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Abstract 
 
The Lactoperoxidase System is an unspecific natural defense mechanism of the mammary gland in all 
mammalians including women. It is formed by the lactoperoxidase protein, thiocyanate ions and little 
concentrations of reactive oxygen. The exogenous activation in milk generates a bacteriostatic/bactericide 
action, which limits contaminant bacteria growth and consequently its deterioration. That is the reason why it 
has been extensively studied in the last 40 years, and has been approved by the Codex Alimentarius in 1991 as 
a preservation method of raw milk without refrigeration. Obtaining information about the possible 
microbiological and chemical risks in the application of the method, specially its effect on pathogen 
microorganisms, on milk and milk product components and their limitations in the international dairy market 
has been of great interest either for the Codex and for the Global Lactoperoxidase Group, created by FAO in 
1998. The study includes an analysis of the scientific literature on the topic, as well as the wide experience of 
Cuba and other Latinamerican and Caribbean countries. The guidelines established by the Codex Alimentarius 
(CAC/GL-30, 1999) were followed for this study. In the analysis of results, neither microbiological nor 
chemical risks, associated to the use of the method, were identified since the exacerbation of pathogen 
microorganisms is not evidenced, but there is a favorable bactericide effect. Alterations were not observed in 
the diverse experiments and practical experiences about the activation of the Lactoperoxidase System in the 
dairy components. In a general way, we found beneficial results in the efficacy of industrial processes and in 
the final quality of products. The Cuban experience has been considered very important since it has been using 
the method in a practical and stable way during the last 12 years in more than 800 liters of milk, without 
having any unfavorable criterion by the official organizations of public health, agriculture, industry, science 
and the National Committee of Codex. The evaluation carried out by the group GLP-FAO coincides with the 
conclusions of this study. We also emphasize the importance of maintaining good hygiene practices in milking 
and in milk manipulation either in refrigerated or preserved milk by the activation of the LPs. 
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Introduction 
 
The Lactoperoxidase System is found in its natural way in milk of all mammalians as part of intrinsic 
mechanisms for the preservation and protection of rearings as well as in other biological fluids such as blood, 
saliva, gastric juice, lymph and urine. It is composed by three basic elements: the lactoperoxidase enzyme, a 
protein synthesized in the mammary gland and thiocyanate ions originated by the hepatic metabolism and by 
reactive oxygen molecules derived from leukocyte and other cell activity. Oxiacids are compounds derived 
from the transference of reactive oxygen to thiocyanate ions (8,79), which are joint in a specific way with SH 
groups present in bacterial proteins, causing bacteriostatic/bactericide effects depending on the kind of 
contaminants in milk (28). Effects of the LPs on sporulated microorganisms, viruses, mycoplasmas, yeasts, 
fungi, and parasites have also been demonstrated (20, 64,73,91,102,115; 117). 
In natural stage, the limiting factors of the Lactoperoxidase System activation are thiocyanate ions and the 
reactive oxygen. Though they are invariably found in milk, their components depend on many factors like 
feeding, physiological conditions, management, among others (72, 88).  
The use of the lactoperoxidase method in the preservation of raw milk was approved by the Codex 
Alimentarius in 1991 (4,24), and it is based on the exogenous activation of the natural system, using little 
equimolar concentrations of thiocyanate and hydrogen peroxide for achieving an optimal threshold for the 
enzyme activity in the order 0.20-0.25 mMoles/L. There are experimental and practical evidences, which 
demonstrate that the use of this method is innocuous. That is why, the Experts Committee for Food Additives 
(JECFA) has declared it as acceptable from the toxicological point of view (65). However, more information 
and evaluation about the microbiological damages associated to pathogen bacteria in milk and by-products and 
chemical alterations associated to the system components is needed (5,26). 
The study was carried out under the principles and guidelines for the application and evaluation of 
microbiological risks of the Codex Alimentarius (25) from the integration and evaluation of three basic 
information sources: international literature related to the topic, carried out researches and the practical 
experience of Cuba in using the method for more than 10 years, as well as the evaluations carried out by the 
Global Lactoperoxidase Group (GLP) from FAO since its creation in 1998.  
 

