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Abstract Commercial pet food in USA is generally safe,
but adulteration does occur. Adulterated food has to be
recalled to protect pets and public health. All stakeholders,
including food firms, distributors, and government agencies
such as the Food and Drug Administration (FDA) partic-
ipate in food recall. The objective of this review is to
describe the pet food recall procedure from start to finish,
and to review class I and II pet food recalls from 1996 to
2008, with a specific focus on those due to chemical
contaminants/adulterants. Information was requested from
the FDA by Freedom of Information Act. Only those recalls
backed by the FDA scientific review were considered. The
legal framework for food recalls in the Code of Federal
Regulations, Title 21, Chapter 1, Part 7 and in the Food and
Drug Administration Amendments Act of 2007, Title X
was reviewed. From 1996 to 2008, there were a total of 22
class I and II pet food recalls. Of these, only six (27%) were
due to chemical adulterants. The adulterants were aflatox-
ins, cholecalciferol, methionine, and melamine, and cyanu-
ric acid. The causes of adulteration included inadequate
testing of raw materials for toxins, use of wrong or faulty
mixing equipment, and misformulation of raw materials.

Overall, pet food manufactured in the USA is safe. Even
with shortcomings in the recall process, the incidence of
illness associated with pet food adulteration is low. Added
changes can only make the system better in the future to
safeguard pet and public safety.
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Introduction

With approximately 77.5 million pet dogs and 93.6 million
pet cats in the USA [1], over 8,011,774.9 t of dog and cat
food is produced [2]. Commercial pet food in USA is
generally safe. Less than 1.7% of reported food poisonings
in pets are related to pet food [3]. Unfortunately, pet food
adulteration does occur from time to time. The actual
number of pets affected by adulterated pet food is not
known because hitherto there was no adverse reporting
system for pet foods. However, estimated numbers are in
the hundreds [4]. The objectives of this review are: (1) to
describe the pet food recall process from start to finish, and
(2) to review pet food recalls from 1996 to 2008 in the USA
that were triggered by presence of chemical adulterants.
Food recall occurs both for human and pet foods. Although
pet food is made for pets, it has been documented that
people with limited resources eat pet food [5]. Therefore
when pet food is adulterated it has to be recalled to protect
pet and public health. The procedure of pet food recall is
contained in the Code of Federal Regulations Title 21 (CFR
21) Chapter 1, Part 7 [6]. Because of the shortcomings
exposed by the melamine pet food recall of 2007, a new law
called The Food and Drug Administration, Title X of 2007
was passed in order to strengthen the food recall process [7].
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The Pet Food Recall Process

The process of pet food recall is complex. Currently the
laws governing the food recall process are spelled out in
CFR 21 Chapter 1, Part 7. Section 7.40 spells out the recall
procedure in detail [6]. According to this section, a recall is
a method of removing or correcting consumer products that
are in violation of laws administered by the Food and Drug
Administration (FDA). A recall is an alternative to the
FDA-initiated court action to remove or correct consumer
products that are in violation of the FDA laws. A recall may
be initiated in one of two ways. First, a recall can be
voluntarily initiated by the manufacturer (firm) and distrib-
utors of the consumer products which are in violation of the
FDA laws. Alternatively, a voluntary recall can be
undertaken by the firm at the request of the FDA. The
FDA conducts analytical surveys on food and when
adulteration is confirmed the agency sends a notice to the
firm asking them to conduct a recall. In case the firm
refuses to undertake a recall, or if the recall was not
effective, the FDA can issue a court order to the firm to
recall the food. This would be called an involuntary food
recall. In practice, there is little incentive for firms to refuse
an FDA request for a recall. This is primarily because of the
high costs associated with litigation and the bad publicity
that would befall a company that refuses to undertake a
voluntary recall of a product determined to be in violation
of FDA regulation [3].

