
I N G R E D I E N T  T E C H N O L O G Y

Microbial Problems, Causes, and Solutions in 
Meat and Poultry Processing Operations 

 

Helen G. Brown 

I will organize this paper around Poultry Raw, Beef Raw, 
and Fully Cooked Meat Products and for each will attempt 
to cover the Problems, Causes and Solutions. 

Poultry Industry 
Problems 

Salmonella is the primary microbial challenge for poultry. 
In 1997, USDA 9 CFR 381.94 established “Pathogen Re-
duction Performance Standards” for Salmonella and E. coli. 
According to the standard, raw poultry product may not test 
positive at a rate exceeding the values of the CFR (1998); for 
broilers the standard is 20%. Salmonella is reported as inci-
dence (% positive). Salmonella sampling is done by select-
ing one WOG (without giblets, i.e. an eviscerated bird) and 
performing a WBCR (whole bird carcass rinse) with 400 ml 
of sterile solution. 

Out of a 51 sample window, the maximum number of 
positives is 12. If a plant exceeds 12 positives of 52, the 
government writes an NR (noncompliance record) The NR 
states that the  

“establishment shall take immediate action to 
meet the standard; when the establishment fails 
the (2nd) next FSIS 51 sample, reassessment of the 
HACCP plan occurs; and failure of the third con-
secutive series of FSIS tests constitutes ‘failure to 
maintain sanitary conditions and adequate 
HACCP plan’…will cause FSIS to suspend inspec-
tion services.. Until the establishment submits to 
FSIS written assurances detailing corrective action 
and measures to reduce the prevalence of patho-

gens.” [Ref. 9 CFR 381.94(b)(3)(I)] 

Usually FSIS gives a plant the time to change their process 
before initiating a 2nd window (and luckily the Salmonella 
season can change during this time). 

Although a plant gets a “heads up” call from USDA 
warning that they have 8 + during the sampling period, the 
NR is not issued until sampling is completed. In general, the 
FSIS will sample a plant for Salmonella once per year. A 
sample, one bird per shift/day, is pulled at a plant for 52 
consecutive days. USDA Salmonella data is based solely on 
samples that the inspectors pull and send to their laborato-
ries. I should also add that plants can and do “split” the 
USDA samples; hence, a call from USDA is not usually a 
surprise. Because of sampling problems, weekends, holi-
days, temperature abuse during shipping, it is not uncom-
mon for 70 or 80 samples to actually be pulled. Our com-
pany has several years of historical data before and since 
the Salmonella standard went into effect. I would estimate 
that less than 10% of our 45 slaughter plants have ever 
failed one 52 day government sampling and none have 
failed the second window. Why don’t we fail 2 in a row? 
Because plants are very proactive in taking care of issues 
that cause NR’s. 

The presence of Salmonella and generic E. coli are not re-
lated. When I talk about E. coli and poultry I am talking 
about generic E. coli. It should be stressed that there has 
never been E. Coli O157 identified with poultry! Although 
there are relationships between fecal material and the level 
of E. coli (i.e. log values), the causes of high E. coli are basi-
cally (UN-)sanitary equipment, (lack of) control of the evis-
ceration process, (poor) control of fecal material and (in-
adequate) levels of water and chlorine used to remove con-
tamination. And, although there are two different govern-
mental micro standards, it is rare that a plant has issues with 
E. coli because plants have developed strategies to control 
Salmonella and coincidentally improve their washing and 
chlorination processes! 

In 1998, FSIS put forth a “Zero Tolerance” for fecal mate-
rial. The Zero Tolerance is non negotiable and also part of 
HACCP plans. Water with and without chlorine is the “So-
lution” to poor E. coli performance. Control of feed and 
water in the live birds is very important in controlling fecal 
contamination. The industry has learned a lot of manage-
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ment tricks over the past five years while trying to conquer 
this problem. There are windows of opportunity for time off 
feed which impact consistency of fecal material and gut 
strength. Plants have gone to extremes of installing new 
evisceration equipment, changing and adding more bird 
wash cabinets, and in the process increasing number of 
gallons of water per bird. Plants prior to institution of zero 
fecal tolerance and the E. coli performance standard had 
water volume less than 5 gallons per bird. Some plants to-
day use as much as 10 gallons per bird. (For calculation 
purposes, this is about 10 million gallons of water per week 
for an average poultry slaughter plant!) 