Identification of Microbiological Risks 
 

The following microorganisms: Escherichia coli, Salmonella sp., Staphylococcus aureus, Listeria 
monocytogenes, Aeromonas hydrophila, Yersinia enterocolitica, Plesiomonas shigelloides and Clostridium sp. 
have been recognized as the main pathogens transmitted by milk and by-products (21,37,58,69; 69). They have 
been identified in different links of the production chain, but with higher frequency at raw milk level. 
The principle of use of the LPs is guided towards the bacteria causing acidification and other alterations in the 
physico-chemical characteristics of milk and not specifically as a way of reducing pathogen microorganisms; 
due to its antimicrobial nature, it does not exclude activity against them. Guidelines clearly establish the need 
of maintaining Good Hygiene Practices and also the processing of raw material, so that the LPs does not 
guarantee by itself milk and by-products inocuity.  
The bactericide effect on these pathogen microorganisms:  Salmonella sp. (32,81), Escherichia coli (16,32,59), 
Staphylococcus aureus (16), Listeria monocytogenes (34,42,44,67,81,82) and Yersinia enterocolitica (39) has been 
demonstrated.  Diverse studies have demonstrated the bactericide/bacteriostatic effect of the LPs activation on the 
main pathogen microorganisms (Table 1). Due to the existent experimental and practical experiences, other 
microbiological damages for the use of milk treated with the LPs are not identified (only those recognized for the 
main classical systems for milk preservation and treatment). An example is that refrigeration inhibits the growth 
of the main groups of microorganisms. But at low temperatures, psycrotrophic microorganisms producer of 
undesirable thermo-resistant enzymes (lipases and proteases) are developed. On the other hand, pasteurization 
presents efficiency between 98-99% and there is a residue of thermo-resistant microorganisms and/or toxins in 
milk (105).   
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Table 1. Antimicrobial effect of the LPs application. Results from the international research.  
 
Agent or microbial 
group 

Effect of the System and evaluation conditions References 

Salmonella sp. 
Salmonella 
typhimurium 
Salmonella typhi 
 

Bactericide effect in liquid or frozen culture medium, raw milk, children 
milk formula and at pH 5 in synthetic medium. Neutralizer of stomach 
infections and prevention of enteric infections in newborns. Bacteriostatic 
effect by an incubation period of 16-18 hours with an inoculum of 106 
ufc/m and in Chihuahua cheese, reduction 3 log ufc/mL during 5 days.  

32,43,81,99 
 
 

Escherichia coli Bactericide effect at 6 hours in buffer medium, raw milk at 4ºC and in a 
synthetic medium with activity higher than pH 5. The colonization of the 
gut decreases by E. Coli. Bacteriostatic effect at 30ºC and 37ºC in culture 
medium, at   37ºC for children formula and in raw milk after 6 hours at 
30ºC.  

16,30,31,32 
39,59,68,99 
100 

Staphylococcus 
aureus 

Bactericide effect at 4 hours and bacteriostatic at 6 hours at 30ºC in raw 
milk. Reduces 4 log ufc/mL at 12ºC during 8 hours in milk. Increments 
elimination by thermal treatment.  

16,32,42,66 
68,81 

Listeria 
monocytogenes 

Bactericide effect in raw milk at 40C, 8ºC and 35ºC and at 37ºC during 56 
hours. It did not grow from 7 hours to 14 hours at 10ºC. Bacteriostatic 
effect in milk reducing 3 log ufc/mL at 24 hours at 30ºC. At refrigeration 
temperatures, the bacteriostatic effect was higher. Elimination is 
incremented by thermal treatment.  

10,17,18,34 
42,44,66,81 
102,119,120 
 

Yersinia 
enterocoíitica 

Bactericide in culture medium and in raw milk at 4ºC and 30ºC 38 

Pseudomonas 
flourescens 

Prevents growth for 5 days at 4ºC or 3 days at 8ºC in milk 120 

Viable aerobic 
mesophylic bacteria 

Mainly bacteriostatic but reducing 2 log ufc/mL in raw milk. Reduced 3 log 
ufc/mL at 8 hours after being activated. 

