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Milk is one of the most precious natural materials for living organisms, 
including microorganisms. The growth of microorganisms in milk products 
can turn milk diaries from high-quality food to poison. Therefore, this work 
aimed to analyse the total microbial flora on the one hand and at the 
toxicological risk associated with food additives in these products on the 
second hand. This was a prospective descriptive cross-sectional study 
carried out in Yaoundé from January to July 2017. Milk diaries consisting of 
fermented, pasteurized, and sterilized milk were randomly collected from 
sellers at the markets in Yaounde according to the database provided by the 
Department of Commerce. Microbiological analysis was performed using the 
standard protocol at the medical analysis laboratory of Yaoundé Military 
Hospital. The toxicological analysis was performed by cross-checking the 
documented toxicity of the listed food additives. Based on the data, 
fermented milk was the most abundant (60%), followed by sterilized milk 
(skimmed milk 12.5%, whole milk 12.5%, and semi-skimmed milk 7.5%) 
and finally 7.5% pasteurized milk. The microorganisms were mostly found 
in fermented milk and were represented by staphylococci (22.5%), yeasts 
and moulds (17.5%), enterobacteria (10%) and listeria (17.5%). (E122 (2%) 
and E124 (2%)) were found in these dairy products. The pH of dairy 
products varied between 3 and 5, with an average of 4.3. This work has 
highlighted the presence of undesirable microorganisms in Diary products 
as well as Azorubine and Ponceau IV R that in combination may be harmful 
to the health of the consumer. 
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INTRODUCTION 
 
The food safety system in developed and developing 
countries is experiencing unprecedented difficulties due to 
rapid urbanization, the globalization of the food trade, 
changing consumption patterns and intensive food 
production techniques (Becila, 2009). From the twentieth 
century in the United States, a major concern due to 
benzene in cans arose, followed by the appearance of 
genetically modified organisms and the rise of obesity and 
diseases linked to diabetes Pichon (2014). In 2015, the 
European Union Commission report estimates that food 
health problems, particularity affected: the commission 
figures at 50% the overweight European, 20% in obesity 
situation and these figures go hand in hand witch a growing 
epidemic of diabetes. (Sabrina and Bouchar, 2020). In 

developed countries, the annual percentage of people 
suffering from infectious diseases transmitted through food 
reaches 30%, while the problem is likely to be more 
dramatic in developing countries (Sabrina and Bouchar, 
2020). In Africa, people with gastrointestinal symptoms 
(diarrhea, vomiting, abdominal cramps) rarely go to health 
facilities; therefore, the prevalence of food poisoning is 
underestimated (Pichon, 2014; Sabrina and Bouchar, 
2020). Foods of animal origin are major sources of disease; 
this is the case with milk, which is a product with high 
nutritional value, and its composition and physicochemical 
properties make it a highly favorable environment for 
microorganism propagation (Bureau and Huchet, 2015. 
This  makes  milk  foodstuff  have the  shortest life span. It is  
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used by industries to produce foods known as dairy 
products through processes named fermentation, which on 
the one hand ensures food safety by acidification and 
bacteriocin that prevents the growth of pathogenic bacteria 
and, on the other hand, improves the quality of the final 
dairy products by producing aromatic compounds. The 
development of the dairy sector requires deep 
consideration for the control of health risks to guarantee 
the quality of products and the health of the consumer for 
whom they are intended (European Commission, 2015). 
Milk and milk products from ruminant may contain 
pathogenic microorganisms such as Listeria monocytogenes, 
Escherichia coli, Salmonella spp., and dioxins (Sharma and 
Kumar, 2015). To improve life span and the level of sales, 
food manufacturers add food additives to dairy products. 
Some of them are qualified as toxic and are banned in some 
countries. 

However, few studies have been carried out on the 
toxicological assessment of the health risks of dairy 
products marketed in Cameroon. This paper aimed to 
analyse the health risks associated with the consumption of 
dairy products. 
 
 
MATERIALS AND METHODS 
 
Study type and place 
 
This was a descriptive cross-sectional study carried out 
over 6 months from January to June 2017 in the 07 Division 
of Mfoundi, jointly at the multidisciplinary laboratory of the 
Faculty of Medicine and Pharmaceutical Sciences of the 
University of Douala and the medical analysis laboratory of 
the Yaoundé Military Hospital. The study exclusively 
number of sample of industrially manufactured dairy 
products available in the markets during the study period. 
They were yogurts, skimmed, semi-skimmed, whole milk 
and pasteurized milk. 
 
