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1. Introduction

   Pharmaceutical finished products especially in the developing 

countries encounter microbial contamination due to certain 

discrepancies during manufacturing and packaging stages followed 

by problems in the storage conditions[1-5]. Cosmetic products, 

which are not significantly different from those of pharmaceutical 

medicaments regarding the manufacturing process or storage 

fashion during sales, may also undergo contamination by a range 

of microorganisms[6-10]. Indeed, besides the pharmaceutical health 

care medicinal products, the cosmetic items have also long been 

reported to be prone to microbial attack including bacteria and 

fungi[11-14]. Like the pharmaceutical products or the preservatives, 

the microbiological quality of the cosmetic items has also been 

restricted by the acceptable limits of microorganisms (for non-eye 

area < 103 CFU/g and for eye area < 102 CFU/g) recommended by 

the regulatory bodies including the British Pharmacopeia or the 

United States Pharmacopeia (USP), Food and Drug Administration 

(FDA), etc.[6,15,16]. Exceeding the recommended microbial 

bioburden in the consumer health care, cosmetic products may result 

in several types of disease complications including scabies, acne, 

eczema, dyschromia and others upon the topical application[15-

19]. Therefore, consistent and reliable microbiological quality 

monitoring of the available cosmetic items are required to ensure 

not only the consumer safety but also the overall public health[6,20].

   Our recent study regarding the common cosmetic items revealed 

a huge contamination by the heterotrophic bacteria, fungi, and 
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the specific pathogenic bacteria as well[6]. In context of the 

pharmaceutical medicines, a nearly similar scenario has also been 

noticed[3-7]. Interestingly, some of the pharmaceutical products have 

been found to exhibit the antibacterial activity which indeed and 

to some extent ensure the product safety in the concept of killing 

harmful bacteria[5-7,21]. These lines of evidence further encouraged 

us to check for the possible existence of the antibacterial traits in 

the cosmetic samples. Thus in cohort with the previous work, the 

present study attempted to: (1) isolate and detect the cosmetics 

contaminating microorganisms including the specific bacterial 

pathogens, fungi and actinomycetes; (2) further to demonstrate the 

in vitro antibacterial activity of those samples.

2. Materials and methods

2.1. Sampling and sample processing

   Thirty brands of 10 categories of cosmetics, i.e., 3 in powder 

formulations, 3 deodorant roll-on, 3 lipsticks, 3 herbal formulations 

of mehedi (Lawsonia inermis), 3 hair remover creams, 4 hair gel, 

4 sunscreen lotions, 3 lip glosses, 2 moisturizer creams and 2 anti-

ageing cream samples were used in this study within a time frame of 

November 2013 to March 2014. Samples (all in the form of finished 

products) were randomly collected from different health-care 

stationary shops in Dhaka city. Dates of manufacturing and expiry 

were checked prior to microbiological tests. For the estimation of 

bacterial and fungal load, each of the cosmetic products were shaken 

thoroughly and samples were then taken from the surface of the 

respective products, and were well mixed with buffer peptone water 

(in 1:10 ratio). Serial dilutions were then consecutively prepared up 

to 10-5[6]. 

2.2. Enumeration of total viable bacteria and fungi 

   A total of 0.1 mL of each suspension from the dilution 10-2 was 

introduced into the nutrient agar plates and Sabouraud dextrose 

agar plates by means of spreading in order to isolate and quantify 

the total viable bacterial count and fungi, respectively[6,7,22]. The 

nutrient agar plates were incubated at 37 °C for 18 to 24 h and the 

Sabouraud dextrose agar plates were incubated at 25 °C for 48 to 72 

h, respectively. 

