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Abstract 

Microbial contaminations in the culture plates are quite common in microbiological laboratory. The preparation of 
culture plates is an art thereby the scientific principles should be adhered strictly. While preparing the culture plates, 
chance of contamination is high either due to inadequate sterilization or improper handling. In general, the prepared 
plates should not use or store at low temperature immediately. The sterility checking is very important before 
impregnation the plates for microbiological procedures. This study is aimed to analyze the discarding criteria of the 
contaminated plates either partly or completely. Two sets of nutrient agar plates were prepared and kept for sterility 
checking overnight at room temperature. The type of contaminants were assessed; thereby colonies on the surface or 
underneath the surface. Both the sets were kept for another day for the development of contamination in the 
contaminant free plates recorded on the day 1. The results revealed that two types of contaminants were found in two 
sets. Set one have the colonies on the surface and no further contamination found on day 2 in the non-contaminated 
plates indicated that the contamination may occur during plating procedures. Set two have the colonies underneath the 
surface and contamination developed on day 2 in the non-contaminated plates due to improper sterilization of the 
glassware and culture media. Thus from this study, it was recommended that the set one plates which are not 
contaminated are used for further processing, whereas the entire set two should be discarded. The major significance 
of this work is to understand the importance of sterility checking before using the nutrient plates for culturing. 
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1. Introduction

Microorganisms are ubiquitous in nature and are considered as free living, saprophytic and parasitic. The existence, 
growth and development of the microorganism are mostly depending on nutrients and growth enhancing environment 
[1-2]. As a whole, the nutrients that are promoting the microbial growth are defined as culture media. For isolation and 
identification of the unknown microbes or to assess their characteristic features, the solid culture media impregnated 
with agar is recommended. This agar plates afford large surface area for the study of discrete colonies in order to isolate 
and identify the microbes. The environmental factors must also be regulated including pH, temperature, osmotic 
pressure, moisture, aerobic and anaerobic conditions [3-4].  

Additionally, sterility is the trait of the successful preparation of the culture media. To achieve it, the glasswares and 
culture media should be sterilized appropriately by following dry and moist heat sterilization respectively [1, 5]. In 
previous days, the culture media are dispensed in the petridishes in the surface sterilized table top. Even now in the 
industries while preparing bulk preparations of the culture media plates, the bench top is used. On comparing with 
other methods, plating provides discrete colonies (individual and macroscopically visible mass of microbial growth and 
pure culture) that are suitable for studying cultural, morphological and biochemical properties [6-7].  
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Sterilization and aseptic handling are the backbone of the culture media preparation thereby contamination rates get 
reduced. Contamination is the major issue that is largely affecting the whole process economically and time [2, 8]. 
Microorganisms that are present in the air, laboratory surfaces including working benches, equipments are largely 
involved in the contamination of culture media. Thus, proper sterilization of glasswares, chemicals, surfaces and 
supportive instruments (pipettes, inoculation loops, glass rods etc) are very important to overcome such 
contaminations [4, 9].   

For the successful culmination of microbial growth, the culture media plates should not be used immediately after 
dispersion of the media in petridish. The prepared plates should be kept at room temperature or at incubator for 18 to 
24 hours for sterility checking [10-11]. If the plates are used immediately, we cannot predict that the preparation is 
100% sterile, thus chance of getting contamination that disturbs our objectives. Thus selection and discarding the 
contaminated plates is very important. The inclusion criteria of discarding contaminated plates are improper plating, 
improper solidification and contamination.  

Blindly, in most of the laboratory only the contaminated plates are discarded and uncontaminated plates are used 
further. In this situation, the following concepts may be adopted. i) Discarding the entire set of contaminated and 
uncontaminated plates, ii) Discarding the partial number plates that are contaminated and iii) Utilization and/or 
discarding uncontaminated plates. 

The first and second concepts are direct and largely followed in laboratories. The new concept of selection for utilizing 
or discarding the uncontaminated plates is now emerged and time of need. For exploring that concept, this study has 
aimed to analyze the discarding criteria of the contaminated plates either partly or completely.  

2. Material and methods 

2.1. Study type 

This is an observational study where the contamination types were recorded while preparing the bulk culture plates 
for research purposes.  

2.2. Preparation of culture plates 

The research scholar was indulged to prepare nutrient agar plates in bulk. Proper sterilization procedures including 
appropriate inclusion of moist and dry heat were followed. After sterilization, the plates were prepared in the laminar 
air flow by surface sterilizing using chemical and UV light before processing. Air flow was put on while transferring the 
nutrient media onto the petridishes.  

2.3. Sterility checking 

In general, all the prepared plates were kept at room temperature or incubated for 18 to 24 hours for sterility checking. 
This procedure was followed by the research scholar for this occasion also.  

