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Abstract  Article Info 

Most typical salad vegetables include carrots, cabbages, lettuces, bell peppers, cucumber, 

onions, tomatoes, coriander and radishes. The aim of this research was to study the 

microbiological quality of salad vegetables and perform antibiotic susceptibility of 

isolates. In this study, total viable count, total coliform count and yeast, mold count were 

calculated as CFU/ml within sample type and according to various sample sources. Total 

percentage of isolated bacteria and molds were calculated. Antibiotic sensitivity test of 

isolated bacteria was carried out by Kirby-Bauer disc diffusion method according to CLSI 

2017 guideline. Average microbial count was ≤ 107 CFU/ml for all sample types. So, it 

revealed that the vast majority of samples failed to comply with international standards i.e. 

≤104 CFU/ml. Total 172 isolates from raw salad vegetable Escherichia coli 14 (70%), K. 

pneumoniae 12 (60%) and P. aeruginosa 15 (75%) were found to be predominant. 

Whereas, Trichoderma spp 4 (20%) were most predominant amongst mold. Highest 

resistivity was against Amoxicillin/ Clavulanic acid and most sensitivity was against 

Gentamicin followed by Ciprofloxacin and Chloramphenicol. This study showed that raw 

salad vegetable samples were heavily contaminated and the antimicrobial resistance 

pattern shown by the isolates is an indication that adequate measure need be taken to 

regulate drug use in both humans and animals in order to minimize the risk of increasing 

antimicrobial resistance. 
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1. Introduction 

Vegetables represent a major element of our food 

sources. Raw vegetables can harbors a pathogenic 

microorganisms rely on the types of crops, agronomic 

routine, geographical range of production, and climate 

condition before harvest, which may get contaminated 

while growing in farmland or garden or during 

harvesting, post-harvesting handling, processing and 

transportation that can highly impact the microbiota 

pattern (Ahvenainen, 1996; Olaimat & Holley, 2012). 

A salad is a term generally related to various food 

commodities that have a combination of sliced or 

mince element which may be mainly vegetables or 

fruits. Most typical salad vegetables include carrots, 

cabbages, lettuces, bell peppers, cucumber, onions, 

tomatoes, coriander and radishes (Uwamere et al., 

2013). 

In context of Nepal, approximately 75% of 

wastewater created inside Kathmandu valley is 

emptied into waterways without any treatment or with 

limited treatment, inducing pollution of water 

reservoirs. Utilization of polluted water reservoirs and 

untreated sewage or wastewater as a purpose for 

irrigating vegetables is frequent in the Kathmandu 

valley (Shrestha et al., 2016). Manure used for 

improving the growth of crop and salad vegetables 

contribute a higher number of pathogenic 

microorganisms those includes; Salmonella spp., 

Pseudomonas aeruginosa, Escherichia coli, 

Enterobacter spp., Klebsiella spp., Vibrio spp., 

Citrobacter spp., Serratia spp., Providencia spp., 

Yersinia enterocolitica, Aeromonas hydrophila, 
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Listeria monocytogenes and Staphylococcus aureus. 

Accordingly, a greater hazard against public health is 

posed by the organic fertilizers applied in the farmland 

(Rahman & Noor, 2012; Uwamere et al., 2013). 

In current years, the significance of prepared salads 

vegetables as possible carrier of gastrointestinal 

infection have been come to light by various large 

outbreaks across international boundaries (Little & 

Gillespie, 2008). Furthermore, the existence of 

antibiotic resistances both in normal flora and 

pathogenic microorganism in fresh salad vegetables 

may provide to horizontal spreading of resistances. 