2.3. Enumeration of specific pathogens and actinomycetes

   From the dilution of 10-2 of each sample, 0.1 mL of suspension 

was spread onto MacConkey agar, mannitol salt agar, cetrimide 

agar, phenol red egg yolk polymyxin (mannitol yolk polymyxin) 

agar base and Bennet agar (composed of yeast and beef extracts, 

casein enzyme hydrolysate and dextrose and supplemented 

with nystatin) media for the enumeration of Escherichia coli (E. 

coli), Staphylococcus spp., Pseudomonas spp., Bacillus spp. and 

Actinomycetes, consecutively. All the plates were incubated at 37 °C 

for 24 h. Appearance of the typical colonies, such as pink colonies 

on MacConkey agar, yellow colonies on mannitol salt agar, colonies 

with greenish pigmentation on cetrimide agar, colonies with clear 

zone on mannitol yolk polymyxin agar and colorless colonies on 

Bennet agar, was analytical for the growth of E. coli or Klebsiella 

spp., Staphylococcus spp., Pseudomonas spp., Bacillus spp. and 

actinomycetes, consecutively[6,7,23]. Finally, the confirmative 

biochemical tests were conducted to ensure the identity of the 

isolates[6,22,24,25].

2.4. Determination of antibacterial activity of the cosmetic 

samples

   The investigation of the antibacterial activity of the cosmetic 

samples was primarily performed by using the agar well diffusion 

method[26,27]. Briefly, cosmetic blends were used directly on the 

Mueller-Hinton agar (MHA) media. At first, the bacterial suspensions 

of the laboratory strains (Pseudomonas spp., Listeria spp., Bacillus 

spp., Vibrio spp., Salmonella spp., Klebsiella spp., Staphylococcus 

aureus, E. coli) with the equivalent turbidity standard of McFarland 

(0.5) were introduced evenly over the MHA media separately using 

the sterile cotton swabs. Wells were spanned across the MHA by a 

sterile cork borer[1,28-30]. From each of the crude cosmetic blends, 

an aliquot of 100 μL was introduced into the wells. Normal saline 

was applied as the negative control while 10 μg of the antibiotic 

disc of gentamicin was used as the positive control. Presence of 

clear zone(s) around the samples was indicative of the antibacterial 

potential of the cosmetic samples employed. 

2.5. Determination of minimal inhibitory concentration (MIC)

   The MIC was determined to observe the lowest concentration of the 

samples in which the bacterial load was inhibited[31]. Two fold serial 

broth dilution methods were applied to detrmine the MIC of samples 

according to the guidlines established by Clinical and Standared 

Laboratory Institute[32]. The suspension of different test organisms 

was prepared to amend their turbidity using 0.5 McFarland standard, 

and the Mueller-Hinton broth (Oxoid Ltd, England) was prepared 

in sterile test tube with 100 µL of the test bacterial inoculum. Then 

different concentrations of cosmetics were introduced into the 

inoculam containing broth and all the tested tubes were incubated at 

37 °C for 24 h. The smallest amount of samples which could retard 

the multiplication of the tested bacteria (as indicated by messuring 

the zero density) was regared as MIC.

3. Results

3.1. Prevalence of microorganisms in the cosmetic samples 

studied

   In the present study, of the 10 categories of samples studied, all 

samples were found to exhibit elevated load of total viable bacteria 
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up to105 CFU/g which eventually exceeded the USP or FDA limit 

of < 103 CFU/g for non-eye area (Table 1). The fungal load was 

estimated within the range of 101–103 CFU/g (Table 1). Among the 

pathogenic bacteria (Tables 1 and 2), Staphylococcus spp. were 

found in almost all samples (in an average of 102 CFU/g) except 

Smart active mehedi, Nair hair remover, Fem anti-darkening and 

Olay Anti-ageing cream. E. coli and Actinomycetes were found 

to be totally absent in all samples. Klebsiella spp. were found to 

be present in Cosmo silky hair remover cream, clean and clear 

moisturizer cream and Pond’s anti-aging cream. Pseudomonas 

spp. was found to be present in almost samples except lipstics (La 

femme, Heng fang and Loreal), Smart active mehedi and Nair hair 

remover cream (Table 1).

