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Abstract— Due to the importance of infant feeding, which depends essentially of milk, which is the first in food chain and the purposes of 
ensuring the health and safety by getting the best product with the standard specifications to contribute to the growth of the natural pro-
gression of this study was to examine the microbiological quality of infant milk powder. A total of five types of milk powder traded in local 
markets and pharmacies in Baghdad, which are used as substitutes for breast milk during the first day of opening the box powders such 
as  Total Coliform count (TC),Total Salmonella count ( TS), Total plate Count (TPC) and Yeasts $ Molds Count (YMC). Results were ob-
tained respectively; Total plate count (<0.05 0.1x10³ cfu/g) were significantly higher than Total Coliform count (<0.05 ±1.0x10²cfu/g) and 
Total Salmonella count (<0.05 ±1.0x1.0cfu/g) and Yeasts and Molds (<0.05±1.0x1.0 cfu/g.  All samples of infant formula of milk powders 
having non-significant difference. The obtained averaged results compared to Iraqi Quality Standards (IQS) values(<0.05±1.0 x10² cfu/g).    
Microorganisms in the infant formula cannot grow due to low humidity. Consisted studied milk samples to maintain health standards dur-
ing production, so the present study was designed to assess the microbiological quality of the milk powders. This result indicated that all 
milk powder companies understudied are following the legal and quality standard although Total Count were within the range of IQS ( 
Iraqi Quality Standards) and USA Environmental Protection Agency USEPA and as indicates the hygienic condition of Infant formula milk 
powders without risk level for human health.  
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1 INTRODUCTION                                                                     
ilk powder is generally considered a good microbiologi-
cal quality production; however, several factors may 

contribute to changes in the physical and chemical properties 
that reduce the shelf life and commercial value [1]. Various 
researchers agree that the health conditions under which raw 
milk production is the main factor affecting the quality of 
powder [2, 3, 4,5]. The degree of storage and transport tem-
peratures may also affect milk powder properties, especially 
solubility and pH indicator [6].. Milk is a food complement, 
high nutritional value makes it an ideal way for rapid multi-
plication of bacteria, especially of unhealthy production and 
storage temperatures [7,8] milk powder quality to be free of 
disease-causing bacteria and toxic substances harmful, Micro-
biological analyzes critical to assess the safety, quality, con-
formation with the standards and specifications, and regulato-
ry compliance [7]. 

Critical microbiological analyzes to assess the safety and quali-
ty conformation with the standards of milk powder in unsani-
tary conditions must not contain more than 5.0 × 100² bacteria 
per milliliter [9]. Total bacterial count reflects the hygiene 

practices used in the production, processing and dealing with 
milk as an indicator health standards during the production, 
processing. Pathogenic bacteria in infant formula, such as 
Staphylococcus aureus, Escherichia coli, Streptococcusaecalis, 
Streptococcus pyogenes, Pseudomonas, Proteus and Salmonel-
la is considered unacceptable. The presence of Molds and 
Yeast would indicate unsatisfactory hygiene conditions [10,11] 
Even though food intolerance (abdominal bloating, vomiting, 
diarrhea, or gastric retention) is frequent in the feeding pro-
cess of infants[11]. Has found scarcely salmonella in infant 
formula powder [11,12,13,14,15,16,17,18]. Salmonella cause a 
range of diseases in humans. Coliform and E. coli and Total 
count  is used as an indicator of reliable pollution refers to the 
possibility of the introduction of pathogenic micro-organisms 
to disease in milk [7,8] E. coli Top 500 cells / ml indicates a 
lack of hygiene while cleaning equipment  [9]. The border ac-
cepted coli count in the milk must be less than 100 cells / ml 
[19,20,21], but some prefer the count of 50 cells / ml [22,23], 
differs from the growth of bacteria from one type of bacteria to 
another. While one bacterial species may grow under certain 
conditions, other types may weaken. These conditions are in-
terrelated and include the ability nutrient availability, and 
levels of oxygen and moisture, and the level of other gases, 
having pH inhibitors, temperature [23]. Coliforms can cause 
damage to the milk because they ferment lactose with the 
production of acid and gas and can also lead to a deterioration 
of the milk proteins [19]. Yeasts and fungi in the milk may 
create a risk to human health products [24,25], many of these 
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Microbial  can cause an imbalance in the formative characteris-
tics of the milk and microbial growth is a major concern ob-
jects [26,27,28,29]. 