The recall process starts with gathering information
about the product in order to evaluate the problem. This
includes evaluation of consumer complaints called in to the
consumer complaint department of the firm and/or the
FDA. Once complaints are lodged with the firm, the latter
conducts its investigations and may issue a voluntary food
recall. According to Section 7.46, a firm initiates a recall if
it believes the product to be in violation of the federal laws
and will immediately notify the FDA. Such removal or
correction is considered a recall only if the FDA determines
the product involving a violation is subject to legal action
[5]. The new Food and Drug Administration Amendment
(FDAA) Act of 2007 now requires that firms submit a
report to the FDA no later than 24 h after determining that
there is a reasonable probability that the use or exposure to
the food will cause serious adverse health consequences or
death to humans or animals [6]. Following consumer
complaints to the FDA or notification by the firm, the
agency collects more data through interview of the
complainant(s), collects and analyses pet food samples at
approved FDA laboratories. This data is reviewed by an ad
hoc scientific review committee of the FDA. This process is
called a Health Hazard Evaluation (HHE). A comprehen-
sive assessment is done including whether any disease or
injuries have occurred from use of the product. The panel

also assesses the seriousness of the health hazard, the
likelihood of occurrence and of the consequences of the
health hazard. This information is used to classify the recall
to indicate the seriousness of the health hazard and also to
formulate the recall strategy with respect to the depth of the
recall according to CFR 21 Chapter 1 Section 7.41 [6]. A
class I recall is the most severe and involves food in which
there is reasonable probability that it will cause serious
adverse health consequences or death. A class II recall
involves a food in which temporary or medically reversible
adverse health consequences may result but the probability
of serious adverse health consequences are remote. A class
III recall involves a food which is not likely to cause
adverse health consequences [6]. As for the recall strategy,
the depth of the recall can be set at one of three levels, i.e.,
at the consumer or user level, at the retail level, or at
wholesale level [6].

The bulk of the recall work is shouldered by the firm,
with the FDA overseeing each and every step of the process
as executed by the firm. In addition the FDA, in
consultation with the firm, will publicize the recall via
general public warnings or warnings through specific
segments of the population such as veterinarians. The
recalling firm is also responsible for conducting effective-
ness checks to ascertain that all parties to the recall depth
have received notification about the recall. The FDA has
written guidelines for effectiveness checks and these are
available to recalling firms upon request from the FDA.

Once a recall is completed it has to be terminated. Steps
involved in termination of a recall are given in CFR21
Chapter 1 Section 7.55 [6]. The FDA will terminate the
recall when it is satisfied that all reasonable efforts have
been made to remove the product in accordance with the
strategy, and that the product has been removed and
properly disposed of. Termination is by way of written
communication from the FDA to the firm. Alternatively, the
recalling firm may take the initiative to request the FDA to
terminate the recall. In this case, the written request to the
FDA is accompanied by the most current recall status report
and a description of the disposition of the product.

Because the melamine pet food recall of 2007 exposed
many deficiencies in the recall process, congress passed the
Food and Drug Administration Amendment Act (FDAAA)
of 2007 [7]. This law puts the burden on the FDA to
improve the food recall process. The law required that
within 1 year of enactment, the FDA shall establish an early
warning and surveillance system to identify adulteration of
pet-food supply and outbreaks of illness associated with pet
food. With this system in place, it will likely be easier to
track pet cases and to determine the burden on pet health
arising from consuming adulterated pet food. The law also
required the establishment of a single searchable website of
recalled pet food, improvement in coordination and
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collaboration with states, and the creation of a reportable
food registry where adverse pet food events can be
reported. The law also put new demands on firms. It puts
the burden on the firm to report to the FDA and to
investigate the cause of adulteration of the pet food within
24 h of learning about it. This new requirement will cut
“dead time” from when the firms first know about the
problem with pet food to the time they report it to the FDA.
This will enhance communication and likely minimize the
impact on pet health. Presently, the FDA has an active
Reportable Food Registry which is accessible at http://
www.safetyreporting.hhs.gov. They also have a website
educating consumers on how to report a pet food complaint
which is accessible at http://www.fda.gov/animalveterinary/
safetyhealth/reportaproblem/ucm182403.htm. The FDA
consumer complaint reporting system is currently the
agency's surveillance tool for pet-food early warning
system. Consumers can report pet food complaints at the
FDA's 24-h hot line at 301-443-1240. Alternatively,
consumers may report complaints to geographic region
contacts. The contact information for these contacts is
available online at http://www.fda.gov/Safety/ReportaProblem/
ConsumerComplaintCoordinators/default.htm. At present, a
single FDA searchable website of recalled pet food is not
yet in place. Nonetheless, when it is in place it will
significantly improve communication about recalled foods.
Ultimately, when all these new changes are fully imple-
mented, the recall process will be tremendously improved.