3.2. In vitro antibacterial activity of the cosmetic samples

   The in vitro antibacterial activity of several cosmetics items 

including the Magic prickly heat powder, Smart active Mehedi, Fa 

deo roll on, Neutrogena and Loreal Paris sun screen cream, Olay 

moisturizer cream, Pond’s and Olay antiageing cream were noticed 

Table 1
Prevalence of pathogenic microorganisms in different types of cosmetics (CFU/g).

Samples Total viable 
bacterial count 

Total fungal 
count

E. coli Klebsiella
spp. 

Staphylococcus
spp. 

Pseudomonas
spp. 

Actinomycetes

Powder Magic prickly-heat 2.0 × 104 6.0 伊 104 0 0 2.0 伊 102 2.0 伊 101 0

MarilTelcom powder 3.0 伊 105 5.0 伊 104 0 0 3.0 伊 102 1.0 伊 102 0

Vatiny face powder 2.1 伊 104 4.0 伊 103 0 0 1.4 伊 103 3.0 伊 102 0

Deo roll on Fa 1.1 伊 104 4.0 伊 103 0 0 7.0 伊 102 2.0 伊 102 0

She 3.0 伊 104 2.0 伊 104 0 0 3.0 伊 103 1.0 伊 102 0

Rexona men 3.0 伊 105 2.2 伊 104 0 0 5.0 伊 102 2.0 伊 102 0

Lipstics La femme 5.0 伊 105
2.0 伊 104 0 0 2.0 伊 103 0 0

Heng fang 3.5 伊 105
5.7 伊 103 0 0 2.4 伊 102 0 0

Loreal 2.6 伊 104
3.0 伊 103 0 0 6.7 伊 101 0 0

Mehedi Mumtaz gold no-1 1.3 伊 105 3.1 伊 104 0 0 2.0 伊 102 4.0 伊 102 0

Ligion active gold 2.0 伊 104 4.1 伊 103 0 0 3.1 伊 102 2.4 伊 102 0

Smart active 1.4 伊 105 4.0 伊 102 0 0 0 0 0

Hair remover cream Nair hair remover 1.5 伊 104 2.5 伊 104 0 0 0 0 0

Fem anti darkening 2.0 伊 105 2.0 伊 104 0 0 0 2.0 伊 101 0

Cosmo silky 3.1 伊 105 3.1 伊 104 0 1.5 × 105 3.0 伊 103 4.0 伊 102 0

Hair gel Extrme style 1.5 伊 105 7.0 伊 103 0 0 2.0 伊 102 2.0 伊 102 0

Set in style 1.0 伊 105 2.0 伊 102 0 0 1.5 伊 103 3.0 伊 101 0

Pop popular 2.0 伊 105 1.0 伊 103 0 0 3.0 伊 102 2.0 伊 102 0

Gillette 3.1 伊 104 1.1 伊 101 0 0 2.1 伊 101 3.0 伊 102 0

Sunscreen lotion Neutrogena 1.0 伊 105 2.0 伊 102 0 0 1.0 伊 102 1.5 伊 101 0

Loreal Paris 1.0 伊 105 3.0 伊 103 0 0 2.0 伊 103 1.4 伊 101 0

Somis Ayurvedic 1.5 伊 105 2.0 伊 103 0 0 1.4 伊 102 2.0 伊 102 0

Boro Plus 1.3 伊 105 4.0 伊 103 0 0 3.0 伊 103 1.2 伊 101 0

Lip gloss Ludanmei 1.5 伊 105 2.0 伊 103 0 0 2.5 伊 103 2.0 伊 102 0

Drevn 1.1 伊 105 1.0 伊 102 0 0 3.0 伊 102 2.0 伊 101 0

Clipon 1.2 伊 105 5.0 伊 103 0 0 2.0 伊 103 3.0 伊 101 0

Moisturizer cream Clean and Clear 4.0 伊 105 1.2 伊 103 0 1.0 伊 103
1.4 伊 103 1.3 伊 102 0

