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Abstract: Green leafy vegetables has great nutritional and therapeutical value and is used as main ingredient for consumption. The 

aim of this study was to identify the bacterial population in different area of green leafy vegetables obtained from local market sites of 

Shegaon and Akola. In order to identify them, bacteriological analysis was performed on five fresh green leafy vegetables (Spinach, 

Fenugreek, Coriander, Dill leaves, Chuka) were collected. All vegetables sample proceed to identify standard plate count SPC CFU/ ml.  

Highest no. of bacterial colony found in Fenugreek (5.1× 103 CFU/ ml) followed by Coriander (4.0× 103 CFU/ml), Spinach (2.1 × 103 

CFU/ml), Chuka (3.0× 103), Dill leaves (2.8×  103 CFU/ ml) . E. coli, S. aureus, P. aeruginosa, S. enterica , K. pneumoniae were 

identified on the basis of morphology and Biochemical test. Then most probable number count in green leafy vegetables Spinach 18 × 

102 , Fenugreek 90× 102 , Chuka 45, Dill leaves 55, Coriander 18× 102 MPN/ 100 ml. The NaCl treatment used for the reduced microbial 

load of green leafy vegetables. The bacterial load ranged after NaCl treatment in SPC method. Spinach 1.5× 103 CFU/ ml, Fenugreek 

4.8× 103 CFU/ ml, Chuka 2.1× 103 , Dill leaves 2.0× 103 , Coriander 3.0× 103 . Most probable number count after NaCl treatment. 

Spinach 18× 102  MPN/ 100ml, Fenugreek 18× 102 CFU/100 ml, Chuka 25 MPN/ 100ml, Dill leaves 20 MPN/ 100ml, Coriander 18× 102 

MPN/ 100ml. This study revealed that vegetables were contaminated different bacteria and the Microbial load can be reduced when 

properly washed especially with NaCl water.  
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1. Introduction 
 

The term vegetable applies to edible part of the plant that 

stores food in stems or leaves. Vegetable are green and 

leafy- like in appearance bearing edible stems or leaves and 

roots of plants (Sharma, O. P., 2004).They are value mainly 

for their high carbohydrate, vitamin and mineral contents. 

Vegetables may be edible root, stems, leaves, fruits or seeds. 

Each group contributes to diet in its own way (Robinsonm, 

O. S., 1990.)  Vegetables are one of an important part of a 

balanced diet. Recently, the consumption of fruits and 

vegetable have been increased significantly, because are 

dietary sources of nutrients, micro nutrients, vitamins and 

fiber for human and well- being (Eni et al., 2010). In 

addition, therefore, the nutrition policies have strongly 

promoted the consumption of a diet containing more than 

400 gm / day of fresh vegetables as a notional goal for health 

promotion (FAO/WHO, 2004). 

 

The number of outbreaks of food- borne illness associated 

with consumption of fresh vegetables and fruits have 

increased due to the demand for fresh produce (Behrsing J, 

et al., 2000; Sengun I.Y et al., 2004). The presence of 

spoilage and pathogenic micro- organisms of leafy 

vegetables has long been recognized (Nascimento MS, et al.,  

2003). Salmonella spp. Escherichia coli and 

Staphylococcusaureus (Viswanathan P., et al.,  2001, 

Abongo B. O., et al.,  2008., Soriano JM et at., 2000.) have 

been isolated from vegetables which can become 

contaminated with these pathogens any of several points 

from the field through to the time of consumption (Szabo E. 

A. et al.,  2000; Beuchat L. R., 2002; Harris L, et al., 2003.). 

It was reported that the vegetables such as fenugreek, and 

spinach, Dhaniya, Sepu, Sourly leaf carries Escherichiacoli, 

Staphylococcusaureus, Salmonellaenterica, Klebsiellaspp. 