Capability of transferring elements due to presence of 

resistance genes can aid the distribution of resistance 

and the extensive use of antibiotic admits direct 

selection or co-selection of resistances (De la Cruz & 

Davies, 2000; Tenover, 2006). Microorganisms 

serving as a source for resistance determinants may 

have high dominance on resistance gene transfer in 

ordinary habitats, such as human’s colon and 

vegetables surfaces. As a result, the existence of 

antibiotic-resistant microbes in fresh vegetables that 

definitely forms further concern for public safety  

(Aarestrup et al., 2008; Walsh & Fanning, 2008; 

Falomir et al., 2010). 

2. Materials and Methods 

Study was conducted from June to December 

2018.Simple random sampling was implemented for 

the collection of sample to study any variances in the 

contamination level of microbes with respect to the 

places. A total of 100 raw salad vegetable samples were 

collected in sterile Ziploc bag from different open 

market and grocery’s shops outlet at Kathmandu, 

Lalitpur and Bhaktapur districts and transported to 

laboratory using an ice box and ice packs and processed 

within 2 hours of collection. In case of delay the 

samples were stored in the refrigerator. Edible portion 

of vegetable were included whereas, non-edible part 

were excluded from the study. 

Each samples to be analyzed were sliced/cut into 

small pieces on a sterile tray using a sterilized knife 

wearing a pair of latex gloves for every individual 

sample. 25 g of each sample was weighed and was 

mixed in 225 ml of diluent separately to make 10 fold 

dilution (Ssemanda et al., 2017). One ml of sample 

were dispensed into empty sterile petri dishes and 

sterile molten plate count agar (PCA) and violet red 

bile agar (VRBA) were poured individually for 

enumeration of total aerobic count, total coliform count 

respectively. Then inoculated petri plates were 

incubated at 37℃ for 24 h (Reasoner, 2004; Faour-

klingbeil et al., 2016) for aerobic and coliform count.  

For enumeration of fungi, 0.1 ml of the appropriate 

dilutions were transferred to the sterile petri dishes and 

45℃ of molten sabourad’s dextrose agar (SDA) mixed 

with 0.1% chloramphenicol and poured into particular 

petri plates by spread plate method. Then respective 

petri dishes were incubated at 25℃ for 5 days 

(Mritunjay & Kumar, 2017). The isolated 

microorganism were distinguish on the principle of 

gram staining, simple staining and lacto phenol cotton 

blue staining (Khanal et al., 2014; collins & lyne's, 

2004). 

2.1 Isolation and Identification of bacterial isolates 

Sample (25 g) was homogenized in 225 ml of sterile 

peptone water. For Salmonella spp, from homogenized 

sample 1 ml was suspended in 9 ml Selenite F Broth 

and incubated for 37℃ for 24 h. After incubation, 

enriched culture broths was used to streak on xylose 

lysine deoxycholate (XLD) plates. Then streaked petri 

plates were incubated at 37℃ for 24-48 h. For 

Pseudomonas aeruginosa, from homogenized sample 

1 ml was suspended in 9ml nutrient broth and 

incubated at 37℃ for 24h. Enriched broth was used to 

steak on Cetrimide base agar. Then streaked petriplates 

were incubated at 42℃ for 24-48h. For Staphylococcus 

aureus, enriched culture broths was used to streak on 

MSA plate and incubated at 37℃ for 24h. For 

Coliform, 25 g sample was homogenized in 225 ml of 

sterile buffered peptone water and from homogenized 

sample 1 ml was suspended in 9ml nutrient broth and 

incubated at 37℃ for 24h. Enriched culture broths was 

used to streak onto MacConkey agar and incubated at 

37℃ for 24h. For Vibrio cholerae, 25g sample was 

homogenized in 225 ml of alkaline peptone water and 

enriched at 37 0C for 18h. After enrichment then it was 

sub-cultured onto TCBS agar and incubated at 37℃ for 

24h. Isolated typical yellow colonies suspected as 

vibrio cholerae. (Hassan et al., 2011; Allydice-Francis 

& Brown, 2012; Jeddi et al., 2014; Abakpa et al., 2015; 

Rivas et al., 2015; Hounmanou et al., 2016; Castro et 

al., 2017). 