A Review of Class I and II Pet Food Recalls from 1996
to 2008, with a Specific a Focus on Those Due to Chemical
Contaminants/Adulterants

Methods

In order to work with credible data, a formal written request
was sent to the FDA through the Freedom of Information
Act to obtain HHE for class I and II pet food recalls during

the period of 1996–2008. Only those HHE related to recalls
involving adulteration were requested. Once received, the
FDA data critically reviewed to determine the chemical
adulterants and the causes of the adulteration. Then a
review of pet cases affected by the adulterants in the
literature was conducted to determine whether the clinical
signs of affected pets were in concordance with those
reported in the FDA health hazard evaluations.

Results

Between 1996 and 2008 there was a total of 22 class I and
II pet food recalls documented by the FDA involving
adulteration. Of these, only six (27%) were initiated due to
chemical contamination/adulteration (Table 1). Two of the
six recalls were due to aflatoxin contamination which
occurred in 1998 and 2005–2006, respectively [8]. Two
recalls were due to excess vitamin D3 (cholecalciferol)
which occurred in 1999 and 2006, respectively [9, 10]. One
recall was triggered by confirmed presence excess methi-
onine in dog food [11]. The latest and the largest pet food
recall in US history occurred in 2007 and was due to
melamine and cyanuric acid contamination [12]. All recalls
reported here were firm initiated and voluntary. The recall
classification for each recall is shown in Table 1. With
regard to strategy, the depth of recalls was level 1
(consumer or use level) for all recalls reported here.

Aflatoxin-Associated Recalls

Aflatoxins are natural mycotoxins produced both in the
field and in storage by many species of fungi. Aflatoxins
include B1, B2, G1, and G2 with B1 being the most toxic. In
October and November of 1998, a recall was initiated for
1,362,516 bags of 54 pet food brands and treats made by
Doane Products Co., Inc. due to aflatoxin contamination
[8]. The aflatoxin contamination of the pet food was
attributed to a contaminated batch of corn which was not

Table 1 A chronological summary of class I and II pet food recalls involving chemical adulteration in the USA between 1996 and 2008.

Year of recall Product recalled Reason for recall Adverse health effects
reported

Recall
classification

1998 Doane Products Co., Inc. Dry dog food Aflatoxin contaminated corn Death of at least 25 dogs I

1999–2000 Golden Sun Feeds, Inc. Dry dog food Excess vitamin D3 At least 7 dead and 3 illnesses
in dogs

I

2001 The IAMS Company Dry dog food Excess methionine Illness in 21 dogs n/a

2005-2006 Diamond dog and cat foods Aflatoxin contamination At least 100 pets affected n/a

2006 Royal Canin Veterinary Diet Excess vitamin D3 Illness in 6 dogs and 5 cats II

2007 > 100 brand names of dog and cat food
manufactured by Menu Foods

Contaminated with the industrial
chemicals melamine and cyanuric acid

At least 424 dogs and cats
affected [4]

I

n/a, not available
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appropriately tested. The corn had been examined with a
black light prior to processing. Black light only detects
kojic acid, a common metabolite of toxic fungi, and does
not detect aflatoxins in food. Retrospective testing with
aflatoxin-specific procedures revealed that four loads of
corn used in the manufacture of the recalled food
contained aflatoxin in concentrations ranging from 66.4
to 495.3 ppb. Dog food consumed by ill or deceased dogs
contained aflatoxin concentrations in the range of 35–
191 ppb. According to the FDA HHE report, at least 25
dog deaths resulted from consumption of the contaminated
product [8].

Illness and death in over 100 dogs due to an aflatoxin
contamination event involving 19 products of the Diamond
brand of dog food occurred in late 2005–early 2006 [13,
14]. Clinical signs in affected dogs included anorexia,
lethargy, vomiting, jaundice, and diarrhea [15]. Necropsy
revealed enlarged, pale yellow livers, cirrhosis, chronic
hepatopathy, hepatic lipidosis, portal fibroplasias, and
biliary hyperplasia. Analysis of the feed yielded aflatoxin
B1 in range of 223–579 ppb. In livers of affected dogs, the
concentration of aflatoxin M1 metabolite of aflatoxin B1

was determined to be in the range of 0.6–4.4 ppb [13, 14].
The two pet food aflatoxin adulteration events happened
because there was inadequate testing of raw materials,
particularly corn, which went into manufacturing of pet
food. It is therefore vital that firms put in place procedures
to adequately test raw materials for presence of aflatoxins to
prevent such adulterations from occurring.

