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ABSTRACT 
 

Herbal Medicines (HM) are being used in our country for a long time but the  type and load of the 
microbial agents has not been isolated in locally produced finished products of HM. The present 
study was designed to assess the microbial load, genus & species of the microbes contaminating 
with HM. Seven different Antidiabetic Herbal Preparations (ADHPs) were purchased randomly and 
analyzed for microbial contaminants. Blood agar, Mac Conkey agar, Chocolate agar and 
Saboraud’s dextrose agar were used (Oxoid) for culturing and isolation of bacteria and fungus. 
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Identification of organisms were done as standard ways. Total aerobic bacterial plate count was 
done as per the method of Brown, Poxton and Wilkinson. Out of 07 antidiabetic solid and liquid 
samples, except ADHP-3, Bacillus subtilis (3.5 – 4.0 x 104 cfu/g) was isolated from solid ADHPs 
and Enterococcus spp. (1.0x104 cfu/ml) was isolated from liquid ADHP, but all samples were free 
from fungi (yeasts and moulds). However presence of bacteria in these samples indicates the 
possibility of increased number of bacteria. So, the sample should be handled in any step 
maintaining standard sterility of the environment, instrument and involved personnel. The result of 
present study showed the contamination rate within tolerable level but the presence of bacteria in 
these samples was not desirable.  
 

 
Keywords: Herbal formulations; antidiabetic herbal preparations; microbial contamination; antibacterial 

assessment. 
 
1. INTRODUCTION 
 
Herbal medicines embrace herbal materials, 
herbs, herbal formulations and finished herbal 
drugs. These types of herbal formulations have 
been used since ancient times to treat a 
extensive range of diseases [1-3]. Many 
developing countries continued to get benefit 
from the rich knowledge of medical herbalism. A 
Good numbers of people are still being used 
Ayurvedic medicine in India, Kampo medicine in 
Japan, traditional Chinese medicine (TCM), and 
Unani medicine in the Middle East and South 
Asia [4]. About 70-80% of the world population 
relies on non-conventional medicines mainly of 
herbal origins for their primary health care 
particularly in the developing countries, because 
herbal medicines are relatively accessible and 
cheaper than the synthetic drugs [5]. 
 
The quality and safety of herbal preparations are 
also of great concern. The efficacy and safety of 
herbal drugs, and to ensure the standard of 
research on herbal medicines, the quality of the 
plant materials or preparations is of supreme 
importance [6]. 
 
The quality criteria for herbal formulations are 
based on a clear scientific explanation of the 
unprocessed materials. Comprehensive quality 
criteria for herbal drugs due to ‘professional 
secrecy’ of herbalists is difficult to establish, but 
in order to improve the purity and safety of the 
products, observation of basic hygiene during 
preparation, standardization of some physical 
characteristic such as moisture content, pH and 
microbiological contamination levels are 
desirable [7]. Earlier studies have established the 
presence of potential contaminants in herbal 
preparations [8]. The presence contaminants that 
serious health hazard are pathogenic bacteria 
such as Salmonella, Escherichia coli, 
Staphylococcus aureus, Shigella spp. and other 
Gram positive and Gram negative strains of 

bacteria [9-13]. Primarily a good number of 
inhabitants in Bangladesh are believed to 
depend on herbal formulations for their medical 
needs. Unfortunately, no researches have been 
carried out to determine the microbiological 
safety of these herbal products in Dhaka 
metropolis, Bangladesh to the best of our 
knowledge. In this present study, the level of 
contamination of powdered herbal formulations 
marketed locally in Dhaka city with selected 
pathogenic bacteria and the susceptibility of 
these contaminants.  
 
2. MATERIALS AND METHODS 
 
2.1 Sample Collection and Study Area 
 
A total of 07 different antidiabetic herbal 
preparations (ADHPs) were purchased randomly 
from identified herbal shops and retail outlets in 
different parts of Dhaka city. All collected 
samples were analyzed for microbial 
contaminations at the Department of 
Microbiology, Bangladesh University of Health 
Sciences (BUHS), Mirpur, Dhaka. 
 
2.2 Chemical and Reagent 
 
All chemicals and Reagents were of analytical 
grade and procured from Oxoid ltd, UK. 
Experiments were done carefully with 
appropriate control. Chemicals and reagents 
used were: 
 

For culture: Blood agar, Mac Conkey agar, 
Chocolate agar and Saboraud’s dextrose 
agar. 
 
For Gram’s stain: 1% Crystal violet, Lugol’s 
iodine, Acetone, Dilute carbol fuchsin.  
 
Others: Hydrogen peroxide, Bile esculin, 
6.5% Sodium chloride in trypticase soy broth 
and Normal saline. 
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2.3 Bacteriological Analyses  
 
Blood agar, MacConkey agar, Chocolate agar 
and Saboraud’s dextrose agar were used (Oxoid) 
for culturing and isolation of bacteria and fungus 
[14]. Identification of organisms were done as 
standard ways [15,16]. 
  
