
Building Safety 
into Pet Treats



 In the U.S.

70-80 million dogs / 74-96 million cats (ASPCA 2016)

37-47 % of U.S. households own at least 1 
dog, and 30-37% have a cat (ASPCA 2016)

 In 2014, treats made up 16% of U.S. pet food 
spending



http://www.petfoodindustry.com/pet-food-market-data/US-monthly-pet-treat-spending-2015

85% spend 
more than 
$5/month on 
dog treats
---------------------
72% spend 
more than 
$5/month on 
cat treats



Source: http://www.petfoodindustry.com/pet-food-market-data/US-pet-treat-purchasing-by-type-
2015



http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm371413.htm



 As of December 31, 2015

-5,200 complaints of illnesses

-6,200 dogs, 26 cats, 3 people

-More than 1,140 canine deaths

 Contaminants have included:

Salmonella, metals, pesticides

Products involved:

-Chicken jerky (treats, tenders, strips), duck, sweet 
potato, and treats where chicken or duck jerky 
wrapped around dried fruits, sweet potatoes, 
yams or rawhide



http://www.fda.gov/AnimalVeterinary/SafetyHealth/ProductSafetyInformation/ucm360951.htm



http://www.fda.gov/AnimalVeterinary/SafetyHealth/ProductSafetyInformation/ucm444926.htm



Food for animals, like food for people, be:

-Safe to eat

-Produced under sanitary conditions

-Free of harmful substances

-Truthfully labeled

http://www.fda.gov/AnimalVeterinary/ResourcesforYou/ucm047111.htm



Jan 2015 –Beef jerky treats

Sept 2015 -Beefhide chicken sticks

July 2015 -Pet chews (beef tripe)

June & July 2015 –Chicken sprinkles, Turkey 
sprinkles

July 2014 –Beef gullet strips



 Salmonella can affect animals that eat contaminated products and there is a 
potential risk to humans if they come in contact with Salmonella from handling 
contaminated products.

 Healthy people infected with Salmonella should monitor themselves for some, 
or all, of the following symptoms: nausea, vomiting, diarrhea or bloody 
diarrhea, abdominal cramping and fever. Rarely, Salmonella can result in more 
serious ailments, including arterial infections, endocarditis, arthritis, muscle 
pain, eye irritation, and urinary tract symptoms. Consumers exhibiting these 
signs after having contact with this product should contact their healthcare 
providers.

 Pets with Salmonella infections may be lethargic and have diarrhea or bloody 
diarrhea, fever, and vomiting. Some pets will have only decreased appetite, 
fever and abdominal pain. Infected, but otherwise healthy pets can be carriers 
of Salmonella and infect other animals or humans. If your pet has consumed 
the recalled product and has these symptoms, please contact your 
veterinarian.



Harvesting procedures

Poor agricultural practices

Cross contamination during processing

Improper thermal processing or drying

} Ingredient 
Contamination



80% of U.S. spices imported

India is country of origin for 40% of U.S imports

Shipments derived from the fruit/seed or leaves had 
larger prevalence for Salmonella than shipments 
derived from the bark/flower of spice plants

J.M. Van Doren et al. / Food Microbiology 34 (2013) 239-251



J.M. Van Doren et al. / Food Microbiology 34 (2013) 239-251
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Dried treat production steps

Strip Preparation Marination

Interventions

Preheat strip in marinade to 160F

Dip in 5% acetic acid for 
10 min before marinade

Dip in 1:2 or 1:3 Calcium Sulfate:Water
for 30 sec or 500-1,200 ppm acidified 
Sodium Chlorite 

Surface Preparation
(low temp to achieve 
tacky surface)

Lethality

Drying

Post-drying Heating Step

Handling Packaging



 Using Standard of Identify for labeling 
and interpreting it for safety

 SOI for jerky : MPR

MPR ≤ 0.75:1

The SOI is NOT related to safety!



 First issued December 2004; UPDATED 2014!