As reviewed by Boermans and Leung [16], aflatoxins are
the most common mycotoxins to cause acute illness linked
to dog food in the world. Past reports of dog aflatoxin
toxicosis in the USA include contaminated dog food due to
a cornmeal ingredient containing 511 ppb aflatoxin [17].
The FDA has an action level of 20 ppb aflatoxin in dog and
cat feed as well as many human food products [18].
Aflatoxins are hepatotoxic, immunosuppressive, nephrotoxic,
and carcinogenic [19, 20]. The acute LD50 of aflatoxin B1 in
dogs is 0.5–1.0 mg/kg and in cats is 0.3–0.6 mg/kg. Acute
aflatoxicosis occurs at aflatoxin B1 concentrations ≥1 ppm in
the diet. Chronic aflatoxicosis can result when dogs eat food
containing 50–300 ppb over a period of 6–8 weeks [19].

Aflatoxins also cause illness in humans. Children are
particularly susceptible. Outbreaks of human acute toxico-
sis have been reported in India and Kenya with signs of
jaundice, ascites, portal hypertension, and high mortality
rate [21–23]. Individual accounts of human aflatoxin
toxicity include a suicide attempt with ingestion of
aflatoxin that resulted in a transient rash, nausea, and
headache [24]. Human chronic exposure to aflatoxins has
been associated with an increased risk for liver and lung
cancer, immunosuppression, and decreased growth rate
[25].

Vitamin D3-Associated Recalls

Vitamins are essential nutrients and are added to pet food to
meet nutritional needs of pets. There were two pet food
recalls resulting from presence of excessive amounts of
vitamin D3. In December of 1999, DVM Nutri-Balance
High Protein Dog Food and Golden Sun Feeds Hi-Pro
Hunter Dog Food were recalled due to presence of
excessive amounts of vitamin D3. According to the FDA
HHE report, this problem was caused by a feed-mixing
error [9]. An inappropriate feed mixer was used which
failed to dispense the vitamin uniformly though out the
food batch. This error was the cause of illness and deaths in
at least 25 dogs. Although the offending food was not
available for testing, clinical signs of ill and dead dogs were
consistent with vitamin D3 toxicosis. Two animals demon-
strated elevated serum calcium. It is estimated that the feed-
mixing error resulted in an exposure of 14.65 mg/kg BW
vitamin D3 in the dogs [9].

Subsequent to the 1999 recall, excess vitamin D3 in pet
food led to the recall of four products of ROYAL CANIN
Veterinary Diet TM in February of 2006 [10]. According to
the FDA HHE report, the excess nutrient was caused by a
misformulated vitamin premix containing between 12,230
and 284,700 IU vitamin D3/kg instead of the desired
11,820 IU/kg premix [10]. Concentrations of vitamin D3

in the finished pet food measured between 1,509 and
2,664 IU/1,000 kcal metabolizable energy (ME). The
maximum amount of vitamin D3 allowed by AAFCO
guidelines in dog and cat food respectively are 1,429 IU/
1000 kcal ME and 2,500 IU/1,000 kcal/ME, respectively.
Analytical results from the Royal Canin confirmed the
presence of excessive amount of the vitamin according to
the FDA HHE report. Six dogs and five cats were reported
have shown clinical signs consistent with vitamin D3

toxicosis including anorexia, lethargy, polyuria/polydipsia,
and elevated serum calcium [10]. There was also elevated
serum 25-hydroxy cholecalciferol, a definitive marker of
vitamin D3 toxicosis [26]. This data shows that the use of
inappropriate feed mixing equipment and misformulation
can be a source of adulteration in pet food. Pet food firms
should put in place safeguards to prevent these kinds of
errors.

According to the National Research Council, clinical
signs in dogs intoxicated with Vitamin D3 include vomit-
ing, diarrhea, anorexia, depression, weakness, reduced
growth rate, loss of condition, hypercalcemia, calcification
of soft tissue, and excessive mineralization of long bones,
dry and brittle hair, muscular atrophy, coma, puppies stop
nursing and become lethargic then die, decreases renal
function, and parathyroid cell atrophy [27]. Similar clinical
signs were also observed by Rumbeiha et al. in dogs with
experimentally induced cholecalciferol poisoning [26].
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Humans are also susceptible to hypervitaminosis D. The
tolerable upper intake levels for vitamin D in children ages
0–12 months is 1,000 IU or 25 μg/day and for ages 1 year
and up is 2,000 IU or 50 μg/day. Signs of toxicosis in
humans include weakness, headache, anorexia, vomiting,
diarrhea, nephrocalcinosis, impaired renal function leading
to polyuria, polydipsia, decreased growth in children,
weight loss, metastatic calcification, and seizures [28].

