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Introduction 
 

Baking industry is considered as one of the 

major segments of food processing in India. 

Baked products are gaining popularity 

because of their availability, ready to eat 

convenience and reasonable good shelf life 

and taste (Vijaykumar et al., 2013). Cake is 

the form of food that is usually sweet and 

often baked. It supplies body building protein, 

fats and carbohydrates. Cake is normally 

prepared with refined wheat flour, sweetening 

agent (sugar), binding agent, egg, fat and 

vanaspati, liquid flavor and some form of 

leavening agent such as yeast or baking  

 

 

 

 

 

 

powder (Salunke, 2015). Finger millet flour 

can be used to enrich the nutritional quality of 

cake. Finger millet (Eleusine coracana) also 

known as ragi, nachni or Nagli is one of the 

important millets in India. Finger millet is 

extensively grown on hilly areas and southern 

part of India and is widely consumed in the 

form of dumping by vast section of people. 

Finger millet is the rich source of Calcium 

(300-350mg%), Phosphorus(283mg%), Iron 

(3.9%) (Swami and Swami, 2006). 

Nowadays, food safety issues are getting 

more stringent as it affects the safety and 
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Microbial analysis is essential part of food safety. In the present study ragi cake base was 

analysed for the microbial tests. All samples were taken in triplicates. Specific media were 

used for identification of different microbes (yeast, mould, bacteria). For the identification 

and microbial analysis Total Plate Count (TPC), Potato Dextrose Agar (PDA) were used 

and for confirmation of number of colonies. In this study, the cakebase samples were 

prepared without added chemical preservative and stored at room temperature were used 

for microbial analysis. Ragi cake was prepared with ragi flour and refined wheat flour in 

proportion of 50:50 and condensed milk, butter, baking powder, baking soda, aerated 

water and cocoa powder. The microbiological quality of ragi cake base was monitored by 

analyzing the total plate count (TPC) and yeast and mold count (Y&M). Results obtained 

in this study revealed that ragi cake base stored at room temperature spoiled about 3.5 

times faster than stored at chilled temperature. At room temperature storage, the cakes 

become moldy on the 8
th

 day with the highest TPC of 6.05 log10 CFU and Y&M count of 

6.21 log10 CFU. 
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health of human. Present study focussed on 

the microbiological testing of food as it is also 

important to ensure safety of food. 

 

According to Islam et al., (2013), food safety 

consists of three types of hazards which are 

microbiological, physical and chemical 

hazards. Thus, food safety is also the concept 

that food will not be injurious to the consumer 

at the point of consumption, when it is 

prepared and or eaten according to its 

intended use (International Organization for 

Standardization, 2005). However, 

microbiological hazards are the critical factors 

to affect the consumer due to the production 

of bacteria and toxin that may cause cases of 

food poisoning. 

 

Ragi cake base is one type of ready-to-eat 

foods. However, it is categorized as a type of 

cake that provides an excellent growth 

medium for many kinds of microorganisms, 

as it provides rich nutrients for 

microorganisms, high in moisture content and 

has a neutral pH (Siriken et al., 2009). This 

type of ready to eat cake product is not shelf 

stable and pose a potential public health risk 

if subjected to temperature abuse at any stage 

of their production, storage, distribution and 

marketing as well as their production under 

unhygienic conditions.  

 

In Gilbert et al., (2000) reported that 

unsatisfactory value for microbiological 

quality of various ready-to-eat foods were 

greater than 6 log10CFU for aerobic plate 

count while acceptable values are within 5 

log10CFU to 6 log10CFU. The Institute of 

Food Science and Technology (IFST) has also 

drawn up the generalized microbiological 

specification for cakes and pastries, which 

stated the maximum acceptable levels of yeast 

is 5 log10 CFU and moulds is 4 log10 CFU. 