Many Studies have shown that people who are allergic to 
mold suffer from asthma, and health effects in infants has 
evolved to have respiratory symptoms where is Penicillium 
signs for infants, such as a persistent cough Wi increased ex-
posure increases the risk of respiratory symptoms during the 
first year of life [30] exposure to molds can cause a number of 
health issues such as throat irritation, nasal congestion, cough-
ing, wheezing, eye irritation and skin irritation as well as in 
some cases. Exposure to mold may also cause anaphylaxis 
depending on the time as well as chronic lung disease [31]. 

Yeast and mold contamination are important in milk, while 
the yeast does not lead to food poisoning, it does not cause 
food to spoil types. A different template produces toxic sub-
stances that have been identified as mycotoxins. Some muta-
genic and carcinogenic, some special offer organ toxicity and 
some Sam [26,30], yeasts produce toxic compounds called my-
cotoxins, secondary metabolites produced by fungi under cer-
tain environmental conditions [31]. 

2 MATERALS AND METHODS 

It was isolated and identify some Microbial Quality of in-
fant formula milk powder of milk in five selected types of 
local markets in the city of Baghdad - Iraq (city coordinates: 
33 ° 20'00 "N 44 ° 26'00" E) and the disclosure of The main 
components as total plate count, total coliforms count (TC) 
salmonella (TS), yeast and mold count (YMC) according to 
Iraqi quality stander (IQS) No.2006/3/2270 [32]. 

2 EXPERIMENTAL PROCEDURES 
2-1 PREPARATION OF MILK SAMPLES:  

Infant formula milk powder (50 g) for each one was diluted in 
warm (45oC) sterile diluents peptone water solution (90 ml) to 
make primary dilution (10¹). Then a series up to 10-5 dilution 
was prepared by transferring primary dilution (1 ml) into test 
tube containing sterile diluents (9 ml) to obtain 10² dilution 
and repeating the operations with sterile diluents (9 ml) using 
the 10² and further dilutions to obtain 10³, 100²and/or 100³. 

2-2 ENUMERATION OF TOTAL VIABLE BACTERIA:  

Total plate count was used for enumeration of total viable bac-
teria. . For the determination of TVC (1) ml of each dilution 
was transferred using sterile pipette and spreader on plate 
count agar using a sterile petri dish for each sample. The petri 
dish was then kept in an incubator at 370C for24-48 hours. 
Following incubation, plates exhibiting 30-300 colonies were 
counted. The average number of colonies in a particular dilu-
tion was multiplied by the dilution factor to obtain the TVC. 

The TVC was expressed as the number of organism of colony 
forming units per ml (CFU/ml) of samples according to [33]. 

2-3 ENUMERATION OF TOTAL COLIFORM BACTERIA  

The medium used for coliform was violet red bile lactose agar 
(VRB) (1) ml of each dilution samples was transferred using 
sterile pipette and spreaded on (VRB) AGAR using a sterile 
petri dish for each sample. The petri dish were then kept in an 
incubator at 370C for24-48 hours.. After incubation, typical 
pinkish and centrally red colonies were counted. 

2-4 SALMONELLA 

 The medium used for  salmonella was Sabouraud dextrose  
agar (SDA) (1) ml of each dilution   milk samples was trans-
ferred using sterile pipette into two  tubes of(1)Selenite cystein 
broth inoculated for 24 hr at 35CO.[2]Tetrathionate  brilliant 
green  broth(TBG) inoculated for 24 hr at   42,5CO AFTER  
incubation broth was streaked onto xylose lysine desoxycho-
late agar(XLD)agar and incubated for a further 24 hours at 37 
OC. The colonies were examined for the characteristic pinkish 
color of Salmonella with or without hydrogen sulphite Sus-
pected colonies were then subjected to indole, motility, oxi-
dase, urease, citrate and sugar fermentation tests for   identifi-
cation of Salmonella spp. 

2-5 YEASTS AND MOLDS GENERAL COUNTING METHOD 

The medium used for fungi and yeast was Sabouraud dextrose 
agar(SDA) (1) ml of each dilution   milk samples was trans-
ferred using sterile pipette on(  SDG)agar  using a sterile  petri 
dish for each sample the petri dish were then kept in an incu-
bator at 24co for4-5days. 