2.4 Preparation of Media  
 
All dehydrated media were prepared according to 
manufacturer's instructions. The sterile media 
were dispensed or poured into sterilized Petri 
dishes and allowed to cool. The sterility of the 
prepared media was checked by incubation of 
blindly selected plates at 37°C for 24 hrs. 
 
2.5 Total Aerobic Bacterial Plate Count  
 
The method as mentioned by Brown, Poxton and 
wilkinson was used. For liquid drugs 1:10 

dilutions were made. For tablets and capsules             
1 g was dissolved in 10 ml Normal saline and 
then 1:10 dilutions were made. 100 µl of the 
dilutions were placed on the surface of plates 
and spread widely with sterile inoculation wire. 
The count was calculated from average colony 
count/plate [17].  
 
3. RESULTS 
 
After overnight incubation, the colonies in each 
plate were counted and the values were 
averaged. In case of no growth the culture plate 
was incubated for up to 48 hours. If there is no 
growth after 48 hours the culture is taken as “No 
growth”. The result is given in Table 1. It was 
noted that “No growth” of any Bacteria was found 
in one drug and No growth of any fungi was 
found in all drugs. In one drug, Enterococcus 
(Streptococcus faecalis) was found and in others 
bacillus subtilis was isolated. 

 
Table 1. Selected bacteria isolated from the antidiabetic herbal preparations (ADHPs) 

 
Name of drug Name of bacteria isolated Colony  count Name of fungus 

isolated 
ADHP–1 Bacillus Subtillis 3.5 x 104/g N/G 
ADHP–2 Enterococcus (Streptococcus faecalis) 1.0 x 104/ml N/G 
ADHP–3 N/G 00 N/G 
ADHP–4 Bacillus Subtillis 3.7 x   104/g N/G 
ADHP–5 Bacillus Subtillis 3.2 x   104/g N/G 
ADHP–6 Bacillus Subtillis 3.8 x   104/g N/G 
ADHP–7 Bacillus Subtillis 4.0 x   104/g N/G 

 

 
 

Fig. 1. Average bacterial count of 07 ADHPs 
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4. DISCUSSION  
 
Many people of Bangladesh rely upon the herbal 
medicine for medication; the assessment of 
pathogens in these medicines is urgently 
required. The present study was attempted to 
identify and quantify the pathogenic 
microorganisms in samples randomly collected 
from local markets of Dhaka city.  
 
More than 650 medicinal plant species have 
been identified to be in use with around 25 plants 
having high medicinal value in Bangladesh. A 
standard guideline for manufacturing herbal 
medicines has been set by the “Drug 
Administration” in Bangladesh in recent times. 
The regulators have also finalized the testing 
criteria to boost the herbal sectors but the 
progression was slow earlier in the lack of 
specific testing criteria [18]. The present            
study was performed to identify and              
enumerate the microbial contaminations in 
commercial herbal medicines considering nearby 
situation. 
 
In this study 7 ADHPs were studied of which one 
showed no growth of any bacteria or fungi. The 
organisms found in our study were Bacillus 
subtilis in 5 (71.43%) ADHPs and Enterococcus 
in one (14.29%) and were free from Salmonella, 
Shigella, Escherichia coli, other coliforms and 
fungi (yeast and mould). In the study of Abba, 
2009, organisms were isolated from all herbal 
preparations [5]. Out 150 herbal preparations, 
Salmonella typhi was found in 70 (46.67%), 
Shigella spp. in 29 (19.33%), Escherichia coli                         
in 88 (58.67%), and Staphylococcus aurues in      
98 (65.33%). However, Noor R, 2013 in                    
their study found coliform in one (1.18%),               
fungus in10 (11.76%), no salmonella and    
shigella spp. in any sample [18]. Like present 
study, Shah B and Pokhrel N, 2012                    
found predominantly Bacillus subtilis in samples 
[19].  
 
Bacterial load of our study was Bacillus subtilis 
3.5–4.0 × 104 cfu/g of solid ADHPs and 
Enterococcus spp. 1.0 × 104 cfu/ml of liquid 
ADHP. However, this very much within the 
standard limit of microbial contamination 
according to British Pharmacopeia (2004). The 
limits of microbial contamination are: 105 cfu/g or 
ml for total aerobic bacteria, 104 cfu/g or ml for 
yeasts and moulds, 103 cfu/g for 
Enterobacteriaceae and other gram negative 
organism and E. coli and Salmonella should be 
absent [20].  

5. CONCLUSION  
 
Microbial contaminations of the experimental 
drugs were within the acceptable limit. Samples 
should be randomly collected from market to 
maintain the quality of drugs for testing the 
microbial contaminations. In general, microbial 
contamination can approach from raw materials, 
during processing of raw materials and 
manufacturing of finished products. The results if 
goes outside the acceptable limit, it should be 
informed to the concerned manufactures. So 
that, they can take appropriate measures to 
maintain the quality. ADHPs should attain to 
consumers without any kind of contaminations; 
qualities have to be continued throughout the 
beginning of process from the selection of raw 
material up to the finished product. Appealing 
these particulars into our consideration, 
regulatory agencies should keep regular 
monitoring to ensure the safety of herbal 
medicines.  
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