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The State of the Rendering Industry

• Growth of Animal Ag
• Volumes Up
• Prices Down
• Demand Good
• Bumpy Global Trade



Many Challenges 
• Anti by-products bias
• Salmonella
• Oxidation
• ASF, other diseases
• Regulation
• Pentobarbital

The State of the Rendering Industry

Ample Opportunities 
• Sustainability message
• Pet food market
• Exports



The Rendering Industry (U.S. and Canada)
• 170 facilities in the U.S. and 10 in Canada
• $10 billion annual revenue (at least, depending…)
• 27.5 MMT (62 billion lb) raw material each year
• 77 million kg raw material each day



• 29.3 million cattle (49% of live wt. not used for human food)
• 115.5 million hogs (44% not used for human food)
• 2.3 million sheep and lambs (46% not used for human food)
• 8.8 billion chickens (37% not used for human food)
• 232.4 million turkeys (36% not used for human food)
• 27.7 million ducks (30% not used for human food)

More than 56 billion lb. rendering raw material produced in the U.S.
More than 6 billion lb. produced in Canada.

2015 USDA slaughter numbers data; dressing percentage estimates from literature.  Processing methods vary.

U.S. Animal Agriculture Annual Production



The industry converts more than 27.5 MMT (62 billion lb.) 
of animal by-products into usable commodities annually.

More than 5 MMT each:
• Highly valued protein supplements for livestock, poultry, pets
• Tallow and animal fats for the manufacture of fatty acids and as a 

source of energy in feed rations. 



U.S. Red Meat and Poultry Production
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World Production of Red Meat and Poultry Meat
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Raw Materials

• Offal
• Bones and fat
• Blood
• Feathers
• Animals dead on arrival, 

in transit or on farms
• Restaurant grease
• Recalled meat
• Outdated retail meat
• Butcher shop scraps



Turning This:



Into This:



Examples of Animal Fat and Protein Products 



Examples of Animal Fat and Protein Products 



Rendering is Cooking and Drying
• Continuous flow or batch 
• Steam cookers
• 115º to 145º C. for 40 to 90 minutes (245º to 290º F.) 
• Inactivation of bacteria, viruses, protozoa, and parasites.



Validation of Rendering as a Kill-Step
• Validating that Salmonella, Clostridium perfringens,    

E. Coli are killed during rendering
• Building a database of thermal validation information 

for determining necessary thermal processing temps.
• Clemson, Texas A&M, Colorado State, Texas Tech



Cooking and Drying Works

• Continuous flow or batch steam cookers
• 245º to 290º F for 40 to 90 minutes  
• Inactivation of bacteria, viruses, protozoa, and parasites



• Cooker Validation (Provided by FPRF Research)
• Example Food Safety Plan
• “Inspection Smarts” video
• Salmonella Training Kit
• APPI Rendering Code of Practice/PCQI Training
• Assist renderers with hazard analysis
• Alert FDA when inspectors off base

NARA Resources



African Swine Fever Threat



Foreign Animal Diseases and Animal Food

Dr. Cassie Jones
Dept. Animal Sciences & Industry

Kansas State University



Reservoir
Habitat where agent lives, 

grows, multiplies

Transmission
Method of transport from 

reservoir to susceptible host
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the specific agent
Direct
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Methods of Transmitting Disease



African Swine Fever Virus
• Background

o Very large, enveloped DNA virus
o Different strains (22+) have varying pathogenicity

o Has threatened pork globally since moving from wild boar 
population in sub-Saharan African to domesticated pigs
§ Introduced to Eurasia in 2007, most likely via pig swill containing 

uncooked pork products from affected pigs.

o Incubation of 4-19 days

o Symptoms: sudden death, high fever,                                     
poor appetite, hemorrhages, lesions

o If it enters: stamping out
is the only option



African Swine Fever Virus
• The Good

o Humans cannot contract disease by consuming pork
o Not transmissible to other non-swine species

• The Bad
o Can be transmitted from wild boar or ticks to domestic pigs
o High case fatality

§ Initial infection: low mortality (1-2 mortalities, many ASFV-
exposed animals test negative), symptoms similar to Salmonella

§ Later infection: highly contagious, 90% mortality

• The Ugly
o No available vaccine or treatment

o Survives in fomites for extensive periods
o Virus is spreading faster than the speed of research



Recently:
• August 2018 - China

o 149 outbreaks
o OIE: 1,200,000 pigs
o Actual: 132 million?