Causes 
Chickens eat, sit, and walk where they poop. Fecal mate-

rial etc comes into processing plant in feather follicles. The 
scalding process, which is necessary to loosen feathers, can 
dissolve protective cuticle, enabling attachment of Salmo-
nella. Bacteria are present on live birds; they go through hot 
(scalding) water to soften feathers to enable removing feath-
ers. Scalder water is a “common water bath” and as such 
contains all the debris from the poultry house. After the 
birds are picked these, wet birds, have bacteria. During 
evisceration, birds drop onto common surfaces prior to be-
ing re-hung for the evisceration process. In the “mechanical 
evisceration” process for poultry, the birds touch each 
other; they are warm (96+F) (doubling of bacteria occurs 
very quickly at this temperatures.) Additionally, cross-
contamination or contamination by viscera can occur. Con-
tamination can be bird to bird, or bird to equipment to bird. 
(One process that has been studied was to “superglue the 
guts” so they did not leak!)  

When poultry has visible contamination (specifically fe-
cal, feed materials) birds must be “reprocessed”. This origi-
nally involved removal from the line and trim, trim, trim!). 
For several years now “On Line Reprocessing” (OLR) has 
been allowed by USDA. This process has three major parts:  

• Wash to remove fecal,  
• Treat with antimicrobial,  
• Trim while on line. 

Solutions 
Poultry is vertically integrated, where companies control 

chicks, feed, management practices, yet most houses are 
actually owned by individual growers. There are one to ten 
houses per individual grower and the water comes from 
wells on the farm and the quality of water varies from 
grower to grower. In an attempt to control the amount of 
moisture that birds walk etc on, birds drink from “nipple” 
drinkers. Wet litter causes increased levels of fecal material 
in feather follicles and also changes the bacterial population 
on the birds. Litter beetles are a “vector” of Salmonella in 
chickens. Farmers in warm regions tend to have high levels 
of beetles and it is not surprising that farms with a high bee-
tle population have bird health and feed conversion prob-
lems.  

Acetic acid, i.e. vinegar, and chlorine (household bleach) 
are frequently used in the drinking water to control bacteria. 

USDA, ARS researchers at Texas A&M have looked at put-
ting chemicals in the waterers to accomplish the same. Re-
searchers at University of Georgia are using electrolyzed 
water and electrostatic spray of chemicals to im-
prove/impact bacteria in the hatching process. One “solu-
tion” is application of competitive microorganisms in live 
production. Companies, like Milk Specialties, Inc. (Pre-
empt) and Calsporin, market Competitive Exclusion (CE) 
products that exclude the attachment of bacteria in the di-
gestive tract. These are considered “drugs” by FDA. Most of 
these products are used in Japan and in some of the U.S. 
primary breeding operations. They consist of lactic acid 
bacteria that are applied by spraying the bacteria on eggs in 
the hatching cabinets. When the chicks hatch, they “preen” 
and consume the bacteria in the process. This sets up a di-
gestive tract where Salmonella can not attach. Unfortu-
nately, these products are expensive, two cents per chick; 
but the bacteria can cause “maturation” of the gut that justi-
fies this high cost. (Faster maturation of the gut can result in 
improved animal performance and bird health.)  

In the processing plant, Chlorine (sodium/calcium hy-
pochlorite and gas) was historically the antimicrobial. With 
a “Zero Fecal” (tolerance) in place and USDA approval for 
OLR, several solutions have been added to the antimicro-
bial arsenal. Below is a list of several “solutions” that are 
approved for OLR.  

1. Rhodia-Avgard, TSP (Trisodium Phosphate) was the first 
approved “solution” for OLR TSP (and other OLR) solu-
tions are applied by cabinet prior to water chilling the 
birds. TSP is used at 8-10% level, has 11-12 pH, and is 
very viscous. It acts in a detergent manner. This phos-
phate-based chemical kills gram negative organisms. 
Some research has been suggested that Listeria tends to 
thrive because competing organisms have been de-
stroyed. Over the years, there has been some debate as 
to a “Lazarus” effect of the TSP. Immediately after 
treatment (before the chiller) there are no Salmonella, 
yet after 1 hour in a cold water bath there may be 20% 
incidence Salmonella. So, obviously questions arise as 
to where the Salmonella comes from – hence the “rais-
ing from the dead theory”! Poultry processors have ex-
perienced some problems when using TSP: corrosivity, 
wear on metals etc, slick surfaces, plastics, rubber, and 
human skin pitting. Because of altering the disinfection 
properties of chlorine in the water (pH) in chillers and 
resulting environmental phosphate discharge issues, 
Rhodia is in process of developing AvGardXP SMS (So-
dium Meta-silicate). Industry had expected approval by 
last fall (2002), but only a few poultry plants have 
switched to SMS Previously this compound has been 
used as a scalder additive in swine slaughter. 