1, 42 
 

Total coliforms Bactericide in milk at 10 hours 33 
Psycrotrophic 
bacteria  

Bactericide in milk at 10 hours 32,33 

Fungi and yeasts Antimicrobial at 30 and 35ºC, when LPs concentration is 30:30 and 30:45 
ppm 

106,107 

 
Identification of Chemical Risks 

 
The chemical damages of the LPs activation can be associated to the direct action of the system components or 
the intermediate compounds of the lactoperoxidase enzymatic reaction on the physico-chemical properties of 
milk and/or its products.  
Lactoperoxidase is one of the main properties of milk (15,70). It is found in media concentrations of 30 mg/L, 
superior to the biological necessities required for an optimal enzymatic reaction  (40,109). That is why it is not 
identified as a chemical damage.  
Thiocyanate is an ion widely distributed in all mammalian biological fluids as a result of the hepatic 
metabolism of sulfurized glucosides and aminoacids. So, a great variability is reported in milk, depending on 
diet, physiological and racial factors. The wider results have been carried out in Cuba under tropical conditions 
(84-97), finding variations in individual cows from 0.05 to 0.6 mMoles/L. Variation reduces between 0.1-0.14 
mMoles/L in milk mixtures of different cows (Table 2).  Concentrations considered as abnormal when 
controlling the activation of the system can be observed in this table. 
Other authors report lower thiocyanate medium concentrations, but very variable individually (0.01-0.18 
mMoles/L), changing with species, diet, year season, among other factors (1,11,71,96). This aspect is 
important from the toxicological point of view since the exogenous activation to a milk mixture, adding either 
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the thiocyanate added or the natural content in the pool, would be three times lower than the maximal natural 
values reported for individual animals under determined physiological conditions. 
 

Table 2. Variation in thiocyanate ion concentrations in individual cows and milk mixtures 
 

Source Minimal Maximal 
Individual cows 2.32 (0.04) 34.8 (0.6) 

Mixtures without being activated 6.24 (0.107) 8.35 (0.144) 
More common value 8.15 (0.141) 

Final lactation 8.70 (0.15) 
Colostrum 17.40 (0.30) 

Mastitis 20.30 (0.35) 
Optimal concentration 14.5 (0.25) 

Overdose suspicion 17.4 - 23 (0.30 - 0.40) 
Overdosage +25 (+0.40) 

First value expressed in mg/kg and second value in mMoles/L   
 

From the chemical damage point of view, thiocyanate ion (used as part of the activation of the Lactoperoxidase 
System and within the levels established by guidelines) does not have any consideration meaning given by a 
part that does not react with milk components and it is a natural compound. On the other hand, its final 
concentrations do not surpass the extreme physiological levels reported for mammalian milk, being lower than 
the concentrations existent in saliva and gastric juice of human being (116). 
Chemical damages derived from the possible transformation of thiocyanate ions in cyanide lack of technical 
support (72,75), because they are very stable and decomposed themselves only at very high temperatures (more 
than 5000C), even above sterilization processes and under alkaline conditions. This kind of analysis should be 
applied to the milk of any species without taking into account if it was activated or not.  
Different from oxygenated water (H2O2 – Hydrogen peroxide), using milk preservant in concentrations higher 
than 500 ppm (already excluded), the activation of the LPs is carried out with minimal concentrations in the 
order 10 ppm, because its purpose is being an enzyme substrate and not for causing reactions of direct 
oxygenation with bacteria and dairy components, like happens with the Hydrogen peroxide (62,92).  
It has been demonstrated that the addition of H2O2 till 50 ppm, five times superior to that indicated for 
activating the LPs, does not affect either the dairy components or nutritional value (70,109). Besides, it is 
important to take into consideration that the reactive oxygen, added as a substrate for activating the LPs, is 
quickly consumed in such reaction during more or less five minutes of aggregate (92). This is favored by the 
action of the catalase enzyme present in milk.  
In relation to the effect of oxiacids formed from the reaction, it should be taken into account that dairy proteins 
have few SH reactive groups, the same as mammalian tissue cells. That is why it is considered that the reaction 
of this kind of compound has a high specificity against bacteria (57,79).  
 