(R. V. Sudershan, et al., 2014). The incidence of food borne 

outbreaks caused by contaminated vegetables has increased 

in recent years (Mukherjee, A., et al., 2006).Effective and 

feasible sanitation methods are required to remove 

pathogens and also to prevent food born diseases associated 

with consumption of fresh vegetables and fruits (Karapinar 

M , et al., 2007). Although most processors and consumers 

assume that washing fresh vegetables and fruits will reduce 

the microbial load on their surface, studies have shown that 

water washing alone is not effective in reducing microbial 

population on the fresh vegetable (Beuchat LR et al., 1998, 

Sapers G. M. 2001). The leafy vegetables are deep in the 

NaCl containing 15-20 min. The Back containing 10-20gm. 

In 100-150 liter is the most widely used sanitizer in fresh 

produce process. NaCl creates about 1 to 2 log microbial 

reduction on fresh vegetables at commonly used 

concentration. (Delaquis PJ, et al., 2004, Allend A et al., 

2008). 

 

2. Material and Methods  
 

Vegetables are important protective food and highly 

beneficial for the maintenance of health and prevention of 

diseases.  They contain valuable food ingredients which are 

essential for the proper function of the body. This research 

was carried out to investigate the microbiological quality of 

some green leafy vegetables and total microbial load 

determination according to standardize method to control the 

microbial population i.e. NaCl method.  For this study the 

following material was used and methods were adopted :- 

 Collection of sample: Five types of fresh leafy vegetables 

were purchased from local market of Shegaon and Akola. 

All samples were collected in a clean and sterile polythene 

bags and transported to the laboratory analysis. 
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 Material used: During this research work on " Coliform 

contamination in green leafy vegetables " following 

materials were used for the study. 

 

All the media used were procured from Hi-media. 

Nutrientagar, EMB agar  (Eosin methylene blue), 

Macconkey agar, Macconkey broth, Lactose broth, Mannitol 

salt agar, Psedomonas isolation agar, Bismuth sulphite agar, 

Deoxycholate citrate agar, Xylose lysin Deoxycholate agar, 

MR- VP medium, Coser citrate broth, sugar fermentation 

broth, Reagents and staining solutions.                                    

 

3. Methodology 
 

1) Study Zone:  The study was carried out with green leafy 

vegetable collected from local market of Akola and 

Shegaon.  Spinach, Dill leaves, Chuka, Fenugreek, 

Coriander leaves were analysed during the course of 

study at regular time intervals. 

2) Collection of samples: Total 25 samples of the above 

mentioned green leafy vegetables were collected and 

further processed for microbial analysis.  Samples were 

collected in sterile polythene zip bag to avoid any 

external contamination during handling and transported 

to Microbiology Laboratory for further analysis. 

3) Sample processing: Twenty five gram of each collected 

vegetables was weighed in sterile condition and 

homogenized in sterile saline water using Pestle and 

Morter for five minutes.  All the sterile conditions were 

maintained throughout the process.  The homogenates 

were collected in sterile tubes and stored at -20°C for 

further used (Uzeh, R. E. et al., 2009). 

4) Isolation of Bactertia: One ml of each sample was 

serially four fold diluted in sterile water upto 10
-2

 

dilution.  The amount of 0.1 ml at 10
-2

 dilution was 

spreaded over Nutrient agar media using sterile 

spreaders.  The plates were incubated at 37°C for 12 – 24 

hours for the appearance of colonies.  Discrete colonies 

were subcultured in Nutrient Broth and streaked over 

differential media agar plates i.e. MacConkey Agar, 

EMB agar and mannitol salt agar, Pseudomonas isolation 

Agar were incubated at 37°C for 12 – 24 hours.  The pure 

bacterial colonies obtained were primary identified using 

a Morphological analysis.  Each isolated pure culture was 

maintained at 4°C for further analysis (Ray Bibek, 2004). 

 

Total plate count of Bacteria (CFU/ml) :- 

Microbial load in each vegetable sample was determined as 

CFU/ml and was calculated using formula (Prescott L. M., et 

al., 2009). 

 

Total coliform number is countedby most probable 

number method ( MPN) . 

 

Presumptive Test 

In MPN method the Presumptive test performed using with 

Lactose broth and incubated at 37°C for 24 hrs. 