Furthermore, according to Good 

Manufacturing Practice (GMP) guidelines 

indicates the level expected immediately 

following production of food, for cakes and 

pastries for Yeast and Moulds is 2 log10 CFU 

(Carl, 2014). In addition, stated that the 

microbiological quality of ready-to-eat foods 

≥ 5 log10 CFU was considered unsatisfactory 

level for TPC while < 4 log10 CFU was 

considered satisfactory level (Food Standards 

Australia New Zealand, 2015). 

 

In addition, the storage temperature of ragi 

cakes at the end of food supply chain which 

are in the retail outlets become important as it 

may affect the microbiological stability of the 

cake. However, most cakes are normally laid 

out on shelves at room temperature rather 

than being stored in refrigerators.  

 

Undesirable microbial growth in cakes and 

other bakery products may occur, resulting in 

spoilage especially when stored at room 

temperature (Jariyawaranugoon, 2013). In 

addition, some of the major contaminants 

present in the filled baked products are mold 

and yeast that contributed to the overall 

microbial load of the bakery products. These 

contaminants also play major role in the 

spoilage of the baked products due to 

inadequate preparatory steps like cooling, 

slicing and transport (Shahbaz, et al., 2013). 

Therefore, the aim of this research was to 

study the microbiological quality of ragi cake 

base stored at room temperature. 

 

Materials and Methods 

 

Material 

 

The different types of raw material are used 

for the preparation of ragi cake base. Like 

(Ragi flour, refined wheat flour, condensed 

milk, cocoa powder, baking powder, baking 

soda, chocolate essence, butter) in which 

some raw material are having very low shelf 

life easily effect on microbial contamination. 

Therefore, needs the study of microbial 

analysis. 
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Methods 

 

Microbiological method  

 

Determination of total plate count 

 

The microbiological analysis was carried out 

according to (U.S. Food and Drug 

Administration, 2001). Total plate count 

(TPC) was determined at 0
th

, 2
nd

, 4
th

, 6
th

 and 

8
th

 days of storage at room temperature. Ragi 

cake base Sample 25 gm was aseptically 

weighed and placed in a plastic bag. One 

gram of the ragi cake samples was obtained 

(using a sterile knife and wearing sterile 

disposable hand gloves) and transferred into 9 

ml of distilled water in a glass beaker. The 

beaker was shaken thoroughly. Serial dilution 

of the solution was done by transferring 1ml 

into 9 ml of distilled water upto 10
-2

 dilution. 

From each of the serially diluted samples 

0.1ml was plated on Plate Count Agar plates. 

The plates were inverted and then incubated 

at 37±1°C for 48 hr and colonies seen were 

counted. Number of CFU was counted and 

reported as log CFU/gm. 

 

Determination of yeast and mold count 

 

Yeast & Mould counts were determined by 

spread plating method at 0
th

, 2
nd

, 4
th

, 6
th

 and 

8
th

 days of storage at room temperature (U.S. 

Food and Drug Administration, 2001). 

Sample 25gm was aseptically weighed and 

placed in a plastic bag. One gram of the ragi 

cake samples was obtained (using a sterile 

knife and wearing sterile disposable hand 

gloves) and transferred into 9 ml of distilled 

water in a glass beaker. The beaker was 

shaken thoroughly. Serial dilution of the 

solution was done by transferring 1ml into 9 

ml of distilled water upto 10
-2

 dilution. From 

each of the serially diluted samples 0.1 ml 

was inoculated over Potato Dextrose agar 

plates. These plates were incubated at 25°C 

for 5-7 days.  

 

Results and Discussion 

 

In this study, different duration of storage at 

room temperature was used for microbial 

observations. On the basis of observations of 

microbial growth whereby molds have started 

to grow on the 6
th

 day of storage, therefore the 

analysis was discontinued on day 8
th

 at room 

temperature storage. The ragi cake base stored 

at room temperature was seen to be moldy on 

the 8
th

 day of storage. Based on this study, 

TPC and Y&M count increased during 

storage period of 8 days at room temperature. 