Sampling and bacterial enumeration 
 
The sample collection strategy was stratified type 
probability, where the strata were made up of the largest 
markets of the 07 districts of Yaoundé and the elements of 
the strata were our different dairy products. The dairy 
products were stored at 4°C in a cooler and transferred to 
the laboratory for immediate analysis. 

The sample was diluted in decimal order in peptone 
water and plated in triplicate in Petri dishes containing 
agar medium. 
Each sample was inoculated on Sabouraud agar + 
chloramphenicol to isolate yeasts and moulds and on 
Colombia agar to isolate pneumococci, Enterobacteriaceae, 
streptococci and listeria. Then, after 24-48 hours of 
incubation at 37°C for Colombia agar and 72 hours of 
incubation at 30°C for Sabouraud agar, germ colonies were 
counted separately. (Bureau and Huchet, 2015). 

The pH of the different samples of the dairy products was  

 
 
 
 
measured at 37 oC using the test methods witch a reference 
value of 7. 0 for whole milk and 7. 4 for pasteurized milk. 
(Bureau and Huchet, 2015). 
 
Food additives analysis 
 
Food additives were recorded as listed on the labels, and 
those with a risk to the health of consumers according to 
the data in the literature were noted. 
 
Data analysis 
 
With data collected were recorded using Microsoft Excel for 
Windows, and chi-square and Student's tests were used at 
the 0.05 threshold using SPSS version 20 for Windows. 
 
 
RESULTS AND DISCUSSIONS 
 
A total of 40 dairy products were collected at different sites. 
Three types of dairy products were recorded: fermented 
(60.00%), sterilized (32.50%) and pasteurized (7.50%) 
milk. The sterilized milk was represented by three sub 
products named skimmed milk (12.50%), whole milk 
(12.50%), and semi-skimmed milk (7.50%). From Figure 1 
above, the fermented (60.00%) milked milk was the most 
abundant, followed by skimmed milk and whole milk 
(12.50% each). According to that same figure, pasteurized 
and semi-skimmed milk (7.50% each) were the least 
important in terms of number in our sample. 
 
Milk contains 
 
After analysis of the labels, the composition of the dairy 
products according to the information given on the labels 
was as follows: water, sugar, milk, thickener, flavour, 
modified starch, lactic acid bacteria and food additives. 
 
Food additives  
 
The most common food additive was E202 at 15%, followed 
by E207 at 6%; 55% of the labels did not bear the specific 
name of the food additive used (Table 1). 

E122 (azorubine, carnosine) and E124 (Ponceau 4R) are 
very toxic according to the red list of food additives of the 
Food Codex Alimentarius, and the chemistry and hygiene of 
food additives, 23-32, 2017. These two compounds are 
prohibited in Japan, Norway and the USA, and 01 is a food 
additive of doubtful toxicity E471 (mono- and diglycerides 
of fatty acids). (European Commission, 2015). 
 
Microbiological organisms found 
 
Figure 2 below shows the rate of microorganisms as a 
function of the types of dairy products. As expected, 
fermented milk has a high frequency of microorganisms, 
followed by pasteurized milk; other types of dairy products 
are sterile. 
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Figure 1: Dairy product distribution in Yaoundé markets 

 
 

Table 1. Frequency of occurrence of food additives 
 

Food-Additives E47
1 

E12
2 

E20
3 

E20
4 

E20
8 

E20
9 

E44
0 

E12
4 

E20
6 

E20
5 

E20
7 

E20
2 

U
M 

Total 

Fréquencies(%) 2 2 2 2 2 2 2 2 4 4 6 15 55 100 
UM : Unmarked.               

 
 

 
 

Figure 2:  Pathogenic microorganism frequencies 
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Table 2. physico-chemical parameters 
 

 Result Reference 
Density 1.3 1.02 
PH 6.9 7 
titrable acidity  0.16% 0.15 à 0.18% 

 
 
 
Microorganisms are found in different dairy products. Out 
of 40 dairy products collected, 17 presented at least one 
pathogenic germ (42.5%). The microorganisms 
encountered were Staphylococci (12.5%), yeasts and molds 
(17.5%), enter bacteria (10%) and listeria (17.5%). 