After identification, the antibiotic susceptibility test 

of the isolates was done by modified Kirby-Baur disk 

diffusion method as recommended by Clinical 

Laboratory Standards Institute using Mullen Hilton 
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Agar (MHA) (CLSI/NCCLS, 2017). Application of the 

CLSI guidelines, the susceptibility or resistance of the 

isolates to individual antimicrobial agents was 

determined (Shah et al., 2015). 

The results of this research were coded and entered 

in Microsoft office (Excel) version 2013 and move to 

IBM SPSS Version 22. Statistical analysis was done by 

mean deviations. P-value <0.05 was considered 

significant. 

3. Results and Discussion 

Sample collected from Bhaktapur showed highest 

number of contamination across Total viable count 

(TVC), Total coliform count (TCC) and Yeast mold 

count (YMC) when compared with other sources. The 

sample showed statistically non-significant correlation 

TVC (P=0.216), TCC (P=0.395) and YMC (P=0.388) 

within Kathmandu, Lalitpur and Bhaktapur. All 

vegetable samples were found to be heavily 

contaminated with microorganism within a range of 3-

7.89 log CFU/gm. Cabbage accounted for higher total 

viable count whereas coriander i.e. 7.01 log CFU/gm 

and carrot i.e. 6.55 log CFU/ml accounted for higher 

coliform count. Least level of total viable count i.e. 

4.98 log CFU/ml and coliform count i.e. 4.05 CFU/ml 

was observed in Capsicum. Whereas, Cabbage were 

found to be high in Yeast and mold count and Carrot 

account for least count i.e. 5.56 log CFU/ml and 

4.71log CFU/ml respectively. Statistically sample 

taken for study showed non-significant relation with 

TVC (P=0.281), TCC (P=0.101) and YMC (P=0.236). 

 Among 100 samples analyzed from three different 

sources, a total of 172 isolates of E. coli was found in 

higher frequency in all samples, while K. oxytoca 

among the least contaminant i.e. 2 (7%).Whereas, V. 

cholerae were absence in all sample source. Similarly, 

of total 41 molds were isolated, Trichoderma spp were 

most predominant i.e. 4 (20%) and Penicillium was the 

least contaminant fungi i.e. 1 (5%) 1/20. Among them 

cabbage were found to be most contaminated i.e.  

While carrots were least contaminated i.e. 5 (12%). 

Among five variety of vegetables selected, cabbage 

i.e. 46 (26%) were found to be most contaminated 

while capsicum i.e. 22 (12%) were least contaminated. 

P.aeruginosa were most predominant i.e. 15 (75%), 

followed by Coliform along with, Salmonella spp. and 

S. aureus, which was associated frequently with all 

types of sample. Whereas there was no evidence for V. 

cholerae within all types of sample. 

Table 1: TVC, TCC and Yeast and mold Count in sample sources and sample type 

Sample source Mean (TVC) Mean (TCC) Mean (YMC) Sample Type Mean (TVC) Mean (TCC) Mean (YMC) 

Kathmandu 5.63 5.4 4.76 Cabbage 6.58 6.02 5.56 

Lalitpur 6.2 6.02 5.11 Carrot 6.23 6.55 4.71 

Bhaktapur 6.88 6.62 5.55 Capsicum 4.98 4.05 4.92 

- - - - Coriander 6.36 7.01 5.35 

- - - - Lettuce 6.43 5.83 4.75 

Table 2: Percentage occurrence of bacterial and fungal isolates in samples according to different locations 

Positive isolates 
Kathmandu 

(n=45) 

Lalitpur 

(n=30) 

Bhaktapur 

(n=25) 
Molds 

Kathmandu 

(n=45) 

Lalitpur 

(n=30) 

Bhaktapur 

(n=25) 

E.coli 18 (40%) 13 (43%) 20 (80%) A.niger 4 (9%) 3 (10%) 0 (0%) 