 

Confirmed test: 

This test is done by using MacCokey Agar Medium to check 

the growth of coliform bacteria. 

 

Completed test:  

The completed test performed also the Nutrient agar plate. 

Coliformed bacteria isolated by presumptive test, confirmed 

test and completed test (Olivera M., 2010). The confirmed 

bacteria were Escherichia coli, Staphylococcus aureus, 

Psedomonas aeruginosa, Salmonella enterica and Klebsiella 

pneumonia. All the colonies of this bacteria were then 

analyzed for their biochemical characteristics. Identification 

was confirmed by morphological, Biochemical and Cultural 

characteristics on the basis of Bergay’s Manual of 

determinative bacteriology (Buchanan R. E. and Gibbons N. 

E., 1974). 

 

Comparative analysis: 
Further the study has focused on decreasing the load of 

microbial population from vegetable sample for that 

alternative NaCl treatment to green leafy vegetable has been 

carried out. 

 

4. Results and Discussion 
 

Observation Table 

 

Table 1: Collection of samples Green leafy vegetables from different area 
Sr. No Botanical name of sample Area Shegaon Area Akola 

1 Spinacea oleracea (Palak) Bus stop side 4 Tower chowk 4 

2 Foenum graecum (Methi) Bhagat sing chowk 3 Khadki 2 

3 Rumex Vesicarius (Ambat chuka) Phule nager 2 Jatharpeth 3 

4 Peucedanum graveolence (Sepu) Nagzari road 2 Janta market 2 

5 Coriandrum sativum (Kothimbir) Station road 2 Ramdaspeth 1 

 Total  13  12 

 Total Samples    25 
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Table 2: Number of isolates and their percentage 

 
 

Table 3: Total coliform present in Green Leafy Vegetables by SPC method 

 
 

Table 4: Total Coliform present in Green leafy vegetable by SPC method after NaCl treatment solution 

 
Table 5: MPN count of Coliform organism using MacConkey Broth 
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Table 6: MPN count of Coliform organism using MacConkey Broth after NaCl treatment 

 
 

5. Discussion 
 

Vegetables are consumed widely as an energy source by 

human beings. They are rich in vitamins and minerals.  

Green leafy vegetables are popular around the world. Heavy 

metal contamination of vegetables cannot be underestimated 

as these foodstuffs are important components of human diet. 

There are many pathogenic microorganism reside over them, 

which can cause many food born infection such as diarrhea 

and Salmonellasis.  

 

All the vegetable samples in this study were microbial 

contaminated. However the total viable count of Green leafy 

vegetables varied with type of samples (Table.1).  

 

A total of 25 sample of fresh Green leafy vegetables 

comprising five types Spinach, Dill leaves, Coriander, 

Chuka, Fenugreek. All the vegetables samples were 

collected from local market of Shegaon and Akola. The 

samples were collected in sterile plastic bags and were 

transported to the laboratory for microbial analysis.  

 

According to the cultural, morphological and biochemical 

characteristics of the organisms isolated a five bacterial 

genera was isolated i.e. E. coli, K. pneumoniae, S. aureus, S. 

enterica, P. aeruginosa. (Table No. 2). E. coli (26.31%) and 

S. aureus (26.31%) was the most frequently isolated a 

followed by K. pneumoniae (21.05%), S. enterica (15.78%) 

and P. aeruginosa (10.52%) (Fig. 2) was least frequently 

isolated.  Our result are in accordance with the result of 

Nwachukwu E. et al., (2013) they reported that the isolates 

Staphylococcus, Streptococcus, Bacillus, Klebsiella, 

Escherichia, Psedomonas, Salmonella, Saccharomyces, 

Aspergillus, Rhizopus were obtained from vegetables and 

fruit samples. 

 

Arfat Mohammed Goja et al. (2013) reported five different 

genera isolated from vegetables includes staphylococcus 

(33%) was the most frequently isolated followed by 

Enterobacteriaceae (25%), Bacillus (17%), Streptococcus 

(17%) and Micrococcus (8%). Bacteria of belonging to the 

same genera were also isolated and identified by other 

researchers from fruits and vegetables in different countries  

similarly Osamwonyi et al., 2013; Eni et al., 2010; 

Rajvanshi, 2010; Tambekar and Mundhada, 2006; Uzeh et 

al, 2009; Adebolu and Ifesan, 2001.  