Olay 3.0 伊 105 1.0 伊 102 0 0 1.0 伊 103 1.0 伊 101 0

Antiageing Cream
Pond’s 3.0 伊 105 2.0 伊 102 0 2.0 伊 103

2.5 伊 103 2.0 伊 102 0

Olay 4.0 伊 105 1.0 伊 102 0 0 0 1.0 伊 101 0

USP or FDA limit of aerobic bacteria < 103 CFU/g for products of non-eye area. Three samples from the same lot of each cosmetic product were used. The 
results were reproducible. Only one representative data has been shown. 

Table 2
Confirmative biochemical tests for the isolates.

Assumed organism Triple sugar iron test H2 sreaction Indole 

test

Methyl red Voges-
Proskauer test

Citrate 

test

Motility 

test

Oxidase 

testSlant Butt Gas

Klebsiella spp. Y Y - - - - - - - +
Pseudomonas spp. Y Y - - - - - + - -
Staphylococcus spp. Y R + + - + - + + -

Y: Yellow (acid); R: Red (alkaline).  
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Table 3

Antimicrobial activity of the cosmetics (measured by agar well diffusion method)

Samples Zone size of inhibition (mm)
E. coli Bacillus Staphylococcus Vibrio Salmonella Pseudomonas Klebsiella Listeria

Powder Magic prickly-heat 13 mm 11 mm 10 mm - - 14 mm 16 mm 15 mm
MarilTelcom powder - - - - - - - -
Vatiny face powder - - - - - - - -

Deo roll on Fa 26 mm 25 mm 28 mm - - 23 mm - -
She - - - - - - - -
Rexona men - - - - - - - -

Lipstics La femme - - - - - - - -
Heng fang - - - - - - - -
Loreal - - - - - - - -

Mehedi Mumtaz gold no-1 12 mm 15 mm 13 mm - 14 mm - - -
Ligionactive gold - - - - - - - -
Smart active - - - - - - - -

Hair remover cream Nair hair remover - - - - - - - -
Fem anti darkening - - - - - - - -
Cosmo silky - - - - - - - -

Hair gel Extrme style - - - - - - - -
Set in style - - - - - - - -
Pop popular - - - - - - - -
Gillette - - - - - - - -

Sunscreen lotion Neutrogena 13 mm - - - - 15 mm - -
Loreal Paris 12 mm - - - - 13 mm - -
Somis Ayurvedic - - - - - - - -
Boro Plus - - - - - - - -

Lip gloss Ludanmei - - - - - - - -
Drevn - - - - - - - -
Clipon - - - - - - -

Moisturizer cream Clean and Clear - - - - - - - -
Olay 15 mm 15 mm - - - - - -

Antiageing cream Pond’s 12 mm 14 mm - - - - - -
Olay 13 mm 13 mm - - - - - -

Table 4

MIC of the cosmetics (measured by broth microdilution method).

Samples Concentrations of the cosmetics (mg/mL)

