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Take Home Messages

« United States pet food is safe.

« The biggest opportunities for further improving pet
food safety include addressing:
— Salmonella spp.
— Listeria monocytogenes
— Nutrient deficiencies/toxicities
— Aflatoxin

« Grain-based pet food is not exempt from hazards,
but may be lower risk than grain-free diets.
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Safety of US Pet Food

Reportable Food Registry Reports 2009-2014
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Safety of US Pet Food

Reportable Food Registry Reports 2009-2014
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Safety of US Pet Food

US Animal Food Production by Species
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Opportunities to Improve
Pet Food Safety

« Salmonella spp.

— Pathways to illness
« Animal salmonellosis through direct consumption

« Human salmonellosis through cross-contamination when
stored in the home

— Regulatory perspective

« Considered adulterated when contaminated and will not
undergo commercial heat step or other process

« Regardless of serotype, level of contamination

FDA Compliance Policy Guide Sec. 690.800
Salmonella in Food for Animals




Salmonella spp. in pet food
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Salmonella spp. in pet food

Ge et al., 2013

Feed type® No. of samples Salmonella
Animal derived 122 42 (34.4)
Meat and bone meal 72 28 (38.9)"
Poultry meal 17 3 (17.6)*
Blood meal 16 5 (31.3)"
Feather meal 10 1 (10)
Fish meal 5 4 (80)
Bone meal 2 1 (50)
Ilant derived 79 4 (5.1)
Alfalfa meal 13 —
Oilseed byproducts 49 4 (5.2)
Sovbean meal 31 3 (9.7
Cottonseed meal 8 1 (125
Sunflower meal 5 —
Linseed meal 3 —
Canola meal 2 —
Corn products 17 —
Corn gluten 10 —
Corn meal 5 —
Corn germ 1 —
Hominy 1 —
Total 2m 46 (22.9) E(:\ |N§ QSRSSTIA;F 13




Salmonella spp. in pet food

Facility surfaces with

Salmonella spp. P=0.03
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Salmonella spp. in pet food

Facility surfaces with Salmonella spp.
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Salmonella spp. in pet food

Effect of surface type on Salmonella Typhimurium
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Salmonella spp. in pet food

Surface x Trt P = 0.002
Dry vs. Liquid P < 0.0001
Effect of sanitizer on stainless steel surfaces
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Salmonella spp. in pet food

Surface x Trt P = 0.002
Dry vs. Liquid P < 0.0001
Effect of sanitizer on plastic surfaces
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L. monocytogenes in pet food

Animal food types on Listeria monocytogenes
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Nutrient deficiencies/toxicities in
pet food

Vitamin D toxicity
— Typical cause: formulation and/or production error
— Limited impact of ingredient

Thiamine deficiency

— Typical cause: thermal processing, storage, preservatives,
formulation and/or production error

— High thaminase ingredients (unprocessed freshwater fish
and shellfish)
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Aflatoxin in pet food

 Mycotoxins

— Specific growing conditions (cool/wet or hot) in some
Pop grains encourage the growth of various mold species.
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Aflatoxin in pet food

« Distribution of fungal genera from raw materials

and finished pet food

Campos et al., 2008

Fungal
Substrate Strains* genera Frequencyt
Corn grains 43 Aspergillus spp. 65
Mucor spp. 30.4
Eurotium spp. 4.6
Corn meal 95 Aspergillus spp. 73.7
Penicillium spp. 10.5
Fusarium spp. 10.5
Acremonium spp. 4.2
Yeast spp. 13
Sorghum meal 617 Aspergillus spp. 753
Alternaria spp. 223
Fusarium spp. 24
Corn meal and gluten 275 Aspergillus spp. 89
Fusarium spp. 7.8
Penicillium spp. 3.2
Ready pet food 19 Aspergillus spp. 89

Yeast spp.

1

*Number of strains isolated from each substrate.
tPercentage of strains of each genus present in each substrate
(strains of each genus x 100/total strains).



Aflatoxin in pet food

« Distribution of Aspergillus spp. from raw materials
and finished pet food
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Aflatoxin in pet food

« Percentage of Aspergillus flavus strains ability to
produce aflatoxins
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Aflatoxin in pet food

Aflatoxin content in corn fraction before and after
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Aflatoxin in pet food

1400 Aflatoxin level in corn before and after cleaning
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Allergens in pet food
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Allergens in pet food

« Sources of allergens in pet foods

Dog
" Case Dietary e
" numbi allergens

S 1
Case Dietary 2
number allergens 3
1 Beef
2 Lamb
3 Pork, beef, 5
chicken,
lamb, milk, ?99' 1 Chicken ¥
corn, soya, gluten
4 Beef 12 Beef
5 Beef, egg 13 Beef 3r
14 Gluten
15 Beef, gluten
6 Beef 16 Egg
7 Beef, milk j
8 Nt 17 Gluten ’
' - Beef, gluten 10
Beef 18 i
10 Beef, pork, lamb 19 Beef 2
20 Egg, lamb
Paterson, 1995; Jeffers et al., 1991 »

Offending
food
allergens

Beef
Milk,wheat

Beef wheat
Beef, milk
soybean,
thicken,
whole egg
Beef,
soybean
Beef, milk
Beef

Beef, chicken
commercial
dry diet

Beef, milk
wheat
Beef
Beef, chicken
Beef, milk,
wheat,
soybean,
whole egg,
commercial
dry diet
Beef

Positive
skin test
results

None
None

Wheat
Pork, soybean,
wheat

Soybean

None
Barley,carrot,
corn, potato
wheat

Corn

None
None

None
None

None



Take Home Messages

« United States pet food is safe.

« The biggest opportunities for further improving pet
food safety include addressing:
— Salmonella spp.
— Listeria monocytogenes
— Nutrient deficiencies/toxicities
— Aflatoxin

« Grain-based pet food is not exempt from hazards,
but may be lower risk than grain-free diets.

KANSAS STATE

UNIVERSITY




