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1. Objective

3. Introduction

2. Conclusions
Although various known antimicrobials have 

potential to control Listeria monocytogenes, 
consumer preferences may limit their use. 

Utility of a specific antimicrobial may be product 
dependent.

Flavor often appears to be the major limitation of 
the use certain antimicrobials.

Benzoate, propionate, or sorbate are potential 
alternatives to lactate-diacetate.

4. Materials and Methods- continued

5. Results

Evaluate the sensory properties of selected 
antimicrobials that have potential for use in preventing 
growth of Listeria monocytogenes in sliced, cooked, 
uncured turkey breast and cured ham products.
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Endpoint temperatures (73.9°C, turkey; 71.1°C, ham). 

Chilled products- sliced, packaged (vacuum-packaged, turkey; nitrogen flush, ham).

Consumer taste preference panels (ASTM, 1988; Berry et al., 1983).

Turkey- Sensory conducted in the Meat Science Laboratory.

Ham- Conducted by the Department of Food Science Sensory Laboratory. 

Freshly prepared products:  Directly from manufacturer, evaluated within 4 weeks 
after manufacture. 

Both products- Consumer preference was compared (pair-wise comparison) for 
Control without antimicrobials, with 0.3% sorbate, and with 0.3% propionate. 

Ham treatments containing 0.1% benzoate and 1.6% lactate+0.1% diacetate were 
also evaluated. 

Consumer ballot- a structured 7-point hedonic scale (Amerine et al., 1965).

Sensory anchors- “dislike very much (1)” to “like very much (7).

Number of consumers (N=40, turkey; N=215, ham).

Food safety issues continue to challenge the meat processing industry. 
Studies have verified that the addition of lactate and diacetate 
combinations inhibit growth of L. monocytogenes in cured meat and 
poultry products. However, these organic acid salts are less effective in 
uncured products. High levels of lactate and diacetate which prevent 
listerial growth in uncured meat and poultry products may have a 
negative affect on sensory attributes. Therefore, alternate antimicrobial 
ingredients are needed to provide safe and acceptable options for 
manufacturing without adversely affecting product quality, especially in 
nitrite-free products.

4. Materials and Methods
Production of ready-to-eat turkey and ham and antimicrobial 
selection: 

Sixteen test formulations plus controls without antimicrobials (for 
each meat product type, commercially prepared) were previously 
evaluated for antimicrobial utility.

Eight of 16 blends selected for sensory evaluation (benzoate, 
diacetate, lactate, propionate, sorbate)

Ingredient statement for Control Turkey: Turkey breast, water, 2% or 
less of modified food starch, salt, dextrose, carrageenan, sodium 
phosphate, turkey flavor (maltodextrin, salt, flavor). 

Ingredient statement for Control Ham: Ham cured with water, salt, 
less than 2% dextrose, sodium phosphate, sodium erythorbate, 
sodium nitrite. 

Table 2. Consumer evaluation1 of smoked ham containing 
sodium lactate+sodium diacetate blend, sodium benzoate, 
potassium sorbate, or sodium propionate compared to controls.

Treatment comparison Preference 
Rating

Overall Preference

Control
Lactate-Diacetate 
(1.6+0.1%)

5.8a

5.5b

0.63
0.37

Control
Sodium Benzoate (0.1%)

6.0a

6.0a

0.49
0.51

Control
Potassium Sorbate (0.3%)

6.1a

5.9b

0.56
0.44

Control
Sodium Propionate (0.1%)

6.0a

6.0a

0.49
0.51

1Consumer response: Preference rating (1=dislike very much to 7= like very much; 4=neither like 
or dislike). For overall preference, consumers responses for preferred were entered as a 1 and 
not preferred as 0. abMeans within a comparison and sensory response with unlike superscript 
letters are different (P<0.05).

Table 3. Consumer evaluation of smoked ham containing sodium 
lactate+sodium diacetate blend, sodium benzoate, potassium 
sorbate, or sodium propionate.

Treatment comparison
Preference 

Rating
Overall 

Preference

Lactate-Diacetate (1.6+0.1%)
Sodium Benzoate (0.1%)

5.9a

6.2b

0.35
0.65

Lactate-Diacetate (1.6+0.1%)
Potassium Sorbate (0.3%)

5.9a

5.8a

0.56
0.44

Lactate-Diacetate (1.6+0.1%)
Sodium Propionate (0.1%)

5.9a

6.2b

0.39
0.61

5. Results- continued

abMeans within a comparison and sensory response with unlike superscript letters are different 
(P<0.05).

Table 1. Consumer evaluation of Deli-Style Turkey containing 
potassium sorbate or sodium propionate.

Treatment comparison
Preference 

Rating
Overall 

Preference

Control
Potassium Sorbate (0.3%)

5.6a

6.0a

0.39
0.59

Control
Sodium Propionate (0.3%)

6.1a

5.3b

0.69
0.31

Potassium Sorbate (0.3%)
Sodium Propionate (0.3%)

5.5a

5.5a

0.54
0.46

abMeans within a comparison and sensory response with unlike superscript letters are different 
(P<0.05). S.E.= 0.27 preference rating; 0.11 overall preference.

Average moisture (75.0%) and pH (6.42) values for turkey 
product typically greater than the ham (73.7% moisture and pH 
6.39).

Salt values typically lower turkey (1.71%) compared with ham 
(2.59%). 

For deli-style turkey (Table 1), consumers rated 0.3% sorbate 
treatment equivalent (P>0.05) to control without antimicrobials. 
Also no overall preference.

In contrast, consumers preferred (P<0.05) the control turkey 
over the turkey with sodium propionate (Table 1).  

Consumers did not detect a difference (P>0.05) in ham 
containing either benzoate or propionate compared to the control 
(Table 2). 

Ham containing either lactate-diacetate or sorbate were rated 
lower (P<0.05) than their corresponding control (Table 2).  

Benzoate and propionate were rated higher (P<0.05) than their 
corresponding lactate-diacetate samples in smoked ham (Table 
3).  

Ham containing sorbate was equivalent to ham with lactate-
diacetate (Table 3).
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