Methionine-Associated Recall

One of the pet food recalls involved adulteration with an
amino acid, methionine. In 2000, IAMS Large Breed
Formula premium food for adult dogs was recalled due to
presence of excessive amount of this amino acid. Accord-
ing to the FDA HHE report [11], following consumer
complaints the firm analyzed batches of feed and the
concentration of methionine in the dog food was found to
be in the range of 1.60–2.75%. This is six times higher than
the AAFCO recommended maximum of 0.43% methionine
plus cystine for adult dogs. Anorexia and vomiting were
reported in 21 dogs which ate this adulterated food [11].

Methionine is one of the most-limiting amino acids in
feeds and is also considered one of the most toxic of the
essential amino acids [29]. AAFCO recommends 0.53%
methionine-cystine for growth and reproduction and 0.43%
for adult maintenance based on dry matter in a 3,500 kcal
ME/kg food for the dog and 1.10% methionine-cystine for
all life stages based on dry matter in a 4,000 kcal ME/kg
food for the cat [30]. Methionine and cystine are often
considered together as methionine is a precursor to cystine.
Both are sulfur containing amino acids. In laboratory
experiments, feeding methionine at levels three times
higher than recommended levels to young rats caused
growth retardation, and injury of the pancreas, liver, and
kidney [31]. In a previously published case report, six
hunting dogs poisoned by methionine exhibited ataxia,
disorientation, hyperactivity, lethargy, tremors, vomiting,
and ptyalism [32]. Kittens with an exposure of 6 weeks to
2% dietary methionine or 0.6 g methionine/kg BW had a
negative effect on the body weight gain and growth rate
[33].

In humans, cardiovascular diseases, including arterioscle-
rosis and thromboembolisms have been reported following
excessive methionine intake leading to elevated homocystine,
a product of methionine metabolism [34, 35]. A more
extensive review of methionine toxicosis in humans was
done by Garlick [36].

Melamine and Cyanuric Acid-Related Recall

The most recent pet food recall due to a chemical
contaminant/adulterant also turned out to be the largest in

US history [12]. It was triggered by adulteration of dog and
cat food with industrial chemicals melamine and cyanuric
acid. On March 16, 2007, a recall was initiated which
involved 60 brands of dog and cat foods manufactured by
Menu Foods, Inc. due to presence of melamine and
cyanuric acid which had been intentionally and fraudulently
added to wheat gluten by Chinese suppliers. Wheat gluten
is an ingredient used in the manufacture of wet foods.
About 53,373,600 cans or pouches of dog and cat food
across the USA and Canada were involved in this recall.
Menu Foods subsequently expanded the recall to other food
brands. At the end of the crisis over 100 brands of dog and
cat foods were involved in the recall. Consumer complaints
to the firm indicated that cats and dogs were getting sick or
dying after eating wet “cuts and gravy” food products. The
cardinal effect of this toxicosis was acute renal failure in
both cats and dogs [12]. Following an extensive investiga-
tion by the FDA, it was discovered that adulteration by
melamine and cyanuric acid were the cause of the problem.
In this case, the FDA provided evidence of analytical
results confirming presence of melamine and cyanuric acid
in adulterated pet food. The total estimated number of dogs
that became ill, died or were euthanized due to this
toxicosis is hard to estimate, but hundreds have been
identified [4].

Melamine is an industrial chemical used for a variety of
purpose including fertilizer, flame retardant and in the
manufacturing of resins and adhesives. Adding melamine to
foods falsely increases protein content. In the case of this
pet food recall, melamine was intentionally and illegally
added to wheat gluten in China. The adulterated wheat
gluten was exported to North America and used in
manufacture of pet food. The melamine was contaminated
with cyanuric acid. In pets, melamine or cyanuric acid
alone are largely nontoxic but when present in combination
there is a synergistic effect on renal toxicity [37, 38]. There
are several publications on the melamine pet food contam-
ination of 2007 [4, 37–40]. Melamine is also toxic in
humans as demonstrated by illness in about 60,000 children
and infants and at least six deaths following consumption of
melamine-contaminated baby food products in China [41].