• Jan. 2019 – Mongolia
• Feb. 2019 – Vietnam
• April 2019 – Cambodia
• May 2019 – North Korea, 

Hong Kong
• June 2019 – Laos
• Aug. 2019 – Myanmar, 

Philippians
• Sept. 2019 – South Korea, 

East Timor 

Patterns of Disease Spread
1. Slow, nose-to-nose 

contact in wild boars   
(2-5 km/month)

2. Outbreaks jumps due to 
fomites (> 100 km)

What’s Going on with ASFV?



African Swine Fever Threat



African Swine Fever Threat





African Swine Fever Threat

• Pork is safe to eat. U.S. pigs are not affected by ASF outbreaks 
in other countries, to date. 

• ASF does not affect humans and therefore is not a public health 
threat according to USDA.

• ASF is a disease of pigs only and therefore is not a threat to 
non-swine pets or other livestock.

• USDA has measures in place to prevent sick animals from 
entering the food supply, including if ASF is detected in the U.S.



African Swine Fever Threat

• Anyone who works with pigs should be familiar with the signs of ASF:

o ASF is a viral disease impacting only pigs, not people 
o High fever
o Decreased appetite and weakness
o Red, blotchy skin or skin lesions
o Diarrhea and vomiting
o Coughing and difficulty breathing



African Swine Fever Biosecurity

• ASF spreads through blood, feces, and other fluids, can last for 
months on farm surfaces or equipment not properly cleaned.

o Trucks that transport pigs, feed and other supplies are often not 
properly cleaned and disinfected between trips.

o Visitors to farms should be limited.
o Hunting wild pigs/boars can spread virus.
o Disinfectants and heat kills the virus.
o Rendered products are safe.
o Contaminated feed can spread disease.



Feed is just one of many potential vehicles for ASFV transmission – BUT 
– if ASFV enters the feed supply chain, infectivity is almost certain.

What Does This Mean?
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Manufacturers of ingredients, other finished 
animal foods can impact safety in the supply chain



Exclude High 
Risk Ingredients

Active 
Mitigation

Extend 
Biosecurity 

Practices from 
Farms to Mills

Hurdles to Prevent Pathogen 
Transfer through Feed

4. How can it 
be prevented?



• Exclude high risk ingredients
– Know and trust your supplier (and their supplier… and their supplier…)
– Do not use grains or oilseeds from regions with foreign animal disease
– If using other ingredients from regions with foreign animal diseases, take steps 

to ensure they are at low risk for disease transmission
– Use porcine-based ingredients with caution if they can eventually end up in 

swine feed, including discarded/mismanufactured pet food
• Rendering and associated processes can likely destroy viruses
• Scrutinize procedures to limit post-processing cross-contamination after the kill step

4. How can it 
be prevented?



• Extend Biosecurity Practices to Feed Mills
– Develop a feed mill biosecurity plan and audit to it
– Sanitize floors routinely (10% bleach or 1% Virkon S)
– Do not use dust as an ingredient.
– Use receiving mats or funnels to limit pathogen entry via the receiving pit
– Clean & disinfect vehicles before returning to the mill from deliveries
– Create lines of separation

4. How can it 
be prevented?



• Chemical additives (under appropriate FDA use)
– 0.5% blend of C6:0, C8:0, C10:0
– Sal CURB
– Other acids being tested

• Thermal processing
– Sensitive pathogens: 175˚F for 30 s (if 100% of product 

reaches this)
– Does not protect against post-processing cross-

contamination

• Quarantine time?
– New study suggests even longer is needed (half-life of 

1.3-2.2 in ingredients is now reported to be 9.6-14.2 d)
– Also does not protect from cross-contamination

Niederwerder et al., 2019

5. How can it 
be mitigated?



ü If you go to a country with foreign animal disease, 
be diligent when coming home

ü Understand the risk in the feed supply chain
o Learn your true supplier of all products

o Explore alternative sources or ingredients

o Create hurdles to prevent pathogen transfer

4. How can it 
be prevented?



• ASFV is spreading at epidemic speeds across the globe, and 
other foreign animal disease threats exist
– Porcine are the only susceptible species

• The feed supply chain is not the most likely route of disease 
entry into the U.S., but it can quickly spread disease.