K.pneumoniae 17 (38%) 19 (63%) 18 (72%) Trichoderma spp 2 (4%) -- 11 (14%) 

P.aeruginosa 13 (29%) 12 (40%) 15 (60%) Cladosoprium spp 6 (13%) 1 (3%) 2 (8%) 

Citrobacter spp 9 (20%) 5 (17%) 4 (16%) Mucor spp 1 (2%) -- 2 (8%) 

K.oxytoca -- 2 (7%) -- A. fumigatus -- 2 (7%) -- 

V.cholerae -- -- -- Geotrichum spp 1 (2%) 3 (10%) 2 (8%) 

S.aureus -- -- 3 (12%) Penicillium spp -- -- 1 (4%) 

Salmonella spp 3 (7%) 1 (3%) 3 (12%) -- -- -- -- 

Total : 60 (34%) 52 30%) 65 (37%)  14 (34%) 9 (21%) 18 (43%) 
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Table 3: Percentage occurrence of bacterial and mold isolates in samples according to vegetables type 

Positive isolates Cabbage (n=20) Carrot (n=20) Capsicum (n=20) Coriander (n=20) Lettuce (n=20) 

E.coli 11 (55%) 12 (60%) 6 (30%) 14 (70%) 8 (40%) 

K.pneumoniae 12 (60%) 12 (60%) 7 (35%) 10 (50%) 10 (50%) 

p.aeruginosa 15 (75%) 5 (25%) 6 (30%) 9 (45%) 5 (25%) 

Citrobacter spp 5 (25%) 7 (35%) 1 (5%) 3 (15%) 2 (10%) 

K.oxytoca -- -- -- -- -- 

V.cholerae -- -- -- -- -- 

S.aureus 2 (10%) -- -- -- 1 (5%) 

Salmonella spp 1 (5%) 3 (15%) 1 (5%) 2 (10%) -- 

Total:  46 (26%) 38 (22%) 22(12%) 44 (25%) 27 (15%) 

Molds Cabbage (n=20) Carrot (n=20) Capsicum (n=20) Coriander (n=20) Lettuce (n=20) 

A.niger 3 (15%) -- 1 (5%) 2 (10%) 1 (5%) 

Trichoderma spp 4 (20%) 2 (10%) 4 (20%) 3 (15%) -- 

Cladosoprium spp 3 (15%) 1 (5%) -- 2 (10%) 3 (15%) 

Mucor spp -- -- 1 (5%) -- 1 (5%) 

A. fumigatus -- -- -- 1 (5%) 1 (5%) 

Geotrichum spp -- 1 (5%) 1 (5%) 1 (5%) 3 (15%) 

Penicillium spp -- 1 (5%) -- -- -- 

Total  11 (26%) 5 (12%) 7 (17%) 9 (21%) 9 (21%) 

 
Table 4: Antibiotic susceptibility pattern of E. coli and 

citrobacter spp 

Antibiotics 
E. coli (n=51) Citrobacter spp (n=18) 

 (S %) (R %)  (S %)  (R %) 

GEN 49 (96%) 2 (4%) 18 (100%) -- 

C 43 (84%) 8 (16%) 16 (89%) 2 (11%) 

AMC 3 (6%) 48 (94%) -- 18 (100%) 

CTX 42 (82%) 9 (18%) 12 (67%) 6 (33%) 

TE 19 (37%) 32 (63%) 18 (100%) -- 

COT 24 (47%) 27 (53%) 15 (83%) 3 (17%) 

CTR 49 (96%) 2 (4%) 15 (83%) 3 (17%) 

CIP 47 (92%) 4 (8%) 18 (100%) -- 

*GEN: Gentamycin; C:Chloramphenicol; AMC: 

Amoxicillin/ clavulanic acid; CTX: Cefotaxime; TE; 