Studies about the adverse effects of the use of the LPs in milk and by-products 
 
Evaluation studies about the titrable acidity, dairy composition and quality of dairy products were developed in 
Cuba for 20 years by Ponce (83,86,89,92) and Ponce et al (84,85,87,88,90,93,94,95), including more than 100 
assays of different nature. It was evidenced that such activation keeps milk initial acidity, within the limits 
acceptable by the international standards (27) in a time oscillating between 8 hours to 36 hours, depending on 
storage temperature and milk initial quality (Table 3). These results include practical observations of continues 
use, either in Cuba or in other countries of the region, showing that when there is a good quality of milk, the 
beneficial effects are wider in times than those initially established in the guidelines of the Codex Alimentarius.  
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Table 3. Relation between raw milk temperature and LPs preservation capacity  
 

Temperature in 0c Preservation time in hours 
36 - 32 8 -24 
32 - 23 8 -36 
22 - 16 16 -44 
15 - 10 16 -48 
8 - 4 48 -120 

 
A clear antimicrobial effect about the main groups of microorganisms (viable mesophylic, coliform, 
psycrotrophic and thermo-resistant) was demonstrated (92,95) in agreement with the multiple existent 
experimental evidences (Fig. 1 and 2). When activation was carried out in hot milk of excellent initial quality, 
the method could maintain such quality for at least 8 hours (Fig. 3). The study about a specific E. coli pathogen 
strain indicated a reduction in at least 2 logs, with a greater effect in time. This demonstrates that there is not an 
exacerbation effect in the growth of this microorganism (Table 2). 
Studies about the dairy components demonstrated that the initial concentrations of protein, lactose or fat were 
not affected by the activation of the LPs. An effect of proteolysis, lipolysis and lactose fermentation was not 
evidenced; being different from the milk in which the LPs was not activated (Fig. 4).  
The results obtained in pasteurized milk of very bad initial quality (but activated before the thermal process) 
indicate that the total counting of viable mesophylic bacteria is substantially reduced, and coliform and thermo-
resistant bacteria are totally eliminated (Table 5). This phenomenon could be explained by the highest 
sensitivity to the heat produced by the effect of the system on the cellular wall of such group of 
microorganisms (66,92). 
Studies carried out in cheeses from cow, buffalo, goat and camel (87, 72,98) do not evidence significant 
differences in the quality of products coming from activated milk in relation with that not activated. This was 
also observed in three repeated assays in Gouda cheese with activated milk (Table 6).  
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Fig.1. Effect of the LPs activation on contaminant microorganisms in raw milk  
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Fig. 2. Effect of the LPs activation on the growth of bacteria in refrigerated milk 
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Fig. 3. Effect of the LPs activation on hot raw milk of excellent initial quality  

      
 
 
 

 Table 4. Reduction of E. Coli inoculated in raw milk by the activation of the LPs 
 

 

 

Incubation time in hours Initial charge, UFC/mL Medium reduction for the 
3 charges 

0 104,106,108 2 log 
4 104,106,108 4 log 
8 104,106,108 4 log 

12 104,106,108 6 log 
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Fig. 4. Effect of the LPs activation on dairy components after 8 hours of activation at room temperature  

 
 
 

Table 5. Effect of the LPs activation on the efficiency of the pasteurization process 
 

Treatment Viable mesophylls 
ufc/ml 

Total coliforms 
ufc/ml 

Thermo-resistant 
ufc/ml 

Raw milk 9 x 106 5 x 105 2.8 x 104

Raw milk LPs 2.5 x 105 1.6 x 104 1.6 x 103

Pasteurized 6 x 104 2 x 103 3.2 x 102

Pasteurized LPs 3 x 103 Negative Negative 
 

 
 

Table 6. Quality indicators and sensorial evaluation in Gouda cheeses  
 
Indicator No LPs Treated Indicator No LPs Activated 
Fat % (raw milk) 3,53 3,50 Splits No No 
Protein % (raw milk) 2,90 2,90 Taste (soft-medium) 100 95 
Acidity % lactic 0,17 0,17 Smell (soft-medium) 100 93 
pH (at cut) 6,39 6,38 Rancidness % 93 0 
pH curdled (pre-pressed) 6,29 6,35 Ojos (regular) 41 47 
pH final pressed 5,87 5,92 Bark (hard-semi hard) 41 28 
% of compressing 100 100 Dry bark 50 33 

 
Reports in the international literature in relation with the effects on milk chemical composition and by-products 
quality are plentiful. But the existent evidences do not offer elements supporting any alteration about the 
nutritional quality, chemical composition, organoleptic characteristics or other quality attributes. There are 
reports, which confirm a beneficial effect on those characteristics as it is shown in Table 7.    
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Table 7. Evaluation of the LPs activation on milk and by-products composition  
 

Product Conditions/effects Results References 
Raw milk 
 
 
 
 
 

Activation in time on fat, protein 
and lactose concentrations. Effect 
on lesser components.  

