
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Test Kit Conformance Ranges


7

		Aflatoxins (total)		5 to 300 ppb

		Deoxynivalenol		0.5 to 30 ppm

		Fumonisins (total)		0.5 to 30 ppm

		Ochratoxin A		5 to 100 ppb

		Zearalenone		100 to 1000 ppb
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Mycotoxin Test Kit Performance Criteria


Analysis time



Primary grain



Additional commodities



Accuracy & precision



Equipment sensitivity to electromagnetic fields

Temperature sensitivity



Reagent stability



Avoidance of toxic & hazardous substances



FGIS performance verification
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Mycotoxin Test Performance Criteria
Accuracy – Primary Grains

Primary grain (most frequent testing requests)

Naturally contaminated 

Aflatoxins – corn

Deoxynivalenol – wheat and corn

Fumonisins – corn

Ochratoxin A – wheat

Zearalenone – corn



FGIS certified reference materials are used for evaluation the test kit



Twenty-one samples at each concentration

Three operators / three unique lots

Seven samples by each operator / lot at each concentration
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FGIS Reference Methods 



Benchmark for accuracy and precision



Slower, more complex and costly than test kits



UHPLC/FLD and  UHPLC/MS/MS



Used at National Grain Center only
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FGIS Reference Methods

		Mycotoxin		Cleanup		Detection
Method		LOQ (ppb)		AOAC Method Reference

		Aflatoxins		IAC		UHPLC/FLD		1.85 (total)		994.08

		Deoxynivalenol		-		UHPLC/MS/MS		250		986.17

		Fumonisins		-		UHPLC/MS/MS		400 (total)		995.15

		Ochratoxin A		IAC		UHPLC/FLD		1		2000.03

		Zearalenone		IAC		UHPLC/FLD		50		FGIS*



IAC – immunoaffinity column

FLD – fluorescence detection

MS/MS – tandem mass spectrometry

UHPLC –  ultra high performance liquid chromatography

*Visconti, A et al., J. of Chrom. A, 815 (1998) 133-140
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Reference Method Quality Control

Batch Quality Control

Calibration standards (r2 and residuals)

Reagent blank

Matrix blank

Matrix spike (recovery)

Naturally contaminated check sample (control charting)



Proficiency Testing

FAPAS 

AOCS



Sample exchange with other labs
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interferences





FAPAS Proficiency Testing Results 
Fiscal Year 2017

13

		Mycotoxin		Assigned Value
(ppb)		FGIS Result
(ppb)		z-score

		Aflatoxins		5.12		4.69		-0.4

		Deoxynivalenol		1148		1220		0.4

		Fumonisins		568		543		-0.3

		Ochratoxin A		3.24		2.75 		-0.7

		Zearalenone		186 		165		-0.5







FAPAS Proficiency Testing Results 
Fiscal Year 2018

14

		Mycotoxin		Assigned Value
(ppb)		FGIS Result
(ppb)		z-score

		Aflatoxins		4.86		5.16		0.7

		Deoxynivalenol		778/743		870/728		0.7/0.1

		Fumonisins		485		441		-0.5

		Ochratoxin A		4.55		4.46		-0.1

		Zearalenone		131		131		0.0







Mycotoxin Test Performance Criteria
Accuracy – Additional Commodities

Additional Commodities

Example: distillers dried grains 

Fortified samples acceptable

Expected to perform with naturally contaminated samples



Five samples at each concentration

One operator / one lot



All results must be within specified ranges
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Quantitative Aflatoxin Criteria
Accuracy and Precision – Updated in 2016

16

  Naturally contaminated corn required, except x > 300 ppb

  n = 21 at each level

		Concentration
(ppb)		Maximum
RSD %		Standard Deviation		95% Probability Range

		5.0		25		1.25		2.5 – 7.5

		20		20		4.0		12 – 28

		100		16		16		68 – 130

		300		16		48		200 – 400 

		x > 300		16		0.16x		x ± 0.32x
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Quantitative Deoxynivalenol Criteria
 Accuracy and Precision – Updated in 2016