Tetracycline; COT: Cotrimoxazole; CTR: Ceftriaxon; CIP: 

Ciprofloxacin; S: Sensitivity and R: Resistance 

Escherichia coli 48 (94%), Klebsiella pneumoniae 

50 (98%), Klebsiella oxytoca 3 (100%) and citrobacter 

spp 18 (100%) were most resistance amoxicillin/ 

clavulanic acid (AMC). All 40 Pseudomonas 

aeruginosa isolates were found to be sensitive to 

Gentamicin (GEN), Ceftazidime (CAZ) and 

Levofloxacin (LE). Whereas Imipenem (IPM) and 

Piperacillin/Tazobactam (PIT) were most resistant i.e. 

30 (75%) and 16 (40%) respectively. Only total of 3 

Staphylococcus aureus isolates were subjected to AST 

and found to be sensitive to Gentamicin (GEN) and 

Ciprofloxacin (CIP) i.e. 3 (100%) respectively. 

Whereas Ceftazidime (CAZ) and Amikacin (AK) were 

most resistant i.e. 3 (100%). All total of 6 Salmonella 

spp isolates were found to be sensitive to Gentamicin 

(GEN), Chloramphenicol (C), Ceftriaxone (CTR) and 

Cefotaxime (CTX) i.e. 6 (100%) respectively. Whereas 

Amoxicillin/ clavulanic acid (AMC) was most resistant 

i.e. 2(33%). 

Table 5: Antibiotic susceptibility pattern of K. pneumoniae 

and K. oxytoca. 

Antibiotics 

K. pneumoniae 

(n=51) 
K. oxytoca (n=3) 

 (S %) (R %)  (S %)  (R %) 

GEN 51 (100%) -- 3 (100%) -- 

C 51 (100%) -- 3 (100%) -- 

AMC 1 (2%) 50 (98%) -- 3(100%) 

CTX 33 (65%) 18 (35%) 3 (100%) -- 

TE 39 (76%) 12 (24%) 3 (100%) -- 

COT 47 (92%) 4 (8%) 2 (67%) 1(33%) 

CTR 44 (86%) 7 (14%) 3 (100%) -- 

CIP 51 (100%) -- 3 (100%) -- 

*GEN: Gentamycin; C:Chloramphenicol; AMC: Amoxicillin/ 

clavulanic acid; CTX: Cefotaxime; TE; Tetracycline; COT: 

Cotrimoxazole; CTR: Ceftriaxon; CIP: Ciprofloxacin; S: Sensitivity 

and R: Resistance 

Table 6: Antibiotic susceptibility pattern of P. aeruginosa 

(n=40) 

Antibiotic Sensitive (S %) Resistant (R %) 

GEN 40 (100%) -- 

PIT 24 (60%) 16 (40%) 

CAZ 40 (100%) -- 

IPM 10 (25%) 30 (75%) 

LE 40 (100%) -- 

*GEN: Gentamycin; C:Chloramphenicol; AMC: 

Amoxicillin/ clavulanic acid; CTX: Cefotaxime; TE; 

Tetracycline; COT: Cotrimoxazole; CTR: Ceftriaxon; CIP: 

Ciprofloxacin 
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Table 7: Antibiotic susceptibility pattern of S. aureus (n=3) 

Antibiotics S % R % 

GEN 3 (100%) -- 

CIP 3 (100%) -- 

CAZ -- 3 (100%) 

AK -- 3 (100%) 

TE 2 (67%) 1 (33%) 

E 2 (67%) 1 (33%) 

P 1 (33%) 2 (67%) 

*GEN: Gentamycin; C:Chloramphenicol; AMC: 

Amoxicillin/ clavulanic acid; CTX: Cefotaxime; TE; 

Tetracycline; COT: Cotrimoxazole; CTR: Ceftriaxon; CIP: 

Ciprofloxacin 

Table 8: Antibiotic susceptibility pattern of Salmonella spp. 