• We all play a role in preventing foreign animal disease entry 
and spread. Do your part!

www.ksuswine.org/feedsafetyresources
jonesc@ksu.edu

Foreign Animal Diseases and Animal Food



African Swine Fever Threat

• Pork industry concern
o Possible feed risks
o Safety of rendered ingredients not in doubt
o Biosecurity of farms, transport, visitors

• USDA concern
o Disposal of infected or non-infected animals

• Rendering industry concern
o Stigma of ASF on by-products
o Return to normal operations after quarantine
o Planning ahead with USDA



Rabobank Report on ASF

• China has half the world’s pigs
o 40% of China’s pigs already dead from ASF (July 2019)

Ø 50% loss expected by year end
o Huge outbreaks continue in more pig-dense regions
o Repopulation of swine herds is slow

Ø Biosecurity weak, fear high
Ø Replacing pigs with chickens?



China’s Pork Production Will Be Impacted For Years



Rabobank Report on ASF

• Impact on demand
o Chinese freezers are full of pork

Ø A conflicting report said frozen inventories at 20 year low
o Some consumers concerned about pork safety 
o Consumption of pork is down in China, hog prices up 40%
o Consumption of chicken is up in China, production up 14% in 2020
o Feed, ingredients consumption, prices down
o China is increasing pork imports (from ES, DE, CA but not US)
o Increased purchases from U.S. possible in 2020

Ø Increase in U.S. slaughter capacity hampered by labor
Ø U.S. production expected to increase 5.5% in 2019



FDA Action on Pentobarbital
• The widespread FDA sampling for pentobarbital is a baseline study and not a regulatory 

targeting of renderers.  Detection level = 10 ppb.
• FDA is developing additional tests for pentobarbital in matrices in addition to tallow including 

meat and protein meals.
• FDA does appreciate the rendering industry’s role and efforts to comply with FSMA, but 

pentobarbital cannot be allowed in animal food.
• FDA realizes veterinarians control the drug, but cannot tell them how to practice medicine.
• FDA cannot take pentobarbital off the market because it is an essential drug.
• FDA is encouraging the pharmaceutical industry to develop alternative drugs and 

veterinarians to develop alternative euthanasia methods.
• FDA cannot establish a tolerance level without additional research and data, and FDA will not 

do that research.
• FDA expects renderers to do hazard analysis showing processes prevent pentobarbital 

contamination and to conduct tests to verify that if deadstock is being handled, it has not 
been euthanized with hazardous substances.

• FDA will not “chase zero,” meaning the agency will not adopt even more sensitive tests.
• FDA denied stating “zero tolerance” for pentobarbital, but continued to say none is tolerated.



NARA Pentobarbital Response
• No renderer ever purchased or used pentobarbital

• NARA Petitioned FDA for:
ü More veterinary education, awareness
ü Tolerance or action level
ü Withdraw approval for horses, cattle

• NARA Pentobarbital Response Kit for members
• Assure pet food industry it can be controlled
• Work to preserve dead stock services



FPRF Pentobarbital Response

• Research on quick tests
ü If successful, the test kits would be used by renderers to 

test deadstock animals which may have been euthanized 
using pentobarbital and reject those containing residues.

