
International Journal of Engineering Science  and Computing, September 2016           3038                                                          http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

A Microbiological Investigation of E.coli and Salmonella on Milk 

and Non- milk Sweets in Indore Region 
Aditi Ozha 

Shreeji Analytical and Research Laboratories Balaji Tulsiyana industrial estate Indore (M.P.).India  

 

Abstract: 

Food-borne disease is globally the single most common illness. Food is a very good source for the growth of microorganisms. 

Most of the pathogens are found in food. There  are so many causes to contaminate food. Microorganisms get all type of nutritions 

from food. Food Products are infected during processing, by handling, mixing of ingredients and exposing the raw materials an d 

fin ished products to the atmospheric microorganis m. The objectives of the present study are to investigate the isolation and 

identification Escherichia coli and Salmonella strains from different types of Non-milk and Milk sweets.   
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I. Introduction 

Microbial contamination can come from several sources. It 

can be introduced by the food handlers. It could be 

introduced directly from the hands, by sneezing or coughing 

onto the food or utensils and surfaces used around food. It 

may also be introduced indirectly by transfer from doors, tap 

or clothes.Raw food can be a source of contamination around 

high risk ready-to-eat foods. Defrosting meat and poultry 

should be kept well away from any high-risk ready-to-eat 

foods as much raw poultry, fresh and frozen, are 

contaminated with Campylobacter and Salmonella. Pests, 

including insects, transfer bacteria to food. All food rooms 

should be pest-proofed in an effort to keep pests out. 

However, the incorrect use of insecticides can lead to 

chemical contamination of food and incorrectly positioned 

insecticutors can lead to contamination of food by dead pests. 

Food exposed to air may also become unfit due to the large 

number of bacteria and spoilage organisms that exist in the 

air. Food should be covered as much as possible; this also 

reduces the likelihood of physical contamination. Additional 

contamination may come from equipment coming in contact 

with food from packaging materials and from personnel 

(Greenwood and Handhooper, 1983; Abdullahi et al., 2005; 

Mohammed et al., 2005; Rogo and Kawo, 2005; Aminu et 

al., 2006; Shamsuddeen and Ameh, 2008; Shamsuddeen et 

al., 2008). Generally, poor sanitary conditions and the 

environment being highly charged with spoilage and 

pathogenic flora could be the source of contamination to 

food items exposed to it. Thus, retailers of food products, 

which include sweets, have been implicated in the spread of 

food-borne diseases (Adesiyun, 1984; Abdullahi et al., 2005; 

Shamsuddeen and Ameh, 2008; Shamsuddeen et al., 2008; 

Oyeyi and Lum-nwi, 2008; Wada-kura et al., 2009). Food 

Borne illness is  the Fifty-third World Health Assembly 

adopted a resolution calling upon the World Health 

Organization (WHO) and its Member States to recognize 

food safety as an essential public health function (WHO 

2002). In India, it is estimated that 20% of deaths among 

children under five are caused by diarrheal disease (WHO 

2006), 70% of these being associated with unsafe food or 

water (Unnevehr and Hirschhorn 2000). So,to combat these 

food borne disease, ensuring that food is microbiologically  

safe, is an essential element of public health. Many 

pathogens like; S.aureus, Pseudomonas aeruginosa, 

Klebsiella sp., E.co li, Salmonella sp., Listeria sp., etc. are 

found in food. 

E. co li is frequently occurring organism in indigenous milk 

made sweets such as Plain Burfi, Kala Kand, Gulab Jamun 

and Gajar Burfi. The method of their manufacturing, 

handling, sale and transportation of these products are 

entirely based on the tradition. As observed during sample 

collection, the handling of sweets with bare hands, non-usage 

of aprons, and absence of hair covering and handling of 

money during serving might also contribute to poor hygienic 

conditions. Salmonellae are known to occur in raw milk, but 

the frequency and level are unknown. Consumption of 

contaminated raw milk has led to outbreaks of salmonellosis. 