E. coli Bacillus Staphylococcus Vibrio Salmonella Pseudomonas Klebsiella Listeria

Powder Magic prickly-heat 0.11 0.11 0.23 0.23 0.23 0.23 0.11 0.11

Maril telcom powder 0.23 0.23 0.23 0.23 0.46 0.23 0.23 0.46

Vatiny face powder 0.11 0.46 0.23 0.23 0.23 0.46 0.23 0.46

Deo roll on Fa 0.11 0.11 0.23 0.23 0.23 0.11 0.11 0.23

She 0.23 0.11 0.23 0.46 0.11 0.46 0.23 0.46

Rexona men 0.11 0.23 0.23 0.23 0.46 0.22 0.23 0.23

Lipstics La femme 0.11 0.23 0.23 0.46 0.46 0.46 0.23 0.46

Heng fang 0.11 0.46 0.23 0.46 0.22 0.23 0.23 0.46

Loreal 0.23 0.23 0.23 0.22 0.23 0.23 0.23 0.46

Mehedi Mumtaz gold no-1 0.11 0.11 0.11 0.11 0.11 0.23 0.11 0.11

Ligionactive gold 0.11 0.11 0.11 0.23 0.46 0.23 0.23 0.46

Smart active 0.23 0.23 0.23 0.23 0.11 0.46 0.23 0.23

Hair remover cream Nair hair remover 0.23 0.46 0.11 0.46 0.23 0.11 0.11 0.23

Fem anti darkening 0.23 0.46 0.11 0.23 0.23 0.23 0.11 0.46

Cosmo silky 0.23 0.46 0.23 0.46 0.11 0.46 0.23 0.23

Hair gel Extrme style 0.23 0.46 0.46 0.46 0.46 0.46 0.46 0.46

Set in style 0.46 0.46 0.23 0.46 0.23 0.46 0.23 0.46

Pop popular 0.23 0.46 0.23 0.23 0.46 0.46 0.23 0.46

Gillette 0.23 0.46 0.23 0.46 0.46 0.23 0.23 0.46

Sunscreen lotion Neutrogena 0.11 0.46 0.23 0.23 0.46 0.23 0.23 0.46

Loreal Paris 0.11 0.46 0.23 0.23 0.46 0.11 0.23 0.46

Somis Ayurvedic 0.11 0.23 0.23 0.23 0.23 0.23 0.23 0.46

Boro Plus 0.11 0.23 0.23 0.23 0.23 0.23 0.23 0.23

Lip gloss Ludanmei 0.23 0.46 023 0.11 0.23 0.23 0.11 0.23

Drevn 0.11 0.23 0.11 0.23 0.23 0.11 0.11 0.23

Clipon 0.11 0.46 0.23 0.11 0.46 0.11 0.11 0.46

Moisturizer cream Clean and Clear 0.23 0.23 0.11 0.23 0.46 0.11 0.23 0.23

Olay 0.23 0.23 0.23 0.46 0.23 0.46 0.46 0.46

Antiageing cream Pond’s 0.11 0.11 0.46 0.46 0.23 0.46 0.23 0.46

Olay 0.11 0.11 0.11 0.23 0.23 0.46 0.11 0.23
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in the present study (Table 3). Magic prickly heat powder was 

found to inhibit the growth of Staphylococcus spp., E. coli, Bacillus 

spp., Pseudomonas spp., Klebsiella spp., and Listeria spp. Smart 

active Mehedi effectively reduced the growth of E. coli, Bacillus 

spp., Pseudomonas spp. and Salmonella spp. Fa deo roll on showed 

antibacterial activity against E. coli, Bacillus spp., Pseudomonas spp. 

and Staphylococcus spp. Neutrogena and Loreal Paris sun screen 

cream were found to inhibit the growth of E. coli and Pseudomonas 

spp. Olay moisturizer cream, Ponds and Olay anti-ageing cream 

were observed to possess the antibacterial activity against E. coli and 

Bacillus spp. (Table 3). Furthermore, the presence of antibacterial 

properties of cosmetics was confirmed through determining the 

MIC levels of the samples. All the samples were found to be highly 

effective against tested bacteria and showed their MIC at 0.11 mg/

mL, 0.23 mg/mL and 0.46 mg/mL. Most of the samples exhibited 

their antibacterial traits at 44 mg/mL against Llisteria spp. among all 

tested bacteria (Table 4). 

