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In order to gain and preserve access to international
markets that have banned the use of
ractopamine in swine, several United States processors
announced their intention to process
only pigs that are free of ractopamine. There have not
been recent changes to the regulatory
status of ractopamine in the United States and
processor approaches to eliminating ractopamine
from their pig supply have varied.
This is not a food safety issue.
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What is ractopamine, what does it do, and
how long do the effects last?
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What is the difference between the United States
Food and Drug Administration (FDA) “tolerance
level” and being completely free of ractopamine?
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1) Find the NOEL (no observed effect level) in
the closest species to humans for the
physiological system targeted by the drug. In
this case they had studies in both monkeys
and humans directly. The study subjects or
organism is given the drug directly not diluted
with pork.
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2) The highest NOEL dose (in this case
one where monkeys were administered
ractopamine daily for a year) was
0.125mg / kg of bodyweight / day.

3) To determine acceptable daily intake (ADI), a
safety factor of 100 is applied to the NOEL so
that ADI = 0.00125mg/kg/day

(mg/kg = ppm)
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5) They then fed pigs radio-labeled versions of
the ractopamine in 4 studies to determine how
much of a daily dose of ractopamine is
excreted and how much remains in tissue for
the parent drug and metabolites. A withdrawal
is established that puts these residue levels in
tissue below the SC levels. In the case of
ractopamine, it happens on the same day so
no withdrawal was necessary.

4) The ADI is then multiplied by average body
weight (they use 60kg so if you weigh more
than that, you have an additional safety factor)
and divided by a “food factor” which is how
much of the target pork tissue that is typically
consumed in a day to determine the safe
concentration (SC) level in edible pork tissues.
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If a pig is directly fed ractopamine according
to the label it will potentially be detected for
extended periods.
There is no extra-label use allowed for
ractopamine in swine.

600 ppb
or
600,000,000 ppt
30 ppt is lowest
reported
detection level
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Is there a test which would allow checking pigs at a county fair with
results before pigs are shipped?
Yes. BUT......

Essentially no mechanism to feed it and test
negative via extended withdrawal, etc.
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Is there a test which would allow checking pigs at a county fair with
results before pigs are shipped?

Tests as sensitive as 30 parts per trillion have
been reported in research settings.

There are a variety of validated tests including liquid chromatography–mass spectrometry (LC-MS),
gas chromatography–mass spectrometry (GC-MS), lateral flow devices (LFD) and ELISA (ELISA)
tests. Both LFD and ELISA tests can be deployed in the field at pen side in nearly real-time but GC-MS
and LC-MS are laboratory-based tests. In total, there are at least 11 tests that are validated, the lower
limit of detection ranges from 250ppb to 0.25ppb and these tests have been validated in feed, urine,
tissue, and plasma.
These testing options range in cost from $250 - $675 per sample. You should consult with your
veterinarian or diagnostic laboratory to establish which test is most appropriate for a specific situation.
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This is a 1 inch cube....

How big would the pile be if this was one in a
million (ppm), or one in a billion (ppb), or one
in a trillion (ppt)?
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110 feet tall
or
1,320 whiskey
rocks
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1 ppm
one part per million
one cubic inch
whiskey rock in a
pile as tall as the
Campanile covering
slightly less than a
square yard at
midfield in Jack Trice
Stadium
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1 ppb

1 ppt

one part per billion

one part per trillion

one cubic inch
whiskey rock in a
pile as tall as the
Campanile covering
the ISU emblem at
midfield in Jack Trice
Stadium

one cubic inch
whiskey rock in a
pile as tall as the
Campanile covering
Jack Trice Stadium,
Hilton Coliseum and
everything in
between
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Contamination, via a variety of routes is a
problem.
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Can we differentiate between a pig that is fed
ractopamine directly and one that has been
contaminated by one of these routes?

Alternatives to ractopamine
• Prevention, intense biosecurity – do what we already know works.
• Reconsider things that alter the gut biome, such as mass medication.
• Immunocastration?
• Reconsider and revise vaccination programs. If no exposure, they are
all cost.
• Manage the environment correctly. Can you smell ammonia? Are pigs
piling? Fix it.
• Investigate water quality. If you can smell it, there may be biological
action.
• Involve a skilled nutritionist.

Not yet.
Potentially here, with research to
define levels
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These are going to look the
same...regardless of research to define
levels
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CONTACT US:

QUESTIONS?
karriker@iastate.edu
515-294-2283
www.smec.iastate.edu
https://www.ipic.iastate.edu/information/RactopamineFAQ2020.pdf
SWINE MEDICINE EDUCATION CENTER
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