 FSIS found that producers of meat and poultry jerky 
may not be adequately processing jerky to achieve the 
lethality necessary to produce a safe product

 In 2003, Salmonella Kiambu outbreak in jerky

-22,000 lbs beef jerky recalled

-22 illnesses

- Product manufactured using very slow drying 
process under low RH (1% RH, 180F DB, 86F 
WB)

-Allowed Salmonella to dehydrate during drying and 
become heat resistant

http://www.fsis.usda.gov/wps/wcm/connect/5fd4a01d-a381-4134-8b91-99617e56a90a/Compliance-Guideline-Jerky-2014.pdf?MOD=AJPERES

http://www.fsis.usda.gov/wps/wcm/connect/5fd4a01d-a381-4134-8b91-99617e56a90a/Compliance-Guideline-Jerky-2014.pdf?MOD=AJPERES


 Variability in thermal processing or 
dehydrator functionality

 Critical Operational Parameters (COP)

 Need to achieve at least a 5.0-log10
reduction of Salmonella (and at least a 5.0-
log10 reduction of shiga-toxin producing E. 
coli for products with beef) 

 Should achieve at least a 3.0-log10 reduction 
in L. monocytogenes



 Ensuring adequate lethality treatment
USDA FSIS Appendix A =time and temperature

RH must be maintained above 90% throughout the cooking or thermal 
heating process if Appendix A is used

Without sufficient humidity the product surface may dry too quickly, 
and the bacteria may become more heat resistant





Heating to minimum IT 145F (PRODUCT 
TEMPERATURE) if RH of oven is maintained by:

-continuously injecting steam for 50% of cook 
time or use sealed oven for over 50% cook time

-if RH is maintained at 90% or higher at least 
25% of total cook time and no less than 1 hour

Appendix A and RH is 90% or higher at least 25% of 
total cook time and no less than 1 hour

---------------------------------------------------------------

 In order to introduce humidity--Jerky cooking time 
must be a minimum of 1 hour







 Develop a dehydrated chicken dog treat 
prototype

 Evaluate effectiveness of “at home” 
dehydrators with limited humidity and 
temperature control on Salmonella lethality

 Evaluate the difference in humidity generated 
by dehydrator load (3-Tray vs. 5-Tray) and 
subsequent effect on lethality of Salmonella



 Tyson chicken breast purchased from Wal-
Mart (different lots for each rep)

Cut and rolled to a similar thickness

Cut into 6 x 6 cm squares

 5-strain cocktail

Bacterium ATCC number Source

Salmonella Typhimurium 13311 Human experiencing salmonellosis

Salmonella Enteritidis 13314 Laboratory strain

Salmonella Abaetebua 9263 Laboratory strain

Salmonella Enteritidis 6962 Foodborne illness fatality in England

Salmonella Enteritidis BAA-710 Clinical specimen



 3 ml of cocktail (or sterile TSB) per each 
side

 Air dried for 15 minutes on each side



72 ml 

peptone

72 ml 

peptone

72 ml 

peptone

72 ml 

peptone

72 ml 

peptone

72 ml 

peptone



 Xylose Lysine Desoxycholate Agar (XLD)
 Enumeration of Salmonella

 TSA-XLD (TAL)
 25 ml XLD, 14 ml TSA

 Recovery of injured cells

 Tryptic Soy Agar (TSA)
 Total Plate Counts



 Completely Randomized Design

 One-way treatment structures at 2 levels
 3-Tray Dehydrator Load

 5-Tray Dehydrator Load

 3 replications

 3 samples/time = repeated measures

 Blocked by day

 Proc Mixed in SAS



Temperatures and RH 
statistically similar 
between 3 T and 5T

40 mL H2O added to 9 
weigh boats = 360 mL H2O

140F



Dehydrator loada and sample locationb effect on aw of chicken pieces dried 
for 3 or 6 h in home-style dehydrators

Dehydrator 

Load Sample Location

Drying Time 3-tray 5-tray SEc Tray 1 Tray 5 SE

3 h 0.966 0.967 0.007 0.958 0.975 0.007

6 h 0.724 0.811 0.056 0.720 0.815 0.061

aFor the 3-tray dehydrator load, 12 pieces per tray were placed on 
trays 1, 3, and 5 and on all trays for the 5-tray dehydrator load.
bTray 1=top of dehydrator; tray 5=bottom of dehydrator.
cSE = standard error.