 

All the isolates obtained were appeared at different 

frequencies in the vegetable sample. During study it was 

noticed that S. aureus and E. coli present in all leafy 

vegetables whereas very less percentage of  P. aeruginosa 

was present.   

 

The result reveled from Arfat Mohammed Goja (2013) 

shown that bacterial, coliform and fecal coliform counts 

observe from vegetables are recorded higher counts. The 

total viable count was ranged from 1.2 × 10
5
 to 2.8 × 10

7
 

CFU    ml
-1

. This high load CFU mL
-1

 of viable count of 

vegetables could be attributed to the unhygienic practices 

right from the farm to the market and exposed to potential 

microbial contamination at every step, including cultivation, 

harvesting, transporting, packaging, storage and selling to 

the final consumers. 

 

The predominant bacterial colonies were isolated from plate 

count agar by pour plate method (Harrigan 1998)  Microbial 

count ranged from SPC method  for Spinach 2.1× 10
3
 CFU/ 

ml, Fenugreek 5.1× 10
3
 CFU/ ml, Chuka 3.0 × 10

3
 CFU/ml, 

Dill leaves 2.8 × 10
3
 CFU/ ml, Coriander 4.0 × 10

3
 CFU/ ml. 

(Table No. 3 and Fig 2). Similar finding were obtained from 

Arfat Mohammed Goja et al., (2013) Microbial count range 

from 1.2 × 10
5
 - 2.8 ×10

-1 
CFU/ ml for Mloukhia; 3.4 × 10

5
 - 

4.8 × 10
5
 CFU/ ml for Tomato and 2.3 × 10 -  8.0 × 10 CFU/ 

ml
-1

 for green paper. 

 

The presence of feceal and non feceal coliform organisms in 

green leafy vegetables indicates the contamination from 

different sources so it was obvious that eating these 

vegetables can exposed the consumer to many risk. 

Therefore, it recommended that these vegetables should be 

thoroughly washed before consumption. Hence in the 

present study with prefer NaCl treatment to green leafy 

vegetables to reduced the microbial population. 

 

It was noticed that microbial count was reduced to some 

extent after NaCl treatment for 20 min. The microbial count 

ranged from SPC method Spinach 1.5× 102, Fenugreek 4.8× 

10
2
, Chuka 2.1×10

2
, Dill leaves 2.0 × 10

2
, Coriander 3.0 × 

10
2
.(Table No. 4 and Fig. 3). These results are in accordance 
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with the result of Nwachukwu E. et al., (2013).  According 

to them bacterial load range from 1.3 × 10
4
 - 1.8 × 10

6
 CFU/ 

g.  reduced by the chemical treatment.  

 

The result form Nwachukwu E. et al (2013) reported the 

effect of chemical treatment on microbial load of fruits and 

vegetables reveled that each of the chemical reduced 

microbial count to various degrees. Similarly various 

scientist reported the used of different chemicals vinegar, 

Shalaby and El- Raliman (2006) reported used of potassium 

sorbate but was not found effective against many bacteria. 

However Frazier and Westhoff (1998) reported used of 

potassium sorbate, sodium benzoate and vinegar and they 

recognize it as a safe chemical. 

 

Result from the study  shows presence of  total coliform and 

feacal coliform from the samples and the maximum levels 

for Spinach 18 × 10
2
 MPN/ 100ml, Fenugreek 90 × 10

2
 

MPN /100ml, Chuka 45 MPN/ 100ml, Dill leaves 55 

MPN/100ml, Coriander 18 × 10
2
 MPN/100ml (Table No.5). 

Similar findings were obtained from Arfat Mohammed Goja 

et al., (2013) also reported bacterial count range for MPN 

from100
-1

; (28.11) MPN/100ml
-1

 for Mloukhia (75.15) MPN 

/100 ml
-1

 for Tomato and (150, 20) MPN/100
-1

ml for green 

pepper. 