17

  Naturally contaminated wheat and corn required, except x > 30 ppm

  n = 21 at each level

		Concentration
(ppm)		Maximum
RSD %		Standard Deviation		95% Probability Range

		0.50		20		0.10		0.30 – 0.70

		2.0		12		0.24		1.5 – 2.5

		5.0		10		0.50		4.0 – 6.0

		30		10		3.0		24 – 36

		x > 30		10		0.10x		x ± 0.20x
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Summary of Verification Data for Test Kit (20191XX QN) Deoxynivalenol in Wheat Using XYZ Reader


		0.5 ppm Level				              2 ppm Level				             30 ppm Level		

		Analyst		Reading		Analyst		Reading		Analyst		Reading

		1		0.46		1		2.2		1		30

		1		0.54		1		1.9		1		28

		1		0.78		1		2.6		1		31

		1		0.60		1		2.1		1		34

		1		0.52		1		2.4		1		31

		1		0.60		1		1.7		1		33

		1		0.61		1		2.4		1		34

		2		0.51		2		2.3		2		32

		2		0.63		2		2.1		2		  39†

		2		0.55		2		2.4		2		33

		2		  0.82†		2		2.3		2		27

		2		0.68		2		2.2		2		34

		2		0.75		2		2.1		2		33

		2		0.52		2		2.3		2		31

		3		0.53		3		2.3		3		         30

		3		0.62		3		2.5		3		  36†

		3		0.65		3		2.1		3		33

		3		0.52		3		2.3		3		34

		3		0.77		3		2.4		3		31

		3		0.63		3		2.0		3		34

		3		0.64		3		2.3		3		33

		 		 		 		 		 		 

		Total Out-of-Range		1		 		0		 		2

		 		 		 		 		 		 

		Acceptable Ranges		CRV ± 2*0.20*CRV		 		CRV ± 2*0.12*CRV		 		CRV ± 2*0.10*CRV

		†  Out-of-range				 		 		 		 

		CRV – Certified Reference Value				 		 		 		 
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Summary of Verification Data for Test Kit (20191XX QN) Deoxynivalenol in Corn Using XYZ Reader


		0.5 ppm Level				              2 ppm Level				             30 ppm Level		

		Analyst		Reading		Analyst		Reading		Analyst		Reading

		1		0.46		1		2.3		1		32

		1		0.54		1		2.5		1		29

		1		0.41		1		  1.3†		1		 32

		1		0.59		1		1.9		1		28

		1		0.49		1		2.1		1		29

		1		0.42		1		2.2		1		23

		1		0.54		1		2.4		1		28

		2		0.47		2		2.1		2		26

		2		0.49		2		1.9		2		29

		2		0.54		2		1.8		2		25

		2		0.37		2		2.1		2		30

		2		0.54		2		1.9		2		29

		2		0.56		2		1.8		2		32

		2		0.45		2		2.2		2		23

		3		0.59		3		2.4		3		31

		3		0.46		3		2.2		3		  35†

		3		0.63		3		2.2		3		26

		3		0.54		3		2.4		3		29

		3		0.64		3		2.4		3		             32

		3		0.62		3		2.1		3		30

		3		0.53		3		2.2		3		29

		 		 		 		 		 		 

		Total Out-of-Range		1		 		0		 		1

		 		 		 		 		 		 

		Acceptable Ranges		CRV ± 2*0.20*CRV		 		CRV ± 2*0.12*CRV		 		CRV ± 2*0.10*CRV

		†  Out-of-range				 		 		 		 

		CRV – Certified Reference Value				 		 		 		 
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Approved Test Kits and Official Instructions
https://www.ams.usda.gov/sites/default/files/media/FGISApprovedMycotoxinRapidTestKits.pdf
FGIS Performance Verified Deoxynivalenol Test Kits – Effective 10/21/2019
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Number of Test Kits Evaluated
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Aflatoxins	

2014	2015	2016	2017	2018	13	15	23	16	10	DON	

2014	2015	2016	2017	2018	5	5	16	4	8	Fumonisins	

2014	2015	2016	2017	2018	3	1	5	6	5	Ochratoxin A	

2014	2015	2016	2017	2018	1	0	0	2	0	Zearalenone	

2014	2015	2016	2017	2018	1	0	4	1	1	Fiscal Year





Number of Test Kit Evaluations









More Information

Mycotoxins

https://www.ams.usda.gov/services/fgis/mycotoxins



FGIS Rapid Test Evaluation Program

https://www.ams.usda.gov/services/fgis/standardization/tke



FGIS Performance Verified Rapid Test Kits

https://www.ams.usda.gov/sites/default/files/media/FGISApprovedMycotoxinRapidTestKits.pdf