4. Discussion

   Presence of huge array of contamination in cosmetic products 

was found in our recent studies in Bangladesh, and in the other 

studies on topical. And other pharmaceutical products were urgent 

need to conduct in the present study[2-6]. Being in the non-sterile 

categories, indeed, the cosmetic items are unlikely to be attacked 

by microorganisms which has also been supported by a number 

of earlier evidences[6,9,33,34]. As demonstrated in several reports, 

the magnitude of microbial contamination principally depends on 

the germ-infested conduct of the bulk ingredients during product 

manufacturing accompanied with inadequate in-process quality 

inspection, followed by untailored storage state and distribution into 

the market without the appropriate quality assurance of the finished 

products[16,35-37].

   In consistent with the results delivered from few microbiological 

studies on cosmetics, present investigation also revealed a huge 

quantity of heterotrophic bacteria exceeding the recommended 

limit[9,12,38]. Specific bacterial presence, as well as the fungal 

proliferation within the samples was not negligible in terms of 

product quality. The findings of the present study were indeed in 

harmony with that of the previous study conducted by Das et al., 

whereby huge load of bacterial pathogens was observed in the 

local samples’ studies[6]. Presence of comparatively higher load of 

pathogens in present study and the study carried out by Das et al. 

together revealed the public health risk upon usage of the commonly 

available cosmetic products used in Bangladesh. Nutrient content of 

the products such as lipids, polysaccharides, alcohol etc., and storage 

conditions such as availability of O2, inactivity of preservatives, poor 

handling etc. might be the possible cause of contamination in the 

cosmetic products[6,34,39-41]. However, further chemical examination 

would unravel the mechanistic insights behind the microbial 

contamination of the cosmetics products. Nevertheless, an important 

facet of the current investigation projected from the findings of the 

antibacterial activity of the tested cosmetic samples which were of 

significant clinical concern.

   The current investigation revealed a huge extent of microbial 

contamination exceeding USP or FDA limit as found previously 

which actually extended our concern on the uses of these products 

in public health. Presence of antibacterial activity in a numbers 

of products might ensure some extent of product safety but their 

significance on eliminating contaminating bacteria was remained 

to be investigated. However, stringent regulatory actions on the 

microbiological quality control along with the personal hygienic 

improvement during formulation, handling and storage of the 

products would be effective for the better management of the overall 

public health situation. 

Conflict of interest statement

   We declare that we have no conflict of interest.

Acknowledgments

   The work was logistically supported by Stamford University 

Bangladesh.

  
References

[1]    Hossain MA, Raton KA, Noor R. Microbiological quality investigation 

of eye and ear qintments available in Bangladesh. J Pharmacogn 

Phytochem 2014; 3(2): 34-8.

[2]    Quaiyum S, Tanu NI, Sharmin M, Paul L, Munna MS, Das KK, et al. 

Microbiological contamination and anti-bacterial traits of common oral 

herbal medicinal products within Dhaka metropolis. Euro J Med Plants 

2014; 4(7): 872-81.

[3]    Fatema K, Chakraborty SR, Sultana T, Rahman MM, Kamali NM, Das 

KK, et al. Assessment of microbiological quality of the pediatric oral 

liquid drugs. J Pharmacogn Phytochem 2014; 3(1): 165-71.

[4]    Rana J, Sultana T, Das KK, Noor R. Microbiological analysis of topicals 

available in Bangladesh. Int J Pharm Pharm Sci 2014; 6(Suppl 2): 

330-2.

[5]    Raton KA, Hossain MA, Acharjee M, Noor R. Assessment of 

microbiological quality and the anti-bacterial traits of sterile liquids used 

for medication of eye and ear infections in Bangladesh. Am J Pharm 

Health Res 2013; 1(9): 67-75.

[6]    Das KK, Fatema KK, Nur IT, Noor R. Prevalence of micro organisms 

in commonly used cosmetics samples in Dhaka metropolis. J Pharm Sci 

Innov 2013; 2(6): 7-9.

[7]    Khanom S, Das KK, Banik S, Noor R. Microbiological analysis of 

liquid oral drugs available in Bangladesh. Int J Pharm Pharm Sci 2013; 

5(4): 479-82.

