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Introduction 

Since food safety has become an increasingly important international concern, the application of antimicrobial peptides from LAB, that target food pathogens without toxic or other 
adverse effects, has received great attention.[1,2] The possibility of including live bacteriocin-producing LAB in foods has been a promising area: “protective culture concept”. 
Bioprotective cultures may act as starter cultures in the food fermentation process, such as dry sausage manufacturing process, or they may protect foods without any detrimental 
organoleptic changes.[3] The addition of LAB cultures to food products requires previous encapsulation by methods, such spray drying, to guarantee their easy storage, handling 
and longer shelf life.[4] 
The objective of this study was to test different conditions of growth and drying of a Lactobacillus strain in order to obtain a concentrated bioprotective culture to be used in the 
production of fermented meat products. 

Methodology 

Lactobaccilus strain  
grown in 

Reconstituted Skimmed Milk 
11% (w/v) 

Man, Rogosa & Sharpe broth 

After growing Lactobacillus strain until the time the AU/mL was maximal 

 
Growth curve during 36h to evaluate the survival of the Lactobacillus  strain (log 
N/N0); pH value of the culture and the antimicrobial activity  (AU/mL) against  4   

L. monocytogenes and 2 L. innocua strains in both MRS broth and RSM 
 

18-21h 15-30h 

 
Cells washed and ressuspended in RSM (11% v/v) as drying agent 

 

Spray drying 

Constant parameters: 
-Outlet air temperature (80 ºC) 
-Feed temperature (40 ºC)  
-Drying air flow rate (25 ml/min) 
 

Variable parameters: 
-Inlet air temperature  
(140 and 150 ºC) 
-Atomizer pressure  
(1 and 1.5 bar) 

 
 
 
Powder analysis: 
-aw and yield (%) 
 
  

 

Niro atomizer 

 
 
 
 
 
Rehydrated powder analysis: 
-Survival of the Lactobacillus  
strain (log N/N0) 
-Antimicrobial activity  (AU/mL) 
against 6 Listeria spp. 
 
 
 
  

 

Results 
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Figure 1. Growth curve in MRS broth of Lactobacillus strain expressed in Log N/N0 (red), pH value (green) and 
bacteriocinogenic activity (AU/mL) against Listeria monocytogenes CLIP 80459 (blue bar) along 36 h. 
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Figure 2. Growth curve in RSM of Lactobacillus strain expressed in Log N/N0 (red), pH value (green) and 
bacteriocinogenic activity (AU/mL) against Listeria monocytogenes CLIP 80459 (blue bar) along 36 h. 

*Results for L. monocytogenes CLIP  80459; SD – spray drying. 

Table 1. Data obtained after analysis of spray dried powders (aw and yield) and of rehydrated powders (survival of 
Lactobacillus strain (log N/N0) and bacteriocinogenic activity (AU/mL) against Listeria monocytogenes CLIP 80459) 

Inlet temperature (ºC) Pressure (bar) aw Yield (%) Before SD After SD Before SD After SD

3 0.271±0.092 26.0 9.1±0.1 9.9±0.1 9600±4525 1200±566

3.5 0.148±0.030 43.5 9.2±0.1 10.0±0.2 3200±0 800±0

3 0.312±0.076 20.5 9.4±0.3 10.0±0.1 12800±0 12800±0

3.5 0.251±0.015 12.5 9.4±0.4 10.0±0.2 12800±0 12800±0

3 0.328±0.075 19.0 8.0±0.1 9.1±0.1 800±0 500±424

3.5 0.309±0.017 13.5 8.1±0.1 8.9±0.3 1600±0 200±0

3 0.315±0.044 11.0 7.4±0.0 7.7±0.1 1200±566 1200±566

3.5 0.244±0.025 20.5 7.5±0.3 6.7±0.4 600±283 800±0

140 ºC

150 ºC

MRS broth

Skim milk

log CFU/mL Bacteriocinogenic activity (AU/mL)*Spray drying conditionsGrowth 

conditions

140 ºC

150 ºC

Conclusions 

- Maximum antilisterial activity occurred after 18-21h (3200-6400 AU/ml) of growth in MRS and after 15-30h (800 and 3200 AU/ml) in RSM.  
- The antimicrobial activity varied slightly between the different target microorganisms, being higher against L. monocytogenes isolates.  
- Although no significant differences (p<0.05) were observed in the survival of the culture during spray drying, the antilisterial activity decreased for all the conditions investigated; 
highest decrease for those cells grown in RSM.  
- When the same dried cells were ressuspended in MRS medium and incubated overnight, they were able to recover and maintain and/or increase their antilisterial activity. 
 
These preliminary results are promising to obtain a concentrated culture to be use as Direct VAT inoculation, which could be used in food industry. 
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