Contact 

Ajit Ghosh

Phone:  816-891-0417

Email:  Ajit.K.Ghosh@usda.gov
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Questions?
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Microsoft_Excel_Worksheet.xlsx

Aflatoxin


			Aflatoxin Testing Statistics


			1/9/15


						≤20 ppb			21-100			101-200			201-300			>300			Total


			2007			98.5			1.3			0.09			0.02			0.06			100.0


			2008			98.1			1.6			0.2			0.04			0.04			100.0


			2009			96.5			2.3			0.5			0.2			0.5			100.0


			2010			95.2			2.3			0.7			0.4			1.5			100.1


			2011			91.7			4.4			2.3			0.5			1.1			100.0


			2012			85			10.4			2.4			0.6			1.5			99.9


			2013			89.9			8.0			1.2			0.3			0.7			100.0


			2014			98.8			0.9			0.2			0.0			0.1			100.0





≤20 ppb	2010	2011	2012	2013	2014	95.2	91.716800000000006	85	89.850897108828619	98.790075440574469	21-100	2010	2011	2012	2013	2014	2.2999999999999998	4.4428000000000001	10.4	7.9885321664309696	0.92919784801410443	101-200	2010	2011	2012	2013	2014	0.7	2.2652999999999999	2.4	1.226791498082261	0.1505784786276928	201-300	2010	2011	2012	2013	2014	0.4	0.4985	0.6	0.268799281330381	4.7670573635902755E-2	>	300	2010	2011	2012	2013	2014	1.5	1.0766	1.5	0.66497994532777027	8.2477659147831742E-2	


Percentage of Total Tests








≤20 ppb	2010	2011	2012	2013	2014	95.2	91.716800000000006	85	89.850897108828619	98.790075440574469	21-100	2010	2011	2012	2013	2014	2.2999999999999998	4.4428000000000001	10.4	7.9885321664309696	0.92919784801410443	101-200	2010	2011	2012	2013	2014	0.7	2.2652999999999999	2.4	1.226791498082261	0.1505784786276928	201-300	2010	2011	2012	2013	2014	0.4	0.4985	0.6	0.268799281330381	4.7670573635902755E-2	>	300	2010	2011	2012	2013	2014	1.5	1.0766	1.5	0.66497994532777027	8.2477659147831742E-2	


Percentage of Total Tests











DON


			DON Testing Statistics


			1/8/14


						≤1 ppm			2 - 5			6 - 10			>10


			2007			68			29			3			0.5			100.5


			2008			78			15			4			3			100


			2009			67.3			28.4			3.4			0.9			100


			2010			51.8			35.9			9.5			2.7			99.9


			2011			69.6			28.3			1.8			0.2			99.9


			2012			66.8			30.1			3			0.2			100.1


			2013			73.2			22.7			3.3			0.7			100


			2014			74.3			21.0			3.1			1.6			100


						6 - 10			> 10


			2006			3			0.3


			2007			3			0.5


			2008			4			3


			2009			3.4			0.9


			2010			9.5			2.7





≤1 ppm	2010	2011	2012	2013	2014	51.8	69.599999999999994	66.8	73.242667765643247	74.3	2 - 5	2010	2011	2012	2013	2014	35.9	28.3	30.1	22.704856102754309	21	6 - 10	2010	2011	2012	2013	2014	9.5	1.8	3	3.3161618243011199	3.1	>	10	2010	2011	2012	2013	2014	2.7	0.2	0.2	0.73631430730132563	1.6	


Percentage of Lots Tested








2006	6 - 10	>	 10	3	0.3	2007	6 - 10	>	 10	3	0.5	2008	6 - 10	>	 10	4	3	2009	6 - 10	>	 10	3.4	0.9	2010	6 - 10	>	 10	9.5	2.7	