The number of microorganisms was significantly higher 
in the fermented milk. Staphylococci (p = 0.007) and 
yeasts/moulds (p = 0.002) were significantly more 
abundant in fermented milk; no significant difference was 
observed in the distribution of other germs according to the 
type of milk. Despite the high frequency of Listeria in 
fermented milk, the difference was not significant. 
 
The physico-chemical parameters 
 
The results of the physico-chemical parameters comply 
with the quality standards recommended by Cameroonian 
regulations, at fat content is  density 1.3; pH is 6.9 and the 
titrable acidity is 0.16 %(Table 2). 

As a result, it can be concluded that the studied milk is of 
good the physical-chemical. Intrinsic and extrinsic 
conditions also have an important impact on the quality of 
milk. 
 
 
DISCUSSION 
 
The pH of these products grossly varied between 3 and 5 
with an average of 4.3; this acidity would be attributable to 
the lactic fermentation made by the fermentation bacteria 
used. The same observation was previously reported by 
Betala in 2015 who observed an average pH value of 4.28 
on samples of curdled milk in Douala. These differences 
might be attributable to the gap between the collection and 
the analysis. It has been reported that the pH of dairy 
products dropped down beyond 10 days of storage to 
(Betala, 2015). 

The samples of dairy products involved in this work 
revealed the presence of staphylococci, enterobacteria, 
listeria and a few colonies of yeasts and fungi. 

Among the 40 samples analysed, 09 were contaminated 
by staphylococci (22.5%), with 06 out of 24 for fermented 
milk and 03 out of 03 for pasteurized milk. These results 
are slightly higher than those found by (AFNOR, 1980) in 
Senegal, who found 18.52%. These results are satisfactory 
compared to those of Njassap, who observed contamination 
of the samples of curdled milk by SPP at 37%. The presence 
of Staphylococci can be explained by the fact that the udder 
of the cow can carry these microorganisms and the staff can 
bring them during the various manipulations (Sabrina and 

Bouchar, 2020; AFNOR, 1980; Njassap, 2001). 
Seven samples (17.50%) were contaminated by yeasts 

and molds. These samples are noncompliant if we consider 
Senegalese and French standards, which require their 
absence. Similarly, Pissang in Togo found that 60% of 
yogurt samples were unsatisfactory because of the 
presence of yeasts (AFNOR, 1980). In 2015, Betala found 
that 23% of samples were contaminated with yeasts and 
moulds Sabrina and Bouchar (2020). Indeed, the fungal 
flora comes from poor hygienic conditions during handling. 
The ineffectiveness of heat treatment (pasteurization), as 
well as defects in the cold chain, are factors favourable to 
the development of these microorganisms. 

Of the 40 samples, 07 were contaminated by Listeria 
(17.5%). This frequency is contrary to that of Pak, who 
found no positive samples in yogurts, powdered milk, or 
pasteurized milk (Njassap, 2001).  

Brisebois et al. (1994) reported that 1 to 9% of raw milk 
samples are contaminated, but the concentration is most 
often less than 1/ml (Dademanao, 1994). Any 
contamination that may be detected may result either from 
technological failure (insufficient pasteurization) or from 
secondary contamination, which may be contaminated by 
the environment, by humans and by animals. 
Enterobacteria, synonymous with faecal contamination, 
were found in dairy products in a proportion of 10% and 
are considered hygiene test germs; these represent the 
general percentage of Enterobacteria in all dairy products. 
These results are in line with the report from (Ntuli et al 
2016). which reported 50% Enterobacteria in bulk milk. 
This percentage indicates the poor hygienic quality of dairy 
products (Sabrina and Bouchar, 2020; AFNOR, 1980). 

The study of the correlation between dairy products and 
germs revealed that the number of microorganisms was 
significantly higher in fermented milk. Staphylococci (p = 
0.007) and yeasts/moulds (p = 0.002) were significantly 
higher in fermented milk; no significant difference was 
observed in the distribution of other germs according to the 
type of milk. Despite the high frequency of listeria in 
fermented milk, however, the difference was not 
statistically significant. 
 
 
Conclusion 
 
This work revealed the presence of prohibited products in 
the dairy product involved in our study. The 
microbiological study reported the presence of several 
pathogenic germs in dairy products, namely, staphylococci, 
yeasts and moulds, listeria and enterobacteria, which led us  



 
 
 
 
to suggest that the food quality of dairy products sold in the 
markets of Yaoundé in Cameroon was poorly guaranteed. 
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