2. Alcide’s-Sanova (Acidified Sodium Chlorite), was the 
second solution approved for OLR. A 3 to 9 oz mist of 
up to 1200 ppm this chemical-citric acid and sodium 
chlorite originally was applied pre-chill in a vented 
cabinet. FDA amended food additive regulation to pro-
vide for the safe use of acidified sodium chlorite solu-
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tions as a component of a post-chill carcass spray or 
dip when applied to poultry meat, organs, or related 
parts or trim. Acidified sodium chlorite can now be ap-
plied as a pre chill spray, a post chill spray or both and 
most recently as a pre chill dip.  

3. Ecolab Inc. Inspexx is one of several products based on 
Peroxyacetic Acid chemistry that can be applied to hot 
or cold meat and poultry carcasses in spray cabinets 
and in chillers via spray chill systems (meat) or to parts, 
trim and organs. Another form, Vortexx, is approved for 
food contact surfaces and conveyor belts. Tsunami, a 
third form, is also used on vegetables. Peroxyacids are 
antimicrobial compounds for use on meat, poultry and 
food contact surfaces. They are “mixed” peroxyacids, 
i.e. containing more than one peroxyacid. Peroxyacetic 
acid is formed from the reaction of hydrogen peroxide 
with acetic acid. R = CH3 or a methyl group. This reac-
tion is reversible. The secondary peroxyacid is octanoic 
acid, a saturated C-8 fatty acid, R=C7H15. With a 
mixed peroxyacid system, a much broader antibacterial 
spectrum is realized. Also, fatty acids will help wet out 
fatty surfaces such as meat and poultry surfaces.  

4. Zep has introduced the ZAP’s process for OLR which 
uses chlorine dioxide in a vented cabinet. Chlorine di-
oxide received approval several years ago for use in 
poultry chill waters, but gained more use on the turkey 
segment of the business than in chicken because of ex-
posure time, concentrations, and off gassing of delivery 
systems. With this potent oxidizer (as with other chemi-
cals) there is potential for the blood, visible through the 
skin in wing tips and blood vessels, becoming oxidized 
and browning. The Zep OLR process, which has “pilot” 
installations in 3 plants, because of the USDA 
validation requirements, has been very successful in re-
ducing bacteria on poultry coming out of the water 
chillers  

There are other chemicals seeking approval for use in 
OLR. Concerns about residual activity, leading to concern 
about toxicity and carcinogenicity of the product, must be 
satisfied prior to approval being granted for their use. Addi-
tionally, systems must be designed, chemical concentra-
tions validated and environmental concerns satisfied. Safe-
Foods Inc. is pursuing approval for Cecure, CPC (cetyl 
pyridium chloride) for use in OLR .Zentox is looking at 
monochloramine disinfection. Chlorine chemical compa-
nies are also looking for applications for their chemicals. 

Beef 
Problems 

The primary microbial problem to the beef industry is E. 
coli O157 H7. There are two types of interventions on beef: 
whole carcass interventions and “ingredients” used to re-
duce microorganisms on beef trimmings and ground beef. 
There is no intervention that is a silver bullet; multiple hur-
dles are put in place to reduce microbial loads and then 
products have to be cooked above a temperature that in-

sures bacterial kill. FSIS has determined that raw ground 
beef and other non-intact raw beef products are considered 
adulterated if found to contain E. coli O157:H7. The reason-
ing was that raw ground products present significant public 
health risk because they are consumed after cooking that 
may not destroy E. coli O157:H7 organisms that can be 
introduced internally by chopping or grinding. Based on 
available data, FSIS believes that E. coli O157:H7 may be a 
food safety hazard reasonably likely to occur in beef pro-
duction. Internal beef must be heated above 155 to destroy 
pathogens. . Although beef has been eaten raw and all the 
way to charred, poultry has never been eaten raw or even 
medium, rare. It is now illegal in most states to serve beef 
rare, especially ground or marinated products.  