Pasteurized milk, too, has been responsible for disseminating 

these organisms which occurred in the product through 

contamination after heating. Occurrence of salmonellae in 

certain dairy products has been demonstrated in the United 

States and elsewhere. Salmonella enterica serovar 

Typhimurium (S. typhimurium) causes enteric disease in 

humans. It is a food- and water-borne pathogen that can be 

easily disseminated in a population: for instance outbreaks of 

salmonellosis can occur by contamination of salad. 

Moreover S. typhimurium causes a systemic, typhoid-like 

disease in mice. S. typhi, which is responsible for human 

typhoid fever, has restricted host specificity.  

 

II. Materials and Methods  

Sample Collection:Ten samples of sweets made up of Milk 

and Non- milk material were collected from various shops in 

Indore.  All samples were collected according to Indian 

Standards (IS:5404-1984),Methods of Drawing and Handling 

of Food samples for Microbiological Analysis. Ten samples 

(Five Milk sweets and five Non-Milk sweets) were  

randomly and aseptically collected in a 150 ml.capacity 

,wide –mouthed glass containers with air tight fitting caps 

which were prev iously disinfected with Ethyl Alcohol and 

autoclaved at 121 
0
 C for 15 minutes.The samples were 

immediately taken to Laboratory for analysis. 

Preparation of Sample: Sample Preparation was performed 

according to IS Method, IS:5887 (Part I)-1976 and 

IS:5887(Part  III)-1999 
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Preparation of Media Used : The media were aseptically 

prepared as when necessary according to the manufacturer’s 

instructions on the labels of the media and autoclaved at 

121
o
C for 15 min. 

 

Microbiological Analysis: Test for E.coli : 25 g. Sample 

was blended into a sterile b lender jar with 200 ml.Peptone 

water 1 ml. of the blended sample into 10 ml. of MacConkey 

broth medium using pour plate method, 1ml. portion of this 

culture is trasferred into MacConkey Agar medium,Eosin 

Methylene Blue Agar and Tergitol -7 Agar.The mixtures 

were turned clockwise and anticlockwise to ensure even 

distribution, the pour plates were allowed to solidify and 

incubated in an inverted manner at 370c for 24 h. The 

colonies were counted and the single colony picked for 

identification tests.[ IS:5887 (Part I)-1976]. 

Test for Salmonella : 25 g. Sample was blended into a 

sterile blender jar with 225 ml.Peptone water 1 ml. of the 

blended sample into 10 ml. of Rappaport Vasiliadis 

Salmonella Enrichment Broth medium using pour plate 

method, 1ml. portion of this culture is trasferred into Phenol 

Red Brilliant Green Agar.The mixtures were turned 

clockwise and anticlockwise to ensure even distribution, the 

pour plates were allowed to solidify and incubated in an 

inverted manner at 370c for 24 h. The colonies were counted 

and the single colony picked for identification tests.[ 

IS:5887(Part  III)-1999]. 

 

Microscopic Examination : Gram Staining Reaction Firm 

(smear) of each of the isolates were prepared by picking a 

small portion of microbial growth from the plates with the 

aid of a sterilised wire loops into a drop of sterile d istilled 

water on glass slides and after making the smear, the slides 

were heat fixed by carefully passing them over a Bunsen 

burner flame. The heat fixed smears were stained with crystal 

violet for 60 s, washed off with water and drained, then 

flooded with Lugol’s iodine for about 60 s and washed off 

gently with water and drained. The samples/slides were 

rinsed with 50- 50 alcohol – acetone for 3 s and were rinsed 

with water and drained. The slides were then counter stained 

with Safranin for 1 min (60 s), then the stains were washed 

off with water. The slides were air dried. Immersion oil was 

dropped on the smears and examined under the oil 

immersion objective of the microscope. 