The difference between the melamine adulteration and
other pet food recalls is that melamine was intentionally
added to foods to defraud consumers. This kind of
adulteration is challenging for pet food firms and may be
impossible to avoid 100% of the time given there are tens
of thousands of potentially toxic chemicals in the world.
The fact that this kind food contamination occurred is a
warning to the industry and food industry regulators that
this kind of adulteration is likely to occur and can involve
any chemical or toxicant being added to pet food or pet
food ingredients for different reasons. As such, the industry
needs to put in place measures to prevent this kind of
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adulteration in pet foods. One positive outcome from the
melamine pet food recall is that the FDA has set a safety
guideline of 2.5 ppm for melamine and melamine-related
compounds in food [42]. Any food item containing more
than 2.5 ppm of melamine and melamine-related com-
pounds is considered adulterated.

Discussion

The objective of this review was to describe the pet food
recall procedure from start to finish, and to review class I
and II pet food recalls from 1996 to 2008, with a specific
focus on those due to chemical contaminants/adulterants.
Pet food in the US is generally safe and as results of this
study have shown, only six recalls were due to chemical
adulteration over the entire review period. Five of the six
recalls were one-firm recalls only and did not cause as
many challenges as the 2007 recall involving melamine and
cyanuric acid which involved multiple firms in USA and
Canada. The 2007 recall was a challenge because it took at
least 3 weeks before the causal adulterants were identified,
and even longer for federal regulators and scientific
community to prove that indeed it was the interaction
between melamine and cyanuric acid that was responsible
for the acute renal failure in cats and dogs. That recall also
exposed significant deficiencies in the recall process which
have been addressed by the enactment of the FDAAA of
2007. The responsibility of producing safe food rests with
the manufacturer (firm). In all recalls discussed in this
review the firms involved voluntarily initiated the recalls.
In all cases, adulteration was proven by chemical analysis
either by the firms and/or by the FDA. In addition,
supportive clinical signs of intoxication consistent with
adulterant were confirmed by FDA experts and documented
in the FDA health hazard evaluation reports. The new
FDAAA of 2007 when fully implemented will make it
easier and clearer for consumers to report adverse food
events, enhance communication between the FDA and
states, and critically reduce the time firms take to report
reportable foods to the FDA. This will enhance protection
of consumers and their pets. However, because firms have
to report adverse food events to the FDA within 24 h of
knowing about then, there is a possibility that firms will be
on the edge and likely report “adverse food events” even
when consumer complaints may be baseless or not fully
confirmed. Whereas this new approach is likely to save
guard pet and public safety better in case of true
adulterations, caution should be exercised by all those
concerned in using client’s complaints data and/or incom-
plete clinical data to run risk assessments and HHE. Hasty
recalls based on incomplete data that may later turn out to
be faulty may be very costly to firms both financially and

by negatively impacting the credibility of the firm and
regulatory authorities. Thus a healthy balance needs to be
reached to protect both pet and public safety and interests
of the firm.

There is no system which can be considered perfect, and
certainly the recall procedure will likely continue to have
some shortcomings. For example, many states in the union
do not have laws that treat food adulterants or chemical-
induced food-borne diseases as reportable diseases.
Besides, some of the states which have such laws, the laws
are old and may not meet modern day challenges. As such,
a chemical-induced food-borne disease may go unreported
in some states. Such gaps need to be addressed. Secondly,
some veterinary practitioners may not be familiar with both
federal and state reporting requirements and procedures.
These issues need to be addressed to continue to improve
the food recall process.

Conclusion

Overall, pet food manufactured in the USA is safe for pets.
This review of pet food chemical contaminants indicates
that pet food adulteration does occur. For the period
covered in this review, pet food recalls involved aflatoxin,
a mycotoxin; vitamin D3, an essential dietary vitamin;
methionine, an amino acid; and melamine/cyanuric acid,
both industrial chemicals. The causes of adulteration
included inadequate testing of raw materials for toxins,
use of wrong or faulty mixing equipment, and misformu-
lation of raw materials. Effort needs to be made by firms to
limit these and other potential sources of pet food
contamination to safeguard pet and public safety. The true
extent of pet diseases caused by consumption of contam-
inated pet food is not clear, as there was no agency tracking
adverse events in pets caused by food adulteration.
However, when the new FDAA Act of 2007 is fully
implemented this will likely change as the new law calls for
tracking such cases. More work needs to be done at state
level, for example, to include chemical-induced food-borne
diseases as reportable diseases. This will prevent some
cases from going unreported.
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