Fumonisin


			Fumonisin Testing Statistics


			1/8/14





						<0.5 ppm			0.5 - 2			3 - 5			>5			Total


			2007			8			33			45			15			101


			2008			51			17			25			6			99


			2009			31.6			30.7			27.8			10			100.1


			2010			44.9			35.2			15			4.9			100


			2011			39.5			36.1			16.9			7.4			99.9


			2012			25.2			44.5			20.9			9.4			100


			2013			25.4			33.2			24.0			17.5			100


			2014			52.3			25.6			17.4			4.6			100





<	0.5 ppm	2010	2011	2012	2013	2014	44.9	39.5	25.2	25.399684755685659	52.328870450688292	0.5 - 2	2010	2011	2012	2013	2014	35.200000000000003	36.1	44.5	33.190722810177888	25.627003582877617	3 - 5	2010	2011	2012	2013	2014	15	16.899999999999999	20.9	23.958567890114839	17.442956816896096	>	5	2010	2011	2012	2013	2014	4.9000000000000004	7.4	9.4	17.451024544021617	4.6011691495379976	Percentage of Lots Tested








Overall Testing


			Overall Number of Tests per Mycotoxin


			1/9/14


						AFL			DON			FUM			ZEA			OCH			Total																																										FUM			ZEA			OCH			Total


			2009			71567			46792			5324			36			0			123719																																							2009			5324			36			0			5360


			2010			105951			119430			9250			1104			315			236050																																							2010			9250			1104			315			10669


			2011			123165			101638			5310			296			549			230958																																							2011			5310			296			549			6155


			2012			178041			94647			7318			503			778			281287																																							2012			7318			503			778			8599


			2013			284971			72795			4441			94			388			362689						Five Yr AVG in 2013			246940.6																														2013			4441			94			388			4923


			2014			132157			111182			5303			829			272			249743						Five Yr AVG in 2014			272145.4																														2014			5303			829			272			6404


			2015			127966			182584			5229			283			886			316948						Five Yr AVG in 2015			288325


			2016			134863			133704			3638			382			1506			274093						Five Yr AVG in 2016			296952


			2017			146684			126687			10,311			2309			2084			288075						Five Yr AVG in 2017 			298309.6																														Average			6158			477			384			7018


			2018			156255			85120			30,381			2327			1105			275188						Five Yr AVG in 2018			280809.4


			Average			144835			107847			5727			816			788			263875


						Total Tests


			2009			123719


			2010			236050


			2011			230958


			2012			281287


			2013			362689


			2014			249743


			2015			272145





			Mean - 2016





AFL	2010	2011	2012	2013	2014	105951	123165	178041	284971	132157	DON	2010	2011	2012	2013	2014	119430	101638	94647	72795	111182	FUM	2010	2011	2012	2013	2014	9250	5310	7318	4441	5303	ZEA	2010	2011	2012	2013	2014	1104	296	503	94	829	OCH	2010	2011	2012	2013	2014	315	549	778	388	272	


Total Number of Tests








FUM	2010	2011	2012	2013	2014	9250	5310	7318	4441	5303	ZEA	2010	2011	2012	2013	2014	1104	296	503	94	829	OCH	2010	2011	2012	2013	2014	315	549	778	388	272	


Total Number of Tests











DONbyGrain


			DON by Grain


			1/8/14


						Wheat			Barley			Corn			Other			Total


			2007			88			8			4			0			100


			2008			71			14			3			11			99


			2009			82			11			6			1			100


			2010			40			4			55			1			100


			2011			80.9			4.6			13.7			0.9			100.1


			2012			77.5			4.8			17.3			0.4			100


			2013			78.9			7.1			8.8			5.2			100


			2014			82.0			4.9			12.7			0.4			100





Wheat	2010	2011	2012	2013	2014	40	80.900000000000006	77.5	78.900000000000006	82	Barley	2010	2011	2012	2013	2014	4	4.5999999999999996	4.8	7.1	4.9000000000000004	Corn	2010	2011	2012	2013	2014	55	13.7	17.3	8.8000000000000007	12.7	


Percentage of Lots Tested
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  Manufacturer    Test Kit    Part Number  FOL   Code  Test Type and  Test Kit Range  Approved Commodities are Listed Below.  Equivalent Commodities can be Found  in the   Test Kit Design Criteria Appendix C. (page No.  14 - 15)    Detection Method  Certificate  Expiration Date  Official  Instructions  


    Charm  Sciences, Inc.      ROSA DONQ2   Quantitative Test      LF - DONQ2      VOMLA      Deoxynivalenol   0.5  –   30 ppm  Water - Based Extraction : corn, wheat, barley, brown  rice, buckwheat, corn  bran, corn germ meal, corn gluten  feed, corn gluten meal, distillers dried grain with solubles  (DDGS), hominy, malted barley, milled rice, oats, rice  bran, rough rice, rye, sorghum, soybean meal, triticale,  wheat bran      EZ - M Reader  (LF - ROSA - EZ - M)        11/09/2020    LF - DONQ2   Effective   11 - 02 - 2017  