[8]    Moniruzzaman M, Ashrafi MFF, Mia Z. Qualitative and quantitative 

microbiological studies of antacid and paraceutamol suspensions from 



Tanzia Akon et al./Asian Pac J Trop Dis 2015; 5(Suppl 1): S121-S126S126

different drugstores of Dhaka. Dhaka Univ J Biol Sci 2012; 21(1): 105-7.

[9]    Onurdağ FK, Özgen S, Abbasoğlu D. Microbiological investigation of 

used cosmetic samples. Hacettepe Univ J Faculty Pharm 2010; 30(1): 

1-16.

[10]  Ravita TD, Tanner RS, Ahearn DG, Arms EL, Crockett PW. Post-

consumer use efficacies of preservatives in personal care and topical 

drug products: relationship to preservative category. J Ind Microbiol 

Biotechnol 2009; 36: 35-8.

[11]  Hossain SMJ. Importance of the bioburden test in pharmaceutical quality 

control. Pharm Microbiol Forum 2009; 15(1): 2-14.

[12]  Jimenez L, Ignar R, Smalls S, Grech P, Hamilton J, Bosko Y, et al. 

Molecular detection of bacterial indicators in cosmetic/pharmaceuticals 

and raw materials. J Ind Microbiol Biotechnol 1999; 22(2): 93-5.

[13]  Elaine B. The hazards of cosmetics. New York: Harper and Row; 1989, 

p. 1-5.

[14]  Smart R, Spooner DF. Microbiological spoilage in pharmaceuticals and 

cosmetics. J Soc Cosmet Chem 1972; 23: 721-37.

[15]  Behravan J, Bazzaz F, Malaekeh P. Survey of bacteriological 

contamination of cosmetic creams in Iran (2000). Int J Dermatol 2005; 

44: 482-5.

[16]  Pollack M. Pseudomonas aeruginosa. In: Mandell GL, Bennett JE, 

Dolin R, editors. Principles and practice of infectious diseases. 5th ed. 

New York: Churchill Livingstone; 2000, p. 2310-35.  

[17]  Mahé A, Ly F, Aymard G, Dangou JM. Skin diseases associated with the 

cosmetic use of bleaching products in women from Dakar, Senegal. Br J 

Dermatol 2003; 148(3): 493-500.

[18]  Becks VE, Lorenzoni NM. Pseudomonas aeruginosa outbreak in a 

neonatal intensive care unit: a possible link to contaminated hand lotion. 

Am J Infect Control 1995; 23(6): 396-8.

[19]  Parker MT. The clinical significance of the presence micro-organisms 

in pharmaceutical and cosmetic preparations. J Soc Cosmet Chem 1972; 

23: 415-26.

[20]  Brannan DK, Dille JC. Type of closure prevents microbial contamination 

of cosmetics during consumer use. Appl Environ Microbiol 1990; 56: 

1476-9.

[21]  Urmi NJ, Noor R. Microbiological profile and the anti-bacterial traits 

of commonly available antacid suspensions in Dhaka metropolis. Int J 

Pharm Pharm Sci 2014; 6(4): 174-6.

[22]  Cappuccino JG, Sherman N. Microbiology: a laboratory manual. 5th ed. 

California: Benjamin-Cummings Publishing Co. Inc.; 1996.

[23]  Hoq MM, Noor R, Nahar N, Khan MR, Khan ZUM. Maltase activity of 

indigenous Streptomyces roseolus isolated from soil sample. Bangladesh 

J Bot 2003; 32: 31-5.

[24]  Noor R, Acharjee M, Ahmed T, Das KK, Paul L, Munshi SK, et al. 

Microbiological study of major sea fish available in local markets of 

Dhaka city, Bangladesh. J Microbiol Biotechnol Food Sci 2013; 2(4): 

2420-30.