Fat, protein and lactose stable 
concentrations for a time. Proteolysis 
and lipolysis inhibition is evidenced. 
There are not significant changes in 
fatty acids. Vitamin concentrations are 
maintained.  

2,45,46,70 
85,109,111 
 
 
 

Pasteurized 
milk 

Activation before 
pasteurizing/stability/quality.  

Increment in useful life. No changes 
either in the physico-chemical or 
organoleptic characteristics.  

67,92,108 
 
 

Milk UHT Activation before 
sterilization/gelification/precipitati
ons  

Lengthening in the time of useful life. 
Fewer occurrences of alterations in 
time. 

29,52,112 
 

Cheeses Activation- 
termization/industrial 
properties/product quality. 

Improvement of non-activated milk 
quality either in fresh or mature 
cheeses.  

47,77,86,94, 
98 
 

Creams  Activation of milk/posterior 
lipolysis 

Diminution of lipolysis 
Lengthening of shelf life 

13,114 
 

Fermented 
product 

Activation-  
termization /quality indicators 

Improvement of the quality 
parameters. 
Acidity development is inhibited. 
Useful life of yogurt is prolonged 
without altering its biological 
characteristics.  

3,60,72,74 
97,118,106 
107,118 
 

Sweet, milk, 
blancmange 

Activation/product quality Improvement of properties. 13 

 
Though there is confusion in relation with the possible inhibitory effect of the LPs in the manufacture of 
fermented products, it is convenient to point out that the thermal treatment of milk (generally between 80-850C 
during at least 20 minutes) is a condition for their industrial productions. It is a process in which the LPs is 
uncoupled and the biological lactoperoxidase activity disappears (9).    
In relation with the dairy products of great importance in the international market, obtained from milk in which 
the LPs has been previously used such as: cheese, powder milk, dry whey, caseins and butter oil, there is no 
any technical reason supporting any damage. Thermal treatments for obtaining dehydrated or dry products also 
uncouple the LPs and affect the enzyme biological activity. In these cases, there is not a medium to propitiate 
the formation of the reactive oxygen or peroxides.   
  

Evaluation of Exposition 
 

Till 1991, the main results have been offered by researchers from Sweden, England and other countries belonging 
to the International Dairy Federation (14,15,61,66,100,101). In 1990, the United States stated that due to the 
hydrogen peroxide and thiocyanate are milk natural compounds, there are no risks recognized by the activation of 
the system. On the contrary, due to the bactericide and bacteriostatic effect, they give a high security of the 
inocuity of milk (23). It was recognized that the method is bacteriostatic against streptococcus, lactobacillus and 
yersinia; bactericide against gram negatives such as: pseudomonas and salmonella. In 2002, the Commission of 
Standards from Australia and New Zealand (41) concluded that the system is secure and does not constitute any 
risk from the toxicological point of view, either in milk or in meat. France has developed researches on 18 
pathogen microorganisms for the preservation of milk, meat and fish, showing bactericide/bacteriostatic effects 
(12). The conclusions obtained by the Global Lactoperoxidase Program (GLP-FAO), from two studies guided to  
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this goal, indicate that there are no risks in its use and there are no technical elements supporting its limitation in 
the trade of dairy products (53). This group of international experts has been supported by the help from Sweden, 
Ireland, France, Hungary and the Czech Republic (36), countries that have contributed with great results in the 
evaluation of the method. It is important to notice that one of the first initiatives of the Project IDASS from ONU-
PNUD-OIT for the cooperation between southern countries is the incorporation of the method as a way for 
stimulating and impelling dairy in such countries (78).  
Cuba has used the activation of the LPs since 1992 till now in the 30% of the total volume of milk collected by 
industry, which comprises 800 million liters of milk. This practical experience has conducted to the evaluation 
of the possible damages derived from the use of the system. Evaluations on the topic, carried out by different 
productive and regulatory organizations of the country are reported by Ponce et al (95) and appear in Table 8. 
Such evaluations comprise either microbiological or chemical possible damages, but there are not declarations 
identifying any of them.    
 