• Data to assist renderers with hazard analysis
ü A thorough literature review --information necessary for 

renderers to conduct hazard analysis and apply 
preventive controls required under FSMA 

ü Could provide a basis for a tolerance level to be 
established



What We Learned So Far Pentobarbital

• Shows up in unexpected places
ü FDA testing in beef and poultry slaughter plants

• Massive doses are used on horses
ü A renderer sampled a horse carcass, 185,000 ppb
ü Exudate from carcass can contaminate plant at 10 ppb
ü Sorting after hauling a risk
ü Washing trucks on premises a risk



Fats and Proteins Research Foundation

• Founded in 1962
• Direct and manage a research process that results in an 

enhanced current usage and the development of new uses 
for rendered animal products
– Nutrition, biosecurity, food safety, non-feed uses, biofuel

• Completed more than 660 projects



Important Areas of Research for the 
Rendering Industry

• Food safety
• Animal nutrition
• Sustainability
• Novel technologies 
• Rendered products in pet food



Current Projects
• Animal Fats and Proteins for Pig and Poultry Nutrition 
• Avoiding Residues in Rendered Products
• Odor Control Using Biodegradable Microparticles
• Making Omega-3 Fats From Rendered Fats
• Improving Waste Water Treatment
• Novel Uses for Rendered Products 
• Joint projects with: 

– Pet Food Institute 
– National Pork Board
– Poultry Proteins and Fats Council
– American Feed Industry Association



Key Pillars of the FPRF/CSU Pet Food Alliance 

• Focus on uniting members of the pet food and rendering industries
• Engage a with and encourage widespread participation from additional 

industry members
• Facilitate research guided by industry input to address real-world 

industry challenges
• Establish multidisciplinary collaborations with academia and industry
• Proactively engage in building industry sustainability, across all efforts



Alliance Action Items for 2019
• Oxidation and Maintenance of Product Quality

- Determine why PV is utilized and what threshold is used
- Investigate better methods, decrease variation

• Salmonella and Other Threats to Product Safety
- Gather information industry practices
- Develop GMPs around transportation and storage (Best Practices)
- Gather info about human supply chain—do they follow the same rules?
- Research mitigants of Salmonella in pet food

• Consumer Perception
- Engage AAFCO to set the stage for change
- Invite more pet food companies to PFA Meetings
- Better understand the market

• Industry Sustainability 
- Generational engagement of undergraduate fellows/interns 
- Identify model for bridging generations and transitioning into new eras



220 pounds of animal by-products per person per year is 
recycled by rendering. 

Rendered fats and proteins used for animal feed ingredients 
replace corn and soybeans from 7.5 million acres of average 
quality U.S. crop land. 

Rendering Helps Feed the World 
by Recycling Responsibly

Rendering Is Sustainability



• Rendering sequesters 5 times more greenhouse gas 
(GHG) emissions from the environment (such as carbon 
dioxide) than it emits—equivalent to removing more than 
12 million cars from the road each year. 

• Rendering evaporates 4 billion gallons of water a year 
from animal by-products during cooking. This water meets 
federal, state and local standards for quality and safety 
when returned to rivers and streams.

Rendering Practices Environmental Stewardship 
Rendering Is Sustainability



• More than $500,000 invested annually in FPRF research to 
improve rendering processes, products, and efficiencies.

• Rendering provides jobs, supports charities, offers essential 
recycling services, and improves the quality of life.

• Pickup of used cooking oil protects sewer and wastewater 
systems and water quality.

Renderers Care for Their 
Communities and Employees

Rendering Is Sustainability



Every Person Can Improve 
Sustainability!

Rendering Is Sustainability

• Buy pet products containing meat by-products.
• Avoid food fads that lack scientific grounding, such as animals fed 

strictly vegetarian diets.
• Support food waste and cooking oil recycling that puts these 

resources to the highest value use, such as use in animal food.



Sustainability Basics:

• Use all of every animal for the highest purpose
• Stop “badmouthing” by-products
• Stop “badmouthing” meat by-products in poultry 

and livestock diets
• Produce efficiently and conserve resources
• Respect the environment
• Treat people right
• Tell your story



• Tonnage rendered
o GHG avoided
o Water recycled
o People employed
o UCO collected

• Ingredients made, where sold
o Pet food sustainability
o Livestock and poultry feed sustainability
o Biofuel produced, used

• Impact of trends, changes

Sustainability Metrics:



Major Relevant Food Ingredients 
CATS                                    DOGS



Sustainability



Contact 

dmeeker@nationalrenderers.com
dmeeker@nara.org

mailto:dmeeker@nationalrenderers.com