Causes 
Research has shown that bacterial attachment occurs the 

first minute of bacterial contact with tissue surfaces. Thus it 
has not been difficult to draw a connection between fecal 
contamination from hides and viscera and E. coli O157:H7. 
As is poultry production, there is a large concentration of 
animals in a feed lot, they are at the mercy of weather and 
they eat where they poop also. Hence, physical removal of 
contamination is the primary means for controlling micro-
bial E. coli O157:H7. Physical methods include trimming, 
and washing both of “areas and whole carcasses. Large feed 
lots and slaughter operation are washing live animals to 
remove contamination from the hides prior to them actually 
going into the slaughter plant. 

Solutions 
I want to start by covering some of the hurdles put in 

place in the slaughter plant and of unfolding interest on the 
trim. IBP Fresh Meats committed over $100 million to im-
proved food safety and quality. This included development 
and implementation of food safety process that is trade-
marked as Triple Clean™. This is actually a series of proc-
esses that are strategically applied to every carcass. The 
processes include use of steam vacuums, carcass wash and 
organic rinse systems and steam pasteurization with a final 
organic acid rinse. This is very much a multiple hurdle “so-
lution”. 

In Step I of Triple Clean™knife trimming and hand held 
steam vacuums are used in the slaughter process to re-
move/prevent contamination of the carcass by hide or in-
ternal organs. Steam vacuums like spot carpet cleaners are 
used wherever contamination is found, immediately. Be-
cause beef slaughter is not as automated and high speed, as 
poultry slaughter, the labor force is constantly cleaning up 
after every cut, etc. In Triple Clean™ Step II, after the hide 
is removed the carcass is completely washed followed by 
application of one of the USDA approved solutions (lactic 
or acetic acid). Because the wash is done so quickly after 
hide removal, bacteria have less time to attach and the an-
timicrobial solution give an even greater kill for any bacte-
ria left on the carcass surface. Step III Triple Clean™, after 
final USDA inspection the carcass goes through a high vol-
ume low pressure “cabinet” to remove bone dust, blood 
etc. A 1-2 punch of steam pasteurization cabinet (where it is 
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blanketed with pressurized steam and a cold water rinse to 
cool this surface back down). 

There are actually 5-6 ingredients considered safe and 
suitable along with radiation which are approved for appli-
cation to beef carcass, parts, and trim. These are presented 
in the table below The Food and Drug Administration (FDA) 
and FSIS are working together on requests for approvals of 
ingredients and sources of radiation in a streamlined ap-
proval process with simultaneous review of requests and 
petitions by FDA and FSIS. The attached table can be ac-
cessed through the FSIS Labeling and Additives Policy web-
site: www.fsis.usda.gov/oppde/larc 
Table 1. Ingredients considered safe and suitable for beef carcass, 
parts and trim. 

Ingredient Reference Product Application 

Lactoferrin 

GRAS 
Notice 
(FDA 
Website) 

Beef carcasses and 
parts 

Direct food addi-
tive 

Peroxyacids  21 CFR 
173.370 Beef carcasses 

Secondary direct 
food addi-
tive/Processing 
Aid 

Acidified 
sodium 
chlorite 

21 CFR 
173.325 

Carcasses, parts, and 
trimmings, as well as 
all processed, com-
minuted or formed 
meat food products. 

Secondary direct 
food addi-
tive/Processing 
Aid 

Ozone 21 CFR 
173.368 

All meat and poultry 
products 

Secondary direct 
food addi-
tive/Processing 
Aid 

Sources of 
ionizing 
radiation  

21 CFR 
179.26 

Pork, poultry, and 
beef products as 
listed.  

Food additive 

Secondary direct food additives are defined as “process-
ing aids” by FDA definitions (not USDA) and the effects are 
“momentary,” with no residual effects. Hence the ingredient 
does not impact the label or standard of identity. Acids are 
good examples of processing aids; their functions are ap-
proved (as acidulants, nutrients, antioxidants, etc). For use 
as an antimicrobial, the chemical companies have to submit 
data showing processing aid use and no residual impact on 
sensory characteristics (color or odor), or shelf life, or leave 
a detectable residual. If there is use according to labeling 
definition, the “solutions” actually become “ingredients” 
and hence need to be on the label. Although there have 
been other chemicals that are seeking approval, some 
products are not focusing on trim applications because of 
impact of acid on organoleptics: i.e. pigment! Mionix -
Calcium Acid Sulfate and Sterifx are probably in this cate-
gory. 