 
 
Table 8. Evaluation about the activation of the LPs  from Cuba.  
  
Institution, year Document Conclusion 
Academy of Sciences, 1991. 
Presidency 

Joint Verdict on the 
Preservation of Raw Milk by 
the Activation of the LP 
System.  

Approval of the use of the LP System by the 
present sanitary and control regulations.  

Regional Workshop FAO-
CENSA, 1995. 
Committee of the Workshop 

Recommendations to 
governments and organizations 
of the region.  

Adopting the correspondent measures which 
facilitate the use of the method.  

Agricultural Ministry, 2000. 
Vice-minister MINAG 

Evaluative report about the use 
of the LPs activation as part of 
the National Program for Milk 
Quality and Improvement.  

It is being used in farms since 1991, covering 
the 30% of the national production of milk. 
Excellent criteria of producers. Damages by 
its use are not reported.  

Provincial Center of 
Hygiene and Epidemiology, 
Havana Province, 2000. 

Report about the possible 
toxicological damages of the 
LPs in Havana Province.  

Not any toxicological damages or health 
affectations associated to the method are 
reported.  

Food Industry Ministry, 
2001. 
Vice-minister MINAL 

Guarantee of the Vice-ministry 
about the use of the method in 
dairy industry.  

There is a strict control of its use. There are 
not any harmful effects on processes and by-
products. No reports of damages to 
consumers.  

National Institute of Food 
Hygiene and Nutrition, 
2001. 

Declaration about the use of 
the LPs activation.  

Neither intoxications nor damages to health 
have been reported during 9 years.  

Central Scientific Council 
from CENSA, Higher 
Education Ministry, 2001. 

Study about the security of the 
use of the LPs activation for 
Public Health.  

No evidences of toxic damages for consumers 
of milk and by-products during 10 years of 
using the method.  

 
 
The results of various researches, observations and field experiences, obtained in some Latinamerican and 
Caribbean countries (including those carried out by GLP sponsorships) are summarized in Table 9. Diversity 
of countries, conditions and products, included in the studies, are highlighted.  
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Table 9. Different reports of the activation of the LP System in Latinamerican and Caribbean countries.  
Country, year, origin Type of evaluation Results 
Bolivia (93) Field evaluation with 

producers and industry.  
Maintaining quality between 8-16 hours in raw milk at 24-
34°C temperature. 

Colombia (7,87) 
 

Thesis of grade and some 
assays for evaluating 
dairy products and others.

Maintaining initial quality since 8-72 hours depending on 
temperature and initial quality. 
Improving UHT milk quality packed in sachet, fresh 
cheeses and yogurt. Important measure of management and 
hygiene. 

Costa Rica (19) 
 

Thesis of grade:  
Agricultural Engineer. 

Obtained 18 hours of preservation in hot milk at more than 
30°C. Did not affect cheeses and yogurt. 

 Dominican Republic  
(Author data) 

Evaluation in cheese 
farms and industry. 

Maintaining the minimal initial quality of 8 hours at 
temperatures higher than 32°C. Improving quality of fresh 
cheeses.  

Ecuador (104) 
 
 

Thesis of grade of VM 
Controlled experiments. 

Positive effect till 9 hours with hot milk.  
Reduction in the counting of coliforms.   
Did not affect consumption of milk and fresh cheeses.  

Honduras (121) Thesis of grade: 
Agricultural Engineer. 

Beneficial effect for more than 8 hours in the transport of
hot milk. Did not affect quality in cheeses.  

Mexico (43,92,103, 
114) 

Evaluation of the 
regulatory regulations 
and others.  

Reduction of mesophylic and coliform bacteria. Chemical 
composition and content of reducer substances are not 
affected. Inhibitors were not detected. Pay attention to Good 
Hygiene Practices in milking.  