There was no effect (P > 0.05) of dehydrator load on aw 

Shelf Stable Food Safety Criteria
aw ≤ 0.85 (vacuum package, anaerobic)
aw ≤0.70 (aerobic conditions-NOT vacuum packaged)



Dehydrator loada effect on mean reduction (log CFU/cm2) on XLD, TAL-XLD 
and TSA after 3 and 6 h of drying in home-style dehydrators

Media Typeb

XLD
Enumerate Salmonella

TAL-XLD
Recovery of injured cells

TSA
Total Plate Counts

Time 3-tray 5-tray SEc 3-tray 5-tray SE 3-tray 5-tray SE

3 h 1.8 Ad 1.3 A 0.3 2.1 A 1.5 B 0.4 1.7 A 1.2 A 0.1

6 h 3.4 A 3.1 A 0.3 2.8 A 2.7 A 0.3 2.7 A 2.5 A 0.7
aFor the 3-tray dehydrator load, 12 pieces per tray were placed on trays 1, 3, and 5 and on all trays for the 5-tray 
dehydrator load.
bXLD = xylose lysine desoxycholate agar used for the enumeration of Salmonella; TAL-XLD = thin agar layer of XLD and 
TSA used for recovery of injured Salmonella cells; TSA = tryptic soy agar used for enumeration of total plate counts.
cSE = standard error.
d Means with a different letter within a sample time and media type differ by P < 0.05.

XLD-Dehydrator load (3T vs 5T)-no effect on Salmonella lethality

TAL-XLD-Higher reductions on 3T than 5 T after 3 hours drying

Did not achieve 5-log10 lethality after 6 hours drying



Sample locationa effect on mean reduction (log CFU/cm2) on XLD, TAL-XLD 
and TSA after 3 and 6 h of drying in home-style dehydrators

Media Typeb

XLD
Enumerate Salmonella

TAL-XLD
Recovery of injured cells

TSA
Total Plate Counts

Time Tray 1 Tray 3 Tray 5 SEc Tray 1 Tray 3 Tray 5 SE Tray 1 Tray 3 Tray 5 SE

3 h 2.4 Ad 2.5 A 0.5 B 0.5 2.5 A 1.6 B 1.3 B 0.4 0.9 A 1.6 A 0.9 A 0.3

6 h 4.2 A 3.9 A 1.5 B 0.3 3.6 A 3.0 A 1.8 B 0.3 3.2 A 3.0 A 1.7 B 0.2

aTray 1=top of dehydrator; tray 3=middle of dehydrator; tray 5=bottom of dehydrator.
bXLD = xylose lysine desoxycholate agar used for the enumeration of Salmonella; TAL-XLD = thin agar layer of XLD and 
TSA used for recovery of injured Salmonella cells; TSA = tryptic soy agar used for enumeration of total plate counts.
cSE = standard error.
dMeans with different letters within a sample time and media type differ by P < 0.05.

XLD-Tray 5 had significantly lower Salmonella reductions

TAL-XLD-Trays 3 and 5 had significantly lower Salmonella reductions 
after 3 hours drying; and tray 5 still had significantly lower 
Salmonella reductions after 6 hours drying



Article for Reference



 Important to know water activity of 
finished product

 Need thermal processing conditions-
time/temperature/relative humidity that 
can achieve a 5-log10 reduction in 
Salmonella

 If using a dehydrator, may have to re-
engineer to provide for introduction of 
humidity and allow for humidity control



 “At home” or small scale dehydrators may 
not generate enough humidity to ensure 
lethality of pathogens such as Salmonella

 Increasing dehydrator load or adding 
water to the bottom of dehydrators may 
not increase humidity and yield a 5-log10

reduction in pathogens such as 
Salmonella
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