Lactoferrin is one of the new generations of “solutions” 
for fighting bacteria. It provides protection against most ma-
jor pathogens (E. coli, Listeria, Campylobacter, Salmonella, 
and Staph). Activated Lactoferrin (aLF) was granted GRAS 
status by FDA in October, 2001, and approval by USDA for 
use on beef in December, 2001. The use requires labeling 
“contains Lactoferrin, a naturally occurring dairy ingredi-
ent”. There are two different applications a spray followed 
by rinse whereby bacteria are “detached” and “spray on 

and leave on” for a “residual effect” This keeps down bacte-
rial growth perhaps similar to CE. Terminus Lab Inc. (who 
had partnered with Farmland National Beef in the first use 
of this solution) is making application as a processing aid 
status for the detachment intervention. Information from 
Terminus Lab indicates that Lactoferrin protects up to 45 
days when left on the beef, hence there is an extension of 
shelf life. One function of Lactoferrin is to absorb free iron 
that pathogens use and whether one in the same, it neutral-
izes pathogens by eliminating attachment structures.  

Peroxyacetic acid, the same product that is being used in 
OLR for Poultry, is approved for use as a red meat antim-
icrobial. This is in the same family as the Inspexx used for 
on line reprocessing in poultry. In November, 2000, In-
spexx 200 was approved by FDA (FR Vol. 65, No. 228, 
70660-1). In February, 2001, commercial processing plant 
initiated Inspexx 200 as a pre-steam antimicrobial. Then, 
April 24, 2001 Excel established exclusive application. The 
peroxy acid has a double whammy antimicrobially speak-
ing; it oxidizes and then has a lower the pH. It has been 
applied at a number of intervention points; before the evis-
ceration cabinet, both pre and post pasteurization, after the 
hot water pasteurization, and in hot box applications. It has 
also been used on pork carcasses after the final wash, in hot 
box spray chilling and pre fabrication. Ecolab data has pre-
sented data showing comparable cost to organic acids, and 
greater efficacy in reducing contamination. Currently, FDA 
approval is being sought for application to offal (head, 
tongue, etc.) and Meat Trimmings for Ground Beef. 

Acidified sodium chlorite, (ASC) has been used both pre 
and post chill on beef carcasses. ASC has been used at 
1000 ppm in a post skinning spray with significant reduc-
tions for APC: 2.4 log reduction in APC VS .25 log reduc-
tion with 2% Lactic acid. This reduction was attributed to 
the short attachment time in carcasses treated right after 
skinning. A 2-log reduction in APC was achieved when ASC 
was applied post chill: 4.4 log vs. 2.4 log (APC cfu/cm2 
Data from Sanova 2003). 

Ozone and Radiation are both approved as antimicrobi-
als on beef. Ozone, which is a gas, can be solubilized in 
water for a millisecond and has been used in poultry chill 
waters. There are difficulties because of the short stability of 
the compound and because although a powerful oxidant, it 
oxidizes all organic matter including the fat, lean of the 
carcass, and shackles plus everything in the processing 
plant. Radiation of the whole carcass is very difficult to ac-
complish, but frozen ground beef patties are currently being 
treated with low doses of radiation to kill bacteria. Although 
radiation must be labeled as an additive, the problems of 
public perception and cost have obviously been overcome 
for ground beef patties.  

Fully Cooked Products 
Problems 

I would be remiss if I did not cover microbial contamina-
tion on fully cooked products and what can and is being 
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done to solve the problem of Listeria. Recalls are a pro-
ducer/processors worst nightmare. When publicity sur-
rounds one particular company and product (e.g. Minnesota 
firm recalls ground beef products for possible E. coli 
O157:h7 August 22, 2002), all the industry suffers. Stock 
prices can drop 10-20% reacting to huge recalls. And there 
have been companies who have ended up becoming part of 
larger companies because of (e.g. a 24 million pound) 
ground beef recall. The USDA FSIS has a web site where 
recall information is constantly updated. I went through the 
list of recalls for 2002 and through May 2003. In 2003 
USDA recalls were split about evenly between Listeria and 
E. coli O157, and there were a couple of recalls for Salmo-
nella on pork or beef (probably raw). In 2003, there were no 
recalls for micro on raw poultry. There have been 25 recalls 
of poultry and meat products this year: two for ground 
beef/beef trim for E. coli O157 and seven for Listeria poten-
tially on fully cooked products. (One was chicken salad, 2 
were pork products, and others were frankfurters, bologna, 
sausage.)  