2-6 STATISTICAL METHOD 

The statistical analysis was performed according to the AOAC 
Protocol [34,35] was assessed using different measures of sta-
tistical  sigma plot and coefficient of determination, interclass 
correlation coefficient and concordance correlation coefficient, 
mean prediction error the concentration was the concentration 
of the same milk component standard method. The coefficient 
of determination, r2, was calculated where N is the total num-
ber of paired observations. A value of r2 = 1 indicates 100% 
precision between the methods.[33 ] was calculated to deter-
mine overall. The mean prediction error (Pe) was computed to 
describe the predictive performance of the methods and to 
compare prediction methods to the standard method and to 
one another [28,29].  Data plotting method by used to analyses 
the agreement between the standard methods and according 
to Iraqi quality stander (IQS) No.2006/3/2270 [32]. The 98% 
limits of agreement were calculated as the mean. 

3- RESULTS AND DISCUSSION 

The results were conducted to assess the quality of public 
health quality of milk powders and infant, microbes it has 
been observed. Although the microorganisms in infant formu-
la due to decline. The moisture content cannot grow .Total 
plate count (<0.05 0.1x10³ cfu/g) were significantly higher 
than Total Coliform count (<0.05 ±1.0x10²cfu/g) and Total 
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Salmonella count (<0.05 ±1.0x1.0cfu/g) and Yeasts and Molds 
(<0.05±1.0 cfu/g).  All samples of infant formula of milk pow-
ders having non-significant difference. The obtained averaged 
results compared to Iraqi quality stander (IQS) values 
(<0.05±1.0 x10² cfu/g). When comparing the results obtained 
with previous studies have proved that are of great im-
portance because it is the index of health standards during 
storage and marketing, A study conducted by [36] less than 
total viable count to three types  (3.9x103±3.0x102 cfu/g) 
(3.4x103±5.0x102 cfu/g) , (3.3x102 ±6.1x102 cfu/g)Respectively 
, observed in the infant formula is lower than too reported by 
[36,37,38] (5.6x100²±4.3x10³) ,(8.7x10³±0x100²) and same results  
[38]. Enterobacteriaceae count was not significantly (p>0.05) 
study is lower than reported by [39,40] (13x1000³). It is the 
general concept that Enterobacteriaceae are not present in In-
fant formula proved by various researches. The Infant formula 
powder is packed hygienically in large sterilized containers 
and bags. However, transportation some damaged containers 
and bags have been observed, probably they can contaminate 
the milk powders non found yeasts and moulds that’s were 
non-significant. However, the mean value them in the present 
study is lower than the results presented by [ 38 ]  (>100³/100 
g)  in powder milk and reported by [41] i.e <10³/g in milk 
powder.Presence of yeasts and moulds in milk or milk prod-
ucts, molds may create hazard to one’s health, produce an 
allergen and an irritant to human health [42,43].  

a = Observed Values 
x = (Standard Value of IQS = < 50000cfu/g) 
IQS  = Iraqi quality Standards                     

Table (1: shows the results Microbial Quality (cfu /g) in different 
infant formula samples compared to IQS standards 

 

 

4 RECOMMENDATION  

Microorganisms in the infant formula cannot grow because of 
the low moisture content does not play any direct role in the 
damage it. But it occurs in milk powder for infants each is of 

great importance and serves as an indicator of the health 
standards of the province during the production, processing 
and handling. Children's milk provides high nutritional value 
that can support a wide range of bacteria as well as yeast and 
mold growth and reproduction substrate 

In order to obtain information about the characteristics of 
quantity and quality needed to milk powder, raw materials, 
and this can be achieved by taking advantage of this infor-
mation that has been obtained from the search by selecting 
potential in a wide range of applications in the examination of 
basic foodstuffs it has included the monitoring process, and 
determine the quality of milk origin, related to a study con-
ducted in the laboratory and pilot-scale with the consumption 
and import, which is growing in size due to the lack of local 
and national product, due to the greed of merchants and criti-
cal cases of significant economic losses therefore, we recom-
mend using these techniques that allow rapid analysis the 
large size of the samples. 

In the production and consumption of the product line for the 
purpose of surveillance and use in helping to food safety and 
quality standards and affordable. To implement these deci-
sions by detecting minute in infant formula organisms to en-
sure food quality and safety  
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