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Abstract

The present study was aimed to assess the micogfigal quality of street vended drinking
water of Dhaka city. The water samples were calédrom street vendors in different
areas of Dhaka city. All of the 30 samples werenfbhaving microorganisms higher than
WHO limits for drinking water. Four (13.34%) sampleere confirmed to hav@almonella
contamination and twenty (66.67%) samples wereaoimtated withPseudomonasBased
on morphological and biochemical characterizatBaimonellaisolates were identified as
Salmonella choleraesuiand Salmonella bongoriAmong the isolates oPseudomonas
fourteen were identified a®seudomonas alcaligenand six were asPseudomonas
aeruginosa During antibiogram foSalmonella,100% of the isolates were found resistant
to Penicillin. Chloramphenicol, doxycycline, Gentarim, Neomycin were sensitive to all
of the isolates. ThBseudomonaisolates showed a significant drug resistanceetuiddlin
(100%), Ampicillin (95%), Amoxicillin (95%) and Nalixic acid (85%). The present study
demonstrates that drinking water samples from stveadors in Dhaka city are not
complying with microbiological specifications of V\Hand indicates that street vending
drinking water in Dhaka city may not be safe fontan consumption and also shows that
these are the potential sources of drug resistaatmaonellaandPseudomonas
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1. Introduction

The quality of drinking water is of vital concem mankind, since it is directly associated
with human life [1].Water is unsafe for human consumption when it doatpathogenic
or disease-causing microorganisms, chemicals, hestals etcFood and water-borne
pathogens such &almonella, Campylobacteand Escherichia coliand recentlyListeria
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monocytogenepose a major health threat globally [2]. A gloleastimation by World
Health Organization (WHO) indicated that in 200Barly 1.8 million people died from
diarrhoeal disease primarily due to the consumptibnontaminated food and drinking
water. Although mostSalmonella infections in human are self-limited confine to
gastrointestinal tract, but when infection spreddyond the intestine causing severe
infections that spread to the bloodstream, menintjgiags of the brain or other deep
tissue, it requires an appropriate therapeuticrietgion with antibiotics. In the recent
times, another major concern is the occurrence oftindrug resistance among the
Salmonelld3]. It is presumed that the extensive use of aatiits, especially in livestock
production, may have resulted in the increasinglamce of antibiotics resistance in food
borne Salmonella[4]. Pseudomonaspecies are Gram negative motile rods belonging to
the family Pseudomonaceae and found in variousremvients including water, soil and
rhizosphere [5]Pseudomonass a clinically significant and opportunistic pagen, often
causing nosocomial infections, particularly amongnune compromised patients. They
induce a variety of human infections, including teaemia, respiratory infections,
genitourinary tract infections, and wound infectof6]. One of the most worrying
characteristics dPseudomonais its low antibiotic susceptibility.Pseudomonasasily
develops resistance either by mutationin chromeadlgrencoded genes, or by
the horizontal gene transfer of antibiotic resistadeterminants [7JAntibiotic resistance
by bacteria has been recognized as a major meglioalem facing humankind [8]. The
selection of effective antibiotics is critical ftire treatment of invasive infections, but has
become more difficult as antibiotic-resistance aseased [9].The occurrence and
spread of antibiotic resistant bacteria (ARB) ameesping public health problem
worldwide and they are available in water. Thisdgtwas conducted to evaluate the
microbiological quality of street vending drinkingater and identification of different
species ofSalmonellaand Pseudomonaand characterization of antibiotic susceptibility
of the isolates from water samples in Dhaka city.

2. Material and M ethods
2.1. Sample collection

A total of 30 filter drinking water samples werdleoted from street vendors (commonly
known as filter water)from 10 different areas [Mohammodpur (M), Shahal{gg),
Dhanmondi (DM), New Market (NM), Farmgate (FG), Gtllan (Gu), Kawran Bazar
(KB), Mirpur (MP), Mohakhali (MK), Gulshan (G)] ibhaka city, Bangladesh. Sterile
Schott Duran bottles were used to collect the saspkeptically. All the samples were
kept immediately at% analyzed accordingly.

2.2. Microbiological quality analysis of water

Enumeration of Aerobic Plate Count (APC), Entertbaaceae andE. coli were
performed according to ISO standard method (ISCBZB®3(E), Microbiology of food



S. Ahmed et al. J. Sci. Res. 6 (2), 359-371 (20B6]1

and animal feeding stuffs-Horizontal method for #m@umeration of microorganisms-
Colony-count technique at %D). Enumeration of microorganisms was ddme serial
dilution technique followed by pour plate technigaed plate count agar was used.
Enumeration of Enterobacteriaceae &ndoliwas performed bost Probable Number
(MPN) method. For presumptive test of Enterobaatede andk.coli sterile LST broth
was used. EE and EC broth were used for the coafiom of Enterobacteriaceae aBfd
coli.

2.3.1 Enrichment of salmonella

The samples were inoculated into Buffer peptoneeifair pre-enrichment and incubated
at 35-37°C for 2442 hrs. For selective enrichménat tultures from the pre-enrichment
media were inoculated into Tetrathionate Broth,tents were mixed well and incubated
at 35-37°C for 24+2 hrs.

2.3.2 Isolation of salmonella

Vortex-mixed samples from Tetrathionate broths vatreaked onto the surface of Xylose
Lysine Deoxycholate (XLD) agar, Salmonella Shiggl&S) agar and Bismuth Sulfite
Agar (BSA) using sterile inoculating loops and thka dishes were covered, inverted and
incubated at 35-37°C for 2442 hrs. The presump8aémonellacolonies were then sub-
cultured by streaking onto the fresh XLD agar, Sfaraand BSA using a sterile
inoculating loop and then incubated at 35-37°C2@+2 hours for obtaining only single
type of colonies. After incubation, typical or sigpus Salmonellacolonies were
examined.

2.3.3. Confirmation of the salmonella isolates

The presumptive&Salmonellaisolates were identified by three confirmatorydiiemical
tests, Triple Sugar Iron (TSI) agar test, LysinenlAgar (LIA) test and the urease test.
Two