• Class I: A health hazard situation where there is a rea-
sonable probability that the use of the product will 
cause serious, adverse health consequences or death. 

• Class II: A health hazard situation where there is a re-
mote probability of adverse health consequences from 
the use of the product.  

• Class III: A situation where the use of the product will 
not cause adverse health consequences. 
 

Listeria Recalls are Class I or II. In 2002 a USDA FSIS 
Positive Product Listeria Sample at Wampler Foods triggered 
the largest recall ever (27.4 million pounds of fresh and 
frozen ready-to-eat turkey and chicken products.) This led 
to increased Listeria testing at fully cooked processing plants 
as new regulations were promulgated. Purac has introduced 
PURASAL Lactic acid products that can be added to vac-
uum packaged, uncured and cured meat products as a 
“natural antimicrobial”  

Causes 
Listeria is an adulterant with zero tolerance. The problem 

is very apparent the solutions are not quite so. Fully cooked 
product is sterile, but because Listeria grows in a damp en-
vironment, sets up in niches, and forms biofilm that can not 
be removed during cleaning and sanitation, the environ-
ment presents many opportunities for microbial contamina-
tion during slicing, packaging, handling etc.  

Solutions 
This spring USDA-FSIS proposed regulations that require 

processing plants to have Listeria control programs in place. 
There are 3 methods a plant can use based on risk. What 
subsequently happens is that plants have to apply “solu-
tions” to their problem or face extreme sampling, holding, 
and destruction, risk the NR’s and in general have potential 
of a lot of bad PR.  

The risk assignment from lowest to highest are:  

1. Apply post lethality treatment and antimicrobial or 
process to control LM. 

2. Apply post lethality treatment or antimicrobial 
agent or process. 

3. Does not apply post lethality treatment or agent or 
process so it has to have sanitation program, test 
food contact surface and hold when test is positive. 

Listeria is heat and salt tolerant, and grows at cold tem-
perature. Solutions for most micro are heat and sanitation. 
Unfortunately, this problem is not quite as simply fixed as it 
appears. Tyson Foods, Inc. has led the industry with a 
Trademarked “Listeria Sentinel Site” monitoring program. 
Contact and non contact surfaces are monitored daily for 
Listeria. Products are retained until results are negative and 
positive contact surfaces result in a swat team approach to 
finding exactly what causes the positive (e.g. maintenance 
personnel moving from raw to fully cooked areas, laying 
contaminated tools on a food contact belt etc.) The latest 
regulation defines the solutions based on risk. There have 
been a number of technologies introduced to prevent and 
control these problems. Post lethality treatments include 
radiant,(infra red), UV, heating, hot water, steam pasteuriza-
tion, high pressure. Antimicrobial agents may be added to 
the product formulation, to the finished product or package. 
Antimicrobial processes include freezing, addition of lac-
tates, acetates, diacetates, salt, nitrites, acid, or other addi-
tives to drop the water activity. 

Below is a table of Solutions for Fully Cooked Meat 
Products- specifically lactates and diacetates. Because of 
the above regulation much of the industry has undertaken 
to add lactates, acetates and diacetates to their fully cooked 
products. This reduces the risk level and sampling and pro-
vides a comfort zone (because when Listeria is present dur-
ing refrigerated shelf life there is no growth.) Purac has 
developed a tool to calculate levels of their/these products 
that will retard growth of LM in cured products that USDA 
actually cites: the Opti.Form Listeria Control Model. The 
effect of these antimicrobials is self evident (Source Bedie et 
al., 2001). No pathogen growth @ 70 days with 3% sodium 
acetate; 120 days @ 6%. 120 days no growth with .5P% 
sodium diacetate vs 50 days @.25P%. Sodium acetate is 
less effective but still inhibits Listeria growth as opposed to 
product with no Purasal.  
Table 2. Solutions for fully cooked meat products. 

Antimicrobial 
Level 
(%) L. Monocytogenes Growth Inhibition 

Sodium lactate 3 70 days no pathogen growth 
Sodium diace-
tate 

0.25 50 days no pathogen growth 

Sodium acetate 0.25, 
0.5 

20 days no pathogen growth 

Sodium lactate 6 120 days no growth and reduced pathogen 
growth 

Sodium diace-
tate 

.5 120 days no growth and reduced pathogen 
growth 

Control 0 Increased to 6 logs in 20 days 
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