Nicaragua  
(Author data) 

Theoretical-practical 
course with producers.  

Activation effectiveness in the times established by 
guidelines in shown.  

Peru (3,13) Evaluation in farms and 
factories.  

Effect between 12-30 hours in hot milk and 120 hours in 
refrigerated milk. Improvement in quality and shelf life of 
dairy products.  

Venezuela. (63,94) 
 

Evaluation of the 
regulatory organization 
and CIEPE-Yaracuy. 

Beneficial effect in farms and collecting centers. Reduction 
of mesophylic and coliforms. Improvement of refrigerated 
milk and mature cheeses.  

Colombia, Mexico 
and Venezuela. 
(50) 

Evaluation in farms and 
factories. Practical 
training.  

Effects between 8-30 hours depending on initial quality and 
temperature. Maintenance of refrigerated milk till 72 hours. 
Quality improvement in UHT milk, cheeses and yogurt. 
Need of maintaining hygiene measures in milking.  

 
The concern of some people about the possibility that the use of the LPs activation makes some producers to 
abandon or weaken Good Hygiene Practices could happen. But the analysis is also valid for those using 
refrigeration in farms and for those processing directly milk in an artisan way or using thermal treatment 
though not activating the LPs. The practical experience accumulated indicates that the use of the system does 
not exclude improvement in quality, every time there is a direct relationship in the lengthening of the beneficial 
effect in milk of better quality. Another interesting aspect is that the activation of the LPs does not neutralize 
the acidity developed, does not disguise either adulteration by watery or the presence of antibiotics or other 
kinds of adulterations (76).  
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Risk Characterization 
 

The experience accumulated on the topic is wide and comprises all continents, conditions and countries. Many 
of the basic studies and practical applications of the LPs come from the United States, England, France, 
Sweden, Australia, Spain, Canada and other countries belonging to the European Union. There are also study 
reports in China, Russia, Estonia, India and Arabian, Asiatic and African countries. They have included cow, 
buffalo, goat, sheep and camel milk, and also meat, fish and juice preservation (48,61,72,92,94,95,109). The 
analysis of the results joint to the own natural condition of the LPs and the regulations established for its use 
confirm it does not constitute a toxicological damage (41,56,107).  
In the identification of the microbiological damage developed, we could appreciate that the activation of the 
LPs has a bactericide/bacteriostatic effect on the main pathogens contaminating milk. That is why; it is a 
preservation method that besides maintaining stable initial quality of this product, it could also favor the 
control of pathogen microorganisms. However, we should always insist on the application of Good Hygiene 
Practices, since any preservation method is able to substitute such actions. The application of the Code of 
Hygiene Practices for Milk and Dairy Products (6) should contribute to increase quality, security and inocuity 
of dairy products in all the chain.  
In the analysis of the reported experience about the use of the LPs activation, evidences affecting health by the 
presence of pathogens were not found. Studies carried out in Cuban populations consuming milk treated with 
the LPs for more than ten years do not report any complain either in industry or in consumers of fluid milk or 
products originated from activated milk. The study conclusions reached by the Global Lactoperoxidase Group 
(GLP, 2004) also confirm such elements. A wide evaluative study, published by the Regulatory Organization 
of Food Standard in Australia and New Zealand (41) in milk and meat, neither brings evidences about any kind 
of risk in using the activation of the LP System.  
Knowledge of the biological and practical bases of the LPs activation already discussed indicates that 
microbiological and chemical damages do not have proved technical evidence; that is why they are very 
difficult to be characterized from the qualitative and quantitative point of view.  

 
Conclusions 

 
The exposition evaluation analysis does not offer strong elements about any kind of risk, except about some 
considerations about the possible inhibitory effect in the making of fermented products occurring frequently in 
products from milk without being activated, therefore without establishing clearly any relationship 
dose/reaction. An adequate activation of the system; for example, when adding high concentration (10 times 
higher than H2O2) could produce any oxidative lipolysis effect on fats or when fermented products are 
produced and milk is not previously thermally treated. Both concentrations are due to mistakes in application 
and not to limitations of the LPs. 
The integration of Cuban results and the international experience indicate there are not any microbiological or 
chemical risks when using the activation of the Lactoperoxidase System in raw milk.   
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