 

Tests for identification 

Indole Test  

One colony from a pure culture of the bacterium was 

suspended to be investigated, in Tryptone Broth .Incubated 

the medium at 37ºC during 20-28 h.Add a few drops of 

Kovác's reagent. The indole reagent change colour to cerise 

red is a positive test. The indole reagent remains pale yellow 

in a negative test. 

 

Methyl Red Test  

A bacterial colony from a pure culture was inoculated in the 

MR/VP medium and Incubated at 30°C during 3 days or at 

37°C during 48 h. 2-3 drops of a solution of methyl red were 

added. Red colour change shows positive Test. No colour 

change in negative Test. 

 

Voges – Proskaur Test  

Isolates were grown in 5 ml of Peptone water and glucose, 

respectively. This was incubated for 48- 72 h at 37
o
 C then 5 

drops of potassium hydroxide (KOH) was added. The tubes 

were shaken at intervals to ensure maximum aeration after 2-

5 min. The development of red color within 30 s and 60 s 

indicated a Voges-Proskauer positive test. But no red color 

was seen which showed a VP negative result.  

 

Citrate Test  

A colony of pure culture of bacteria was streaked on 

Simmon’s Citrate Agar Slants and incubated at 37
0
c to 48 h. 

In positive test, the colour of the media turns from green to 

blue. In negative test, the colour of the media remains green.  

 

Urease Test 

A loopful organism from the pure culture was inoculated by 

streaking to the slant of the Urea Agar Medium in a zigzag 

manner and incubate at 37°C for 24-48 hours. Obtained the 

tubes from the incubator and observed the colour change. 

The colour of the medium turns yellow to pink shows 

positive test and no colour change shows negative test. 

 

TS I Test 

TSI Agar was inoculated by first stabbing through the center 

of the medium to the bottom of the tube and then streaking 

the surface of the agar slant and incubated at 37
0
C for 48 

hours. 

1. If lactose (or sucrose) is fermented, a large amount of acid 

is produced, which turns the phenol red indicator both in butt 

and in the slant. Some organis ms generate gases, which 

produces bubbles/cracks on the medium. 

 

2. If lactose is not fermented but the small amount of glucose 

is, the oxygen deficient butt will be yellow (remember that 

butt comparatively have more glucose compared to slant i.e. 

more media more glucose), but on the slant the acid (less 

acid as media in slant is very less) will be oxid ized to carbon 

dioxide and water by the organism and the slant will be red 

(alkaline or Neutral pH). 

 

3. If neither lactose/sucrose nor glucose is fermented, both 

the butt and the slant will be red. The slant can become a 

deeper red-purple (more alkaline) as a result of production of 

ammonia from the oxidative deamination of amino acids 

(remember peoptone is a major constitutents of TSI Agar).  

 

 4.  If  H2S is produced, the black co lor of ferrous sulfide is 

seen. 

 

Catalase Test : 

Bacteria were spread on an agar plate and incubate the plate 

over night (18-24 h) under appropriate conditions. Bacteria 

collected from one colony with a sterile inoculating loop (of 

plastic or platinum) and apply the bacteria on a microscope 

slide. One drop of 3% H2O2 was added to the bacteria and 

observed the suspension.  Positive test shows Gas formation 

(O2) in the form bubbles shows that the bacterium has a 

catalase. There is no gas format ion in Negative Test. 

 

III. Results 

 

During the present study, Ten Sweet samples were collected 

from different areas of Indore. Table I represents the list and 

description of samples collected during the study in which,  

source, quantity, packing condition and the type of sample is 

mentioned. These Sweet samples were analyzed 

microbio logically fo r occurrence of Escherichia coli and 

Salmonella bacteria. The samples were cu ltured onto 

different media as per the Indian Standard for identification 

of Escherichia co li and Salmonella bacteria. The bacteria 
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appearing onto the agar plates were isolated and identified 

individually. Table 2 presents E.coli  and Salmonella found 

on different Media. Some samples showed positive bacterial 

growth where as some d id not. E.coli was found on six  sweet 

samples where as Salmonella was found on three sweet 

samples. colony appearing on the  plates was analyzed for 

morphological features. To avoid confusion  each sample was 

given a code name. Table III presents the microscopic 

characters observed after the Gram staining at 100X under 

microscope. Gram negative bacteria having rod shapes of 

different sizes were primarily observed (table III). 