(n=6) 

Antibiotics Sensitive (S %) Resistant (R %) 

GEN 6 (100%) -- 

C 6 (100%) -- 

AMC 4 (67%) 2 (33%) 

CTX 6 (100%) -- 

TE 5 (83%) 1 (17%) 

COT 5 (83%) 1 (17%) 

CTR 6 (100%) -- 

CIP 5 (83%) 1 (17%) 

NA 5 (83%) 1 (17%) 

*GEN: Gentamycin; C:Chloramphenicol; AMC: 

Amoxicillin/ clavulanic acid; CTX: Cefotaxime; TE; 

Tetracycline; COT: Cotrimoxazole; CTR: Ceftriaxon; CIP: 

Ciprofloxacin 

In this study, it was found that the average total 

viable count, total coliform count and yeast mold count 

were higher in Bhaktapur followed by Lalitpur and 

Kathmandu and the salad vegetable sample showed 

statistically non-significant correlation (p < 0.05) 

between these three sample sources i.e. TVC 

(P=0.216), TCC (P=0.395) and YMC (P=0.388). The 

salad vegetables that were examined in this showed 

non-significant relation (P<0.05) with total viable 

count, total coliform count and yeast mold count i.e. 

TVC (P=0.281), TCC (P=0.101) and YMC (P=0.236). 

Similar conclusion was reported by Wagle (2015). 

Comparatively, lower microbial load was observed in 

capsicum amongst all other salad vegetable sample i.e. 

≤104 CFU/ml as similar to study conducted in the US 

by Tournas, 2005. It could be because of the fact that 

capsicum or green peppers had lesser count as they 

have smooth, waxy and hard skin which does not 

allows microbes to reach inside and proliferate 

(Tournas, 2005). In this study, overall Cabbage and 

lettuce were found to be higher in total viable count i.e. 

≤106 CFU/ml which, may be due to the fact that leafy 

vegetable like these have high folds and the higher 

surface area which make more susceptible to trapping 

dirt, irrigation water or soil in the folds (Aycicek et al., 

2006). Also, in this study Coriander and Carrot show 

considerably high coliform counts i.e. ≤ 107 CFU/ml. 

Similar, conclusion was reported by Mritunjay et al. 

(2017) and Ahmed et al. (2019), where total coliform 

range from 3.0 to 7.8 log CFU/g and 4.60 to 7.40 log 

CFU/g respectively. In this study, Cabbage were found 

to be high in Yeast and mold count. Whereas Carrot 

account for least Yeast and mold count i.e. 5.56 log 

CFU/ml and 4.71 CFU/ml respectively. The average 

range for Yeast and mold count were 3.02-6.99 

CFU/ml. Similar, finding were observed in a study by 

Jeddi et al. (2014). 

Among 100 samples examined, Escherichia coli, K. 

pneumoniae and P. aeruginosa were the common 

pathogens found to be predominant within samples 

typesi.e. Coriander 14(70%) 14/20, Cabbage and carrot 

12(60%) 12/20, Cabbage 15(75%) 15/20 respectively. 

Similar result were observed in other study (Tambekar 

et al., 2006) ,where E.coli was predominant (38.3%) 

followed by Pseudomonas spp. (16.2 %), S. aureus 

(15.1%) and Salmonella spp (5.8%). However, in this 

study conclusion regarding S. aureus were higher than 

those reported in a study from UK (2.7%), Meldrum et 

al., 2009. The presence of S. aureus in salad vegetables 

from different sources found in this study is an 

indication of poor hygienic practices (Scharff, 2012). 

Similarly, in this study Salmonella spp contamination 

were higher as compare to a study in Spain (Abadias et 

al., 2008). Salmonella spp could arise from washing 

vegetables with contaminated water or handling of 

vegetables by infected workers (Tambekar et al., 

2006).  