This happened because the room temperature 

(25°C ± 2°C) is the optimum temperature that 

allows growth of microorganism and this 

temperature also falls below the danger zone 

temperature which is 4.4-60ºC. Leaving food 

out too long at room temperature can cause 

bacteria to grow to dangerous levels that can 

cause illness because the bacteria grow most 

rapidly in danger zone temperature, which 

doubling in number in as little as 20 minutes 

(United States Department of Agriculture., 

Food Safety and Inspection Service, 2013.).  

 

Furthermore, it is also due to the presence of 

oxygen which allows growth of aerobic 

microorganisms (Jariyawaranugoon, 2013). 

Another study showed that Y&M started to 

grow on the 10
th

 day of cakes stored at 

ambient temperature (Khaki et al., 2012). 

Upon storage at room temperature, highest 

TPC was 6.05 log10 CFU on the 8
th

 day of 

storage while yeast and mold were 6.21 log10 

CFU on the 8
th

 day of storage. Therefore, the 

results of the present study showed that the 

ragi cake base stored at room temperature 

might not be safe to consume on the 8
th

 day of 

storage onwards as the results of TPC and 

Y&M were greater than the permitted level. 
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Table.1 Total plate count at serial dilutions and at various time intervals 

 

Day No of Colonies 

 10
0
 10

-1
 10

-2
 

0
th

  0 0 0 

2
nd

 0 0 0 

4
th

  22 2 0 

6
th

  38 12 0 

8
th

  288 105 19 

 

Table.2 Pictures of total plate count 

 

Sr. No. Day Number Dilution factor No. of Colonies 

1. 0
th

 day 

 

 

 

 

10
0 

= 0 count 

 

10
-1

= 0 count 

 

10
-2

= 0 count 

 
2. 2

nd
 day  

 

 

10
0 

= 0 count 

 

10
-1

= 0 count 

 

10
-2

= 0 count
 

 
Sr. No. Day Number Dilution factor No. of Colonies 

3.  

4
th

 day 

 

10
0 

= 22 count 

 

10
-1

= 2 count 

 

10
-2 

= 0 count 
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4. 6
th

 day 

 

10
0 

= 38 count 

 

10
-1 

= 12 count 

 

10
-2 

= 0 count 

 

 
Sr. No. Day Number Dilution factor No. of Colonies 

5.  

8
th

 day 

10
0 

= 288 count 

 

10
-1 

= 105 count 

 

10
-2 

= 19 count 
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Table 1 gives details Total Plate Count of ragi 

cake base. Table depicts results about number 

of colonies at 0
th

, 2
nd

, 4
th

, 6
th

 and 8
th

 day. 

 

Table 2 gives details about number of count, 

day and respective pictorial count. Plates with 

nil (zero) colony count are not depicted in the 

table. 

 

Ragi cake base was prepared with 50% Ragi 

flour and 50% refined flour and additional 

other ingredients like condensed milk, butter, 

baking powder, baking soda, cocoa powder 

and essence. The prepared ragi cake base 

didn’t contained any chemical preservative 

and was stored at room temperature. The 

microbial analysis of the cake base 

determined by analysing Total Plate Count, 

Yeast and Mould count by recording the 

observations upto 10
-2 

dilutions. The 

microbial analysis of cake base was analysed 

at 0
th

, 2
nd

, 4
th

, 6
th

 and 8
th 

day. The colony 

appeared from 4
th

 day of analysis. On 4
th

 day 

number of colony were 22 for 10
0 

dilution, on 

6
th

 day 38 colony and 8
th

 day 288 colony 

respectively. By calculation the colony count 

was within the permissible limit. After 8
th

 day 

Yeast and mould growth was observed and 

sample was deteriorated. Thus, it was found 

that ragi cake base was spoiled at 8
th

 day of 

it’s storage at room temperature. 
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