 Co lonies were identified from select ive media and picked 

for further identification  arising out of total 10 

samples.Table 4 presents biochemical characteristics of 

different bacteria. 

Table V shows various Biochemical tests revealed the 

presence of E.coli and Salmonella in different sweet samples 

(table V). the detailed identification keys are given as 

follows: 

In this study,both E.coli and Salmonella found in Besan 

laddu, Chhena rasgulla and Motichur laddu where as only 

E.co li found in Khoa Burfi,Khopra Paak and Mawa Mishri 

Laddu both organisms were absent in Milk Cake,Makkhan 

Vada,Chiku Dry and Soan papdi. 

E.co li  
 
Culture Characters  

The bacterium showed dark pink coloured colony on 

MacConkey plate. Large and small both type of colonies 

appeared on plate. Shape of the colony-regular, margin- 

entire, circu lar and s mooth verified it to be the colony of E. 

coli. 

 

Microscopic Characteristics 

E. coli was light pink coloured, Gram negative, rod shaped 

bacteria and gave pink colour after gram staining. 

 

Biochemical Characters 

E. coli  gave Indole positive, MR positive, VP  negative, 

Citrate negative, TSI positive , H2S negative, Gas production 

test positive, Catalase positive, Starch Hydrolysis, 

Gelat inase, oxidase were negative (Aneja, 2000).  

Salmonella  

 

Culture Characters  

The bacterium showed the colour of medium to change from 

pink to red on Phenol red/brilliant green agar. Large and 

small both type of colonies appeared on plate. Shape of the 

colony-regular, margin- entire, circu lar and smooth verified 

it to be the colony of E. coli.  

 

Microscopic Characteristics 

Salmonella was light pink coloured, Gram negative, rod 

shaped bacteria and gave pink colour after gram staining.  

 

Biochemical Characters 

Salmonella gave Indole positive, MR positive, VP  negative, 

Citrate negative, TSI positive , H2S positive, Gas production 

test positive, Catalase positive, Starch Hydrolysis, 

Gelat inase, oxidase were negative (Aneja, 2000).

Table I. List and description of samples during study. 

 

 

 

 

 

 

 

              

 

 

 

 

 

 

 

 

 

 

 

 

Table II. Cultural Characteristics of bacterial colonies found in different sweet samples.  

S.No. Sample ID Source Quantity Packing 

Condition 

Type of Sample  

1 S1 Kanadia Road, Indore 250 g. Sealed  Khoa Burfi 

2 S2 Kanadia Road, Indore 250 g. Sealed  Besan Laddu 

3 S3 Vijay Nagar, Indore 250 g. Sealed  Milk Cake 

4 S4 Vijay Nagar, Indore 250 g. Sealed  Makkhan Vada  

5 S5 Palasia,Indore 250 g. Sealed  Khopra Paak 

6 S6 Palasia,Indore 250 g. Sealed  Chiku Dry  

7 S7 Bapat Square,Indore  250 g. Sealed  Chhena Rasgulla  

8 S8 Bapat Square,Indore  250 g. Sealed  Soan Papdi 

9 S9 MR-10 Square,Indore 250 g. Sealed  Motichur Laddu 

10 S10 MR-10 Square,Indore 250 g. Sealed  Mawa Mishri Laddu 
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S.No. Sample 

ID 

MacConkey 

Agar 

EMB Agar Tergitol-7 

Agar 

Phenol 

Red/Brilliant 

Green Agar 

XLDA Agar 

1 S1 Pin headed small 

pink colonies.  