Out of 100 sample, total of 41 mold were isolated 

from the sample collected for this study. Among them 

Trichoderma spp were most predominant and 

Penicillium spp were among the least contaminant 

fungi i.e. Carrot 1 (5%) 1/20. Other study (Jeddi et al., 

2014) showed molds like Penicillium (15.6%) and 

Cladosporium (35%) as a major contaminants. 

Similarly, finding by other study (Uzeh et al., 2009) 

reported Mucor spp, Aspergillus fumigatus, 

Trichoderma and Aspergillus Niger were predominant 

in salad sample. 

Total of 172 isolates were subjected to antibiotic 

susceptibility test where all coliform isolates were most 

resistance to amoxicillin/ clavulanic acid (AMC). Only 

total of 3 Staphylococcus aureus isolates were 
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subjected to AST and found to be sensitive to 

Gentamicin (GEN) and Ciprofloxacin (CIP) i.e. 

3(100%) respectively and resistant to Ceftazidime 

(CAZ) and Amikacin (AK) (100%). All total of 6 

Salmonella spp isolates were found to be sensitive to 

Gentamicin (GEN), Chloramphenicol (C), Ceftriaxone 

(CTR) and Cefotaxime (CTX) i.e. 6 (100%) 

respectively. Whereas Amoxicillin/ clavulanic acid 

(AMC) was most resistant i.e. 2 (33%). Similar finding 

were reported by Falomir et al., 2010 where, out of 106 

isolates, 86 isolates were resistant to 

amoxicillin/clavulanic acid (81%), 2 resistant isolates 

in co-trimoxazole (2%), 3 resistant isolates 

streptomycin (3%), 3 resistant isolates in cefotaxime 

(3%), 2 resistant isolates in chloramphenicol (2%) and 

1 resistant isolate in ceftazidime (1%). All total of 40 

Pseudomonas aeruginosa isolates were found to be 

sensitive to Gentamicin (GEN), Ceftazidime (CAZ) 

and Levofloxacin (LE) i.e. 40 (100%).whereas 

Imipenem (IPM) and Piperacillin/Tazobactam (PIT) 

were most resistant i.e. 30 (75%) and 16 (40%) 

respectively. Similar conclusion were found by 

Allydice-Francis and Brown (2012). However, it was 

antagonistic to this study where Imipenem were most 

resistant as compare to the result of Imipenem which 

were most sensitive. This may be due to the fact that 

Fresh raw vegetables may provide to this anomaly, as 

epiphytic bacteria may develop antibiotic resistances as 

a consequence of the large amount of antibiotics used 

in agriculture, and also treating soil with organic 

fertilizers, such as sewage sludge and manure, and 

contaminated irrigation water, may lead to vegetable 

contaminations with resistant bacteria from animal 

origin and/or human sources (De la Cruz & Davies, 

2000; Boehme et al., 2004). 

4. Conclusions 

This research work result determine that all of the 5 

types of vegetable collected from different parts of 

Kathmandu valley failed to comply with international 

standards which is  ≤104 CFU/ml. Despite the high 

microbial counts obtained for some of the samples in 

this study, it is important to note that these samples did 

not show any visible signs of spoilage. Thus outward 

appearance may not be a standard parameters for 

judging the microbial quality of vegetables salad. 

Presence of coliform bacteria showed as indicators of 

fecal contamination by human, animal or irrigation 

water and organic fertilizers. Potential pathogenic 

bacteria isolated were, Pseudomonas spp, 

Staphylococcus spp., and Salmonella spp. These 

bacteria possess a health risk to consumers. 

 From the study it was also found that vegetables 

were also contaminated with mold. Moreover, most of 

the bacterial isolates showed multi-drug resistance to 

more than 3 antimicrobial agents. Where Amoxicillin/ 

clavulanic acid (AMC) was most resistant. So, this 

study confirms the presence of potential pathogenic 

microorganism in salad vegetable samples. 
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