2.4. Observation of colonies 

After appropriate time and before using the prepared plates for culturing, contamination status of the plates was 
recorded. The region, type and flow of contamination was documented as follows, i) No contamination, ii) 
Contamination on the surface and iii) Contamination underneath. 

3. Results and discussion 

After overnight incubation of the prepared plates in the room temperature, all the plates were analyzed for 
contamination. In the set A preparation, contaminations were found on the surface of 12 plates out of 25 (48%). In this 
stage, the contaminated plates alone discarded and the remaining uncontaminated plates were used for further 
microbiological analysis.    

In the set B, a total of 25 plates were prepared aseptically and kept for sterility checking; as a result, 20 plates (80%) 
were contaminated underneath the surfaces. Thus all the contaminated and uncontaminated plates were discarded. 
Among the 25 plates of set C, 18 plates (72%) were contaminated, where 8 plates (44.5%) were contaminated on the 
surface, 6 plates (33.3%) were found contaminated underneath the surface and 4 plates (22.2%) have both surface and 
underneath contamination, thus all the plates were discarded (Table 1). 
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Table 1 Probability of discarding contaminated plates 

Set Culture 
media 

Number 
of plates 
prepared 

Incubati
on 

Number of 
plates 
contamina
ted 

Location of 
contamination 

Remarks 

A Nutrient 
Agar 

25 Room 
temperat
ure 

12 (48) Surface Only contaminated plates were 
discarded; uncontaminated 
plates were used 

B 25 20 (80) Underneath surface All plates were discarded 
C 25 18 (72) 8(44.5) on surface 

6(33.3) underneath  
4(22.2) both  

All plates were discarded 

Figures in parenthesis denoted percentages 

This study is an eye opener for the microbiologist for scheduling the discarding procedures by means of contamination 
criteria as mentioned in table. Eventhough various intrinsic and extrinsic factors responsible for microbial growth [3, 
7, 12-13], the method of sterilization and aseptic handling procedures play very important role in maintaining the 
culture plate sterility. Temperature is a main factor that potentially affects the microbial growth when it gets increases 
or decreases; thus optimizing according to the microbial character is quite essential [8, 14]. The laboratory based special 
criteria is also planned to evacuate the incubation period based on the growth of microbes.  

As per the present study, it was suggested to prepare the culture media and utilize the plates freshly. Maintaining the 
plates in low temperature sometimes enhance the growth of psychrophilic organisms [9, 16-17]. Thus each and every 
laboratory has to analyze and validate the shelf life of the prepared agar plates, otherwise dryness leads to the plates 
useless. In some cases, research scholars are re-using the un-grown (inoculated) plates for other purposes. But it should 
not be happened because some slow growers may also found on the samples that disturb the new inoculation.  

The quality of the culture media preparation without contaminations is primarily depend on the quality of the raw 
materials including petri dishes, chemicals used for media preparation, additive like whole egg, blood, serum etc. and, 
water [17]. If these parameters are analyzed properly means, then the chance of getting contamination may reduce to 
50%. Improper sterilization of the glassware and nutrients for preparing plates were also make the set up contaminated. 
If improper sterilization occurs then the underneath colonies found makes the whole set up unwanted.  

Improper preparations of the plates also play a vital role in contamination like bubbles in media, cracks, unequal filling 
of the medium, variable amounts of medium in petridishes, color of the medium, gross deformation in the surface of the 
medium and storing the prepared plates in low temperature without sterility checking [18]. Along with that, handling 
procedures and additional supporting criteria should be properly planned like, surface cleaning of hands, usage of 
gloves, laminar air flow, surface cleaning of laminar chamber using chemicals and UV, and avoiding oral microbial flow 
(mask is the alternative). 

By this way, all the prepared nutrient or enriched agar plates must be scrupulously checked for contamination batch 
wise. In some studies suggested that the whole batch of prepared media should be checked for contamination by placing 
the plates at room temperature for at least three days [5,19]; but we strongly suggested that the contamination due to 
poor sterility and improper handling may visualized on day one itself (18 – 24 hours). Most of the studies described that 
only few plates from the batch may keep for sterility checking [20]; in this juncture, we strongly oppose and suggest 
checking all the prepared plates for at least 24 hours and further storing in low temperature.   

4. Conclusion 

Overall from this study, the microbiological laboratories should follow certain guidelines or to pursue the subsequent 
stepwise analysis for sterility management including clean room design, airlock and aseptic personnel protective 
equipments (PPEs), clean room fittings and surfaces, regular and proper cleaning, sanitization and disinfection 
procedures. Further, frequent and routine environmental monitoring and appraisal, scheduled fumigation practices for 
maintaining air sanitation also required. The immediate disposal or cleaning of discarded materials (avoid dumping), 
maintaining and standardizing positive and negative control for variable and invariable sterility assessments should be 
adhered as per the institutional policies.  
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