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Albuquerque Mid Year Meeting, 2020



Equine Feed

Porcine Feed, M
edicated

D
ry D

og Food

G
oat Feed, M

edicated

A
lfalfa Pellets

B
eef M

ineral

Poultry Feed

B
eef Feed, M

edicated

C
atfish Feed

Sheep Feed, M
edicated

D
airy Feed, M

edicated

Llam
a Feed

Sw
ine Feed, R

esidue

0

20

40

60

80

100

120

140

160

180

200

220

201921

201922

201923

201924

201925

201995

201926

201927

201928

201929

201930

201931

201932

# 
La

bs

Animal Feed Scheme



Animal Feed Scheme 
2019 Z-Cut Homogeneity Screen

8922.00.00%Poultry Feed201926

9218.01.04%Beef Feed, Medicated201927

8433.00.00%Catfish Feed201928

8513.50.00%Sheep Feed, Medicated201929

8519.10.00%Dairy Feed, Medicated201930

8624.00.78%Llama Feed201931

364.40.00%Beef Mineral201995

10124.50.00%Dry Dog Food201923

9216.91.14%Goat Feed, Medicated201924

8217.81.78%Alfalfa Pellets201925

7515.31.56%Equine Feed201921

8618.50.00%Porcine Feed, Medicated201922

8315.80.00%Swine Feed, Residue201932

# in 
Z-Cut% Protein

Z-Cut
%RSDSample Name

Sample 
Code
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3118.91.96%Wheat Bran201943

3121.60.00%Field Peas201942

2750.80.59%Dried Whole Egg201944

3110.30.00%Soybean Hulls201941

# in Z-Cut% Protein
Pass Z-Cut 

%RSDSample NameSample #

Pet Food Scheme
2019 Z-Cut Homogeneity Screen



PFS
AFS 5.1%4.9%90.0%

4.2%

Warning

4.9%90.9%

Actionable
3 < Z < -3

Compliance
2 > Z > -2

Z-Score Indications in 
2019 Animal Feed and Pet Food Schemes

-4 -3 -2 -1 0 1 2 3 4

40,958 Dup. Tests



2019 Analyte Participation
“Proximates” (F, Fi, A, M, P)

Total # Tests Run in 2019



2019 Analyte Participation
“Minerals”

Total # Tests Run in 2019

Compare with Minerals 
Scheme:   99 Copper 
Tests Run in 2019.



0 40 80 120 160 200

(516)  Arsenic, Total
(ppm)

(518)  Cadmium (ppm)

(520)  Chromium
(ppm)

(526)  Lead (ppm)

(529)  Mercury (ppb)

(539)  Nickel (ppm)

Animal Feed & Pet Food
Minerals Scheme

2019 Analyte Participation

“Heavy Metals” (10 Duplicate Labs)
Feed & Pet Food (42 Labs) vs Minerals Scheme (28 Labs)

Total # Tests Run in 2019

Compare with Minerals 
Scheme: 78 Arsenic Tests 
Run Over 4 Samples in 2019.



0 50 100 150 200 250

(099)  Menadione (form) (ppm)
(100)  Carotene (ppm)
(023)  Fluorine (ppm)

(102)  Niacin (ppm)
(103)  Pantothenic Acid (ppm)

(104)  Riboflavin (ppm)
(105)  Thiamine (ppm)

(106)  Vitamin A (KU/kg)
(107)  Vitamin B12 (ppb)

(108)  Vitamin D3 (KU/kg)
(109)  Vitamin E (IU/kg)

(110)  Xanthophyll (ppm)
(111)  Vitamin C, Phosphorylated (ppm)

(112)  Pyridoxine (ppm)
(113)  Folic Acid (ppm)

(114)  Biotin (ppm)
(115)  Non Protein N (NPN) (%)
(118)  Peroxide value (meq/kg)

2019 Analyte Participation
“Vitamins Etc…”

Total # Tests Run in 2019



2019 Analyte Participation
“Amino Acids”

Total # Tests Run in 2019



2019 Analyte Participation
“Sugars”

Total # Tests Run in 2019



2019 Analyte Participation
“Drugs”

Total # Tests Run in 2019



2019 Analyte Participation

“Fatty Acids”
Total # Tests Run in 2019



0 50 100 150 200 250 300 350 400

(019.00)  Ox-Mn04 Vol. (%)
(019.02)  Hach Method (%)

(019.03)  Semiauto (Autoanalyzer) (%)
(019.08)  EDTA (%)

(019.09)  Ion-selective electrode (%)
(019.31)  AAS, Dry ash (%)

(019.32)  AAS, Open vessel (%)
(019.33)  AAS, Microwave (%)

(019.34)  AAS, Dry ash (%)
(019.35)  AAS, Open vessel (%)

(019.41)  ICP, Dry ash (%)
(019.42)  ICP, Open vessel (%)

(019.43)  ICP, Microwave (%)
(019.44)  ICP, Dry ash (%)

(019.51)  ICP-MS, Dry ash (%)
(019.52)  ICP-MS, Open vessel (%)

(019.53)  ICP-MS, Microwave (%)
(019.99)  Miscellaneous (%)

Calcium (019)