 

This study revealed that the green leafy vegetables were 

contaminated with microorganisms which could be of public 

health importance. Proper sanitary major should be adopted 

while handling green leafy vegetables to limit the level of 

Microbial contamination, so we recommended the use of 

NaCl treatment in washing the vegetables which is easily 

available, cheap and easy method for adoption. 

 

References 
 

[1] Abongo Bo, Momba MNB, MWambakana, JN (2008). 

Prevalence and Antimicrobial susceptibility of 

Escherichia coli 0157: H7 in vegetables sold in the 

Amathole district Eastern cape prorince of South Africa. 

J Food Protect, 71 : 816-819. 

[2] Allende A, Selma Mr, Lopez- Galvez F, Vilaescusa R, 

Gil MI. (2008). Role of commercial sanitizer and 

washing system on epiphytic microorganism and 

sensory quality of freah - cut escarole and Lettuce, 

postharvest.  Biol Tech, 49 : 155-163. 

[3] Bachanan R. and Gibbon N. (1998).  Bergey’s manual 

of determinative bacteriology. 

[4] Behrsing J, Winklers,Franz P, premier R. (2000). 

Efficiency of chlorine inactivation of Escherichia coli 

on vegetables, Postarves Bio Tech, 19 : 187-192. 

[5] Beuchat L.R. (2002).  Ecological factor influencing 

survival and growth of human pathogens on raw fruits 

and vegetables. Microbes Infect, 4 : 413-423. 

[6] Beuchat LR, Nail BBV, Adler BB, Clavero MRS. 

(1998). Efficiency of spray application of chlorine in 

killing pathogenic bacteria on raw apples, tomatoes, and 

lettuce. Journal Food Protect, 61 : 1305-1311 

[7] Delaquis PJ, Fukumoto LR, Toivonen PMA, Cliff MA. 

(2004). Implications of wash water chlorination and 

temperature for the Microbiological and sensory 

properties of fresh cut iceberg lettuce. Postharves BI'll 

Tech, 3 (1) : 81-91. 

[8] Eni, A.O., I. A. Oluwawemitan and A.U. Solomon, 

(2010). Microbial quality of fruits and vegetables sold 

in sango ota, Nigeria. Afr.J.Foodsci., 4 :  291 - 296. 

[9] Entani E., Asai M., Tsujihata S., Tsukamoto Y. and 

Ohta M. (1998).  Antibacterial action of vinegar against 

food-borne pathogenic bacteria including Escherichia 

coli O157:H7.  J. Food Prot., 61(8) : 953 – 959. 

[10] FAO. and WHO., (2008). Microbiological hazards in 

fresh fruits and vegetables. Meeting Report, 

Microbiological Risk Assessment Series, FAO/WHO, 

Geneva, Switzerland, pp: 1-38. 

[11] Frazier W. C. abd Westhoff D. C. (1998).  Food 

Microbiology 4
th

 Ed. MacGraw-Hillm New Delhi. 

[12] Harris L, Farber J, Beuchat L, Parish M, Suslow T, 

Garrett E, Butsa F. (2003). Outbreaks associated with 

fresh produce: incidence , growth , and survival of 

pathogens in fresh and fresh cut produce. Comp Rev 

Food Sci., 2 : 78 - 141. 

[13] Karapinar M, Sengun IY. (2007). Antimicrobial effect 

of koruk ( unripe grape is vit. is vinifera) juce against 

Salmonella Typhimurium on salad vegetables. Food 

Control, 18, 702-706. 

[14] Mukherjee, A., Sph. D. Jones, A.T., Buesing , K.M., 

Diez Ginzcez, (2006). F. Longitudinal Microbiological 

servey of fresh produce grown by farmers in the Journal 

of food protection, 69 : 1928-1936.  

[15] Nascimento MS,Silva N, Catanozi,M, Silva KC.(2003). 