[25]  Acharjee M, Rahman F, Jahan F, Noor R. Bacterial proliferation in 

municipal water supplied in mirpur locality of Dhaka city, Bangladesh. 

Clean Soil Air Water 2014; 42(4): 434-41.

[26]  Jagessar RC, Mars A, Gones G. Selective antimicrobial properties of leaf 

extract against various micro-organisms using disc diffusion and agar 

well diffusion method. J Nat Sci 2008; 6(2): 24-38.

[27]  Hussain A, Wahab S, Zarin I, Hussain MDS. Antibacterial activity of 

the leaves of Coccinia indica (W. and A) of India. Adv Biol Res 2010; 4: 

241-8.

[28]  Tahera J, Feroz F, Senjuti JD, Das KK, Noor R. Demonstration of 

anti-bacterial activity of commonly available fruit extracts in Dhaka, 

Bangladesh. Am J Microbiol Res 2014; 2(2): 68-73.

[29]  Senjuti JD, Feroz F, Tahera J, Das KK, Noor R. Assessment of 

microbiological contamination and the in vitro demonstration of the anti-

bacterial traits of the commonly available local fruit blend within Dhaka 

metropolis. J Pharmacogn Phytochem 2014; 3(1): 73-7. 

[30]  Fatema N, Acharjee M, Noor R. Microbiological profiling of imported 

apples and demonstration of bacterial survival capacity through in vitro 

challenge test. Am J Microbiol Res 2013; 1(4): 98-104.

[31]  Carson CF, Hammer KA, Riley TV. Broth micro-dilution method for 

determining the susceptibility of Escherichia coli and Staphylococcus 

aureus to the essential oil of Melaleuca alternifolia (tea tree oil). 

Microbios 1995; 82: 181-5.

[32]  Clinical and Laboratory Standards Institute. Methods for dilution 

antimicrobial susceptibility tests for bacteria that grow aerobically: 

Approved standard. 7th ed. Wayne, PA: Clinical and Laboratory 

Standards Institute; 2006.

[33]  Siegert W. Microbiological quality management for the production of 

cosmetics and detergents. SOFW J 2012; 138: 1-9.

[34]  Herrera AG. Microbiological analysis of cosmetics. Methods Mol Biol 

2004; 268: 293-5.

[35]  Dashen MM, Chollom PF, Okechalu JN, Ma’aji JA. Microbiological 

quality assessment of some brands of cosmetics powders sold within 

Jos metropolis, Plateau State. J Microbiol Biotechnol Res 2011; 1(2): 

101-6.

[36]  Mwambete KD, Justin-Temu M, Fazleabbas FS. Microbiological 

assessment of commercially available quinine syrup and water for 

injections in Dar Es Salaam, Tanzania. Trop J Pharm Res 2009; 8(5): 

441-7.  

[37]  Kallings LO, Ringertz O, Silverstolpe L. Microbiological 

contamination of medical preparations. Acta Pharm Suec 1966; 3: 

219-28.

[38]  Campana R,  Scesa  C,  Pat rone  V,  Vi t tor ia  E,  Baffone  W. 

Microbiological study of cosmetic products during their use by 

consumers: health risk and efficacy of preservative systems. Lett Appl 

Microbiol 2006; 43(3): 301-6.

[39]  Jimenez L, Ignar R, Smalls S, Grech P, Hamilton J, Bosko Y, et al. 

Molecular detection of bacterial indicators in cosmetic/pharmaceuticals 

and raw materials. J Ind Microbiol Biotechnol 1999; 22(2): 93-5.  

[40]  Gad GFM, Aly RAI, Ashour MSE. Microbial evaluation of some non-

sterile pharmaceutical preparations commonly used in the Egyptian 

market. Trop J Pharm Res 2011; 10(4): 437-45.

[41]  Denyer SP,  Hodges NA, Gorman SP,  Hugo W, Russel l  A. 

Pharmaceutical microbiology. 7th ed. London: Blackwell Science; 

2004.