2019 Method Participation

Total # Tests Run in 2019

18 Methods



0 200 400 600 800 1000 1200 1400 1600

(002.00)  Crude, Crude (%)

(002.01)  Crude, Auto Kjel-Foss (%)

(002.02)  Crude, Semiauto Analyzer

(002.03)  Crude, Hach Method (%)

(002.04)  Crude, Copper Catalyst (%)

(002.05)  Crude, Copper, Boric Acid (%)

(002.06)  Crude, Combustion N Analyzer

(002.08)  Crude, Cu/Ti (%)

(002.09)  Crude, Selenium Catalyst (%)

(002.10)  Crude, Block dig/distillation (%)

(002.11)  Crude, NIR (%)

(002.99)  Crude, Miscellaneous (%)

PROTEIN (002)

2019 Method Participation

Total # Tests Run in 2019

12 Methods
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(136.00)  Alka-Hydrol
Post-col Ninhyd (%)

(136.01)  Alka-Hydrol Rev
Phase LC UV (%)

(136.02)  Alka-Hydrol
Post-col OPA De (%)

(136.03)  Alka-Hydrol + IS
RP LC Fl (%)

(136.05)  Pre-col AQC Der
(%)

(136.99)  Miscellaneous
(%)

Tryptophan (136)

2019 Method Participation

Total # Tests Run in 2019

0

6 Methods



42Heavy Metals  (As, Cd, Cr, Pb, Hg, Ni)

12Fatty Acids
48Drugs
21Sugars & Total Sugars
58Amino Acids
56Vitamins Etc…

219Minerals
264Proximates (F, Fi, A, M, P)

2019 Animal Feed & Pet Food Schemes
# of Unique Labs Participating in Analyte Group Analysis

Compare with 
Minerals Scheme: 
33 Labs in 2019
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0 10 20 30 40 50 60 70 80 90 100

(015)  Aluminum (ppm)

(017)  Boron (ppm)

(021)  Cobalt (ppm)

(022)  Copper (ppm)

(023)  Fluorine (ppm)

(024)  Iodine (ppm)

(034)  Selenium (ppm)

(036)  Sulfur (%)

(038)  Molybdenum (ppm)

(041)  Vanadium (ppm)

(516)  Arsenic, Total (ppm)

(518)  Cadmium (ppm)

(520)  Chromium (ppm)

(526)  Lead (ppm)

(529)  Mercury (ppb)

(539)  Nickel (ppm)

2019 Analyte Participation

Minerals Scheme

Total # Tests Run in 2019



8.0%

Warning

9.6%82.4%

Actionable
3 < Z < -3

Compliance
2 > Z > -2

Z-Score Indications in 
Minerals Scheme (Horwitz ffp SD for PT)

-4 -3 -2 -1 0 1 2 3 4

2019:
4 Samples
922 Tests
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0 50 100 150 200

Total Aflatoxin (ppb)

Aflatoxin B1 (ppb)

Aflatoxin B2 (ppb)

Aflatoxin G1 (ppb)

Aflatoxin G2 (ppb)

Deoxynivalenol (ppb)

Total Fumonisin (ppb)

Fumonsin B1 (ppb)

Fumonisin B2 (ppb)

Fumonisin B3 (ppb)

Ochratoxin A (ppb)

T-2 Toxin (ppb)

HT-2 Toxin (ppb)

T-2 Toxin + HT-2 Toxin (ppb)

Zearalenone (ppb)

2019 Analyte Participation

Mycotoxin Scheme

Total # Tests Run in 2019



Modified Horwitz
2018 Adjustment

5.3%5.7%89.0%

Warning
Actionable
3 < Z < -3

Compliance
2 > Z > -2

Z-Score Indications in Mycotoxin Scheme 
(Modified Horwitz ffp SD for PT)

-4 -3 -2 -1 0 1 2 3 4

4 Samples
201961 to 
201964
1,379 Tests



280261Animal Feed Scheme 
8074Mycotoxin Contaminants Scheme 
4242Minerals Scheme 
9074Pet Food Ingredient Scheme 

# 
Samples 
Ordered

# Labs 
Placing 
Order

Scheme

2019 Scheme Participation
Ordering Numbers



Talking About 
Participation:

Test Case:  AAFCO Animal Feed Scheme
271 Participating Labs in 2019

How many Duplicate Analytical 
Tests are submitted by Labs for 

the 2019 Samples? 
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Test Case:  AAFCO Animal Feed Scheme
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Test Case:  AAFCO Animal Feed Scheme



Test Case:  AAFCO Animal Feed Scheme

# Lab Submissions# Duplicate Tests/Sample/Lab
Number of Duplicate Tests per Lab Submission

0.2%6>= 70 Duplicate Tests
12.9%321>= 30 Duplicate Tests

3.5%871 Duplicate Test
6.9%172Mode = 4
3.3%82Median = 12

Some Takeaways:
 271 Labs submitted 37,445 Duplicate Analyses in 2019.
 That’s a Mean 138 Duplicate Analyses /Lab/Year.
 271 Labs submitted data 2,484 times in 2019.
 That’s approximately 9 Samples/Lab/Year.
 1,062 Tests offered in DRW.

NOT 13!



Comments, 
Queries?

HAPPY NEW YEAR, 2020