Effect of diffraction ttreatments on the natural 

microbiota of lettuce. J. Food Protect, 66 : 1697-1700.  

[16] Oatergaard E. (1994).  Evaluation of antimicrobial 

effects of sodium benzoate and dichlorobenzy alcohol 

against dental plaque microorganism study.  Acta 

Odortol. Scand., 52(6) : 335 – 345. 

[17] Osamwonyi, O.U., O.N. Obayagbona, W. Aborishade, 

F. Olisaka, E. Uwadiae and O.N. Igiehon, 

(2013). Bacteriological quality of vegetable salads sold 

at restaurants within Okada town, Edo State, Nigeria. 

Afr. J. Basic Applied Sci., 5 : 37 - 41. 

[18] Prescott L. M., Harley J. P., Klein D. A., (2002).  

Microbiology, 5
th

 Edn., McGraw-Hill, New York. 

[19] R. V. Sudershan, R. Nareen Kumar, L. Kashinath, V. 

Bhaskar and K Polasa (2014). Food borne infection and 

Intoxication in Hyderabad, India, Hindawl publishing 

corporations. Epidemiology Research International 

Volume, Artical ID 942-961,5 pages 

[20] Rajvanshi, A., (2010). Bacterial load on street vended 

salads in Jaipur city, India. Internet J. Food Saf., 12 : 

136 - 139. 

[21] Ray Bibek, (2004). Fundamental food Microbiology, 

Third Edition London CRC Press. 

[22] Ray, B. and A.K. Bhunia, (2007). Fundamental Food 

Microbiology. 4th Edn., CRC Press, USA., ISBN-13: 

978-0849375293, pp: 492. 

[23] Robinson, D.S.(1990). Food Biochemistry and 

Nutrional value Long man scientific and Technical 

publisher, New York USA. 

[24] Sapers GM. (2001). Efficiency of washing and 

sanitizing methods for disinfection of fresh fruit and 

vegetables products. Food Techol Biotech, 39 (4) : 305-

311. 

[25] Sharma OP (2004). Hills Economy. A textbook of 

Botany, 2nd edition Arish press Dhaka, Bangladesh. PP. 

18-21 

Paper ID: ART20172968 105 



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 5, May 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[26] Soriano JM, Rico H, Molto JC, Mane's J (2000). 

Assessment of the Microbiological quality lettuce 

served in University restaurants. Int J Food 

Microbiological,  58 : 123-8.  

[27] Szabo EA, Scurrach KJ, Burrows JM. (2000). Survey 

for psychotropic bacterial pathogens in minimally 

processed lettuce. Left Apply Microbial, 30 : 456-460. 

[28] Tambekar, D.H. and R.H. Mundhada, 

(2006). Bacteriological quality of salad vegetables sold 

in Amravati city (India). J. Biological Sci.,6 : 28-30. 

[29] Titarmare, A., P. Dabholkar and S. Godbole, 

2009. Bacteriological analysis of street vended fresh 

fruit and vegetable juices in Nagpur city, India. Internet 

J. Food Saf., 11 : 1 - 3. 

[30] Uzeh, R. E., F. A., Alade and M. Bankole (2009).  The 

microbial quality of pre-packed mixed vegetables salad 

in some retail outlets in Lagos, Nigeria. Arf. J. Food 

Sci.,3(9) : 270 – 272.. 

[31] Uzeh, R.E., F.A. Alade and M. Bankole, (2009). The 

microbial quality of pre packed mixed vegetable salad 

in some retail outlets in Lagos, Nigeria. Afr. J. Food 

Sci., 3 : 270 -272. 

[32] Viswanathan P, Kaur R. (2001). Prevalence and growth 

of ppathogens on salad vegetables, fruits and sprouts. 

Int. J. Hyg Envir Heal, 23 :  205-213. 

[33] WHO., (2004). Fruit and vegetables for health. Report 

of a Joint FAO/WHO Workshop, September 1-3, 2004, 

Kobe, Japan. http://www.who.int/dietphysicalactivity/ 

publications /fruit_vegetables_report.pdf. 

Paper ID: ART20172968 106 