Very small 

colonies having 

metallic sheen. 

Yellow 

colonies in 

very small no. 

No change in 

colour. 

Colonies did  

not show 

blackening.  

2 S2 Pink coloured 

colonies 

appeared. 

Greenish 

coloured metallic  

sheen found. 

Yellow 

coloured 

colonies found. 

Media colour 

changed in to 

red. 

Colonies found 

with black 

centres. 

3 S3 No Growth. No growth No growth No growth No growth 

4 S4 No Growth No growth No growth No growth No growth 

5 S5 Pinkish Colonies. Metallic Sheen 

observed. 

Yellowish 

colonies 

observed. 

No change in 

colour. 

No blackening  

observed. 

6 S6 Pinkish yellow 

colonies. 

No metallic  

sheen found. 

No yellowish 

colony found. 

No change in 

colour. 

No blakening  

observed. 

7 S7 Pinkish colonies 

observed. 

Colonies found 

with Green  

metallic sheen. 

Yellowish 

colonies found. 

Colour of the 

media changed 

into red. 

Colonies with  

black centres 

found. 

8 S8 Light pink 

colonies found 

 Small colon ies 

having dark blue 

centre. 

Media colour 

changed into 

blue. 

No change in 

colour. 

Colurless 

colonies found. 

9 S9 Pinkish colonies 

observed. 

Green metallic  

sheen observed. 

Yellow 

colonies found. 

Media colour 

changed into 

red. 

Colonies with  

black centres 

found. 

10 S10 Pinkish colonies 

observed. 

Metallic sheen 

observed. 

Yellowish 

colonies 

observed. 

No growth. No growth. 

 

  Table III.Microscopic characteristics of bacteria found in different s weet samples . 

 

S.No. Sample ID Gram characteristics 

1 S1 Gram negative,pink co loured rods. 

2 S2 Gram negative,rods. 

  Gram negative small rods. 

3 S3 NA 

4 S4 NA 

5 S5 Gram negative,rods. 

6 S6 Gram negative rods found in pairs. 

7 S7 Gram negative,rods. 

  Gram negative small rods. 

8 S8 Gram negative rods found in pairs. 

9 S9 Gram negative rods in chains. 

  Gram negative small rods in clusture. 

10 S10 Gram negative rods. 
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Table IV.Biochemical identification of different bacteria. 

 

S.No. 
Sample 
ID Indole MR VP 

Citrate  
utilization 

Urease  
test TSI H2S 

Gas  
Production Catalase 

Starch 
 hydrolysis 
test 

Gelatinase 
 activity 

Oxidase 
 test 

1 S1 + + - - - + - + + - - - 

2 S2 + + - - - + - + + - - - 

    + + - - - + + + + - - - 

3 S3 NA NA NA NA NA NA NA NA NA NA NA NA 

4 S4 NA NA NA NA NA NA NA NA NA NA NA NA 

5 S5 + + - - - + - + + - - - 

6 S6 - - + + + + - + + + - - 

7 S7 + + - - - + - + + - - - 

    + + - - - + + + + - - - 

8 S8 + + - - - + - + + - - - 

9 S9 + + - - - + - + + - - - 

    + + - - - + + + + - - - 

10 S10 + + - - - + - + + - - - 

 

Table V. Confirmation of E.coli and Salmonella 

 

Name of bacteria  Gram Staining   

E.coli Gram negative rods. 

Salmonella s p. Gram negative small rods found in clustures. 

 

S.No. 
Name of 
bacteria Indole MR VP 

Citrate  
utilization 

Urease  
test TSI H2S 

Gas  
Production Catalase 

Starch 
 hydrolysis 
test 

Gelatinase 
 activity 

Oxidase 
 test 

1 E.coli + + - - - + - + + - - - 

2 Salmonella + + - - - + + + + - - - 
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