  EnviroLogix,   Inc.    QuickTox Kit for  QuickScan DON Flex      AQ 304 BG      VOMNP    Deoxynivalenol   0.5  –   30 ppm  Water - Based Extraction : corn, wheat, distillers dried  grains with solubles (DDGS),  malted   barley,  and sorghum    EnviroLogix  QuickScan System      10/02 /2022    AQ - 304 - BG   Effective  10 - 02 - 2019  


  Neogen  Corporation    Reveal Q+ for DON    8385    VOMT    Deoxynivalenol   0.5  –   30 ppm  Water - Based Extraction : corn, corn/soy blend, distillers  dried grain with solubles (DDGS), soybeans, malted bar -   ley, buckwheat, brown rice, barley (with hull), sorghum,  and wheat    AccuScan Gold  R eader      12/14/2020  8385 - AS -   GOLD   Effective   03 - 02 - 2018  


  Neogen  Corporation    Reveal Q+ for DON    8385    VOMT    Deoxynivalenol   0.5  –   30 ppm  Water - Based Extraction : corn, corn/soy blend, distillers  dried grain with solubles (DDGS), soybeans, malted bar -   ley, buckwheat, brown rice, barley (with hull), sorghum,  and wheat    AccuScan Pro Reader      0 7/13/2020  8385 - AS - PRO   Effective   03 - 02 - 2018  


  Neogen  Corporation    Veratox DON 2/3    8335    VOMO    Deoxynivalenol   0.5  –   30 ppm  Water - Based Extraction : corn, wheat, corn germ meal,  malted barley, oats, rye, wheat bran, sorghum, and   corn/  soy   blend  Stat Fax Reader   Model 321 Plus  Stat Fax Reader   Model 4700      0 3/08/2021  8335 SFR   Effective   03 - 06 - 2018  


Neogen  Corporation    Veratox DON 5/5    8331    VOMC  Deoxynivalenol   0.5  –   30 ppm  Water - Based Extraction : corn, wheat, corn germ  meal,  malted barley, oats, rye, wheat bran, sorghum, and   corn/  soy   blend  Stat Fax Reader  Model 4700    0 3/08/2021  8331 - SF - 4700   Effective   03 - 06 - 2018  


Thermo Fisher  Scientific    EZ - Tox DON    600120 - DON  VOMTA  Deoxynivalenol   0.5  –   30 ppm  Water - Based Extraction : corn, wheat, barley,   and  malted barley    BioTek ELX808UI    0 3/06/2021  600120 - DON   Effective   02 - 08 - 2018  


  VICAM    DON - V    176004113    VOMVA  Deoxynivalenol   0.5  –   30 ppm    Water - Based Extraction : corn, wheat  Vertu Reader  Model Vertu    0 3/07/2022  176004113   Effective   03 - 07 - 201 9  
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Sheet1


			Test Kit Evaluations by Fiscal Year


			Ajit Ghosh			9/19/19


						# Test Kit Evalutions by Fiscal Year


						2014			2015			2016			2017			2018			2019


			Aflatoxins			13			15			23			16			10			8


			DON			5			5			16			4			8			5


			Fumonisins			3			1			5			6			5			1


			Ochratoxin A			1			0			0			2			0			0


			Zearalenone			1			0			4			1			1			1


			Total 			23			21			48			29			24			15





Aflatoxins	2014	2015	2016	2017	2018	2019	13	15	23	16	10	8	DON	2014	2015	2016	2017	2018	2019	5	5	16	4	8	5	Fumonisins	2014	2015	2016	2017	2018	2019	3	1	5	6	5	1	Ochratoxin A	2014	2015	2016	2017	2018	2019	1	0	0	2	0	0	Zearalenone	2014	2015	2016	2017	2018	2019	1	0	4	1	1	1	Fiscal Year


Number of Test Kit Evaluations
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Mycotoxin Test Kit Evaluations Completed
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Steps for Approving and Validating
Commercial Mycotoxin Test Kits:
FGIS/AMS Test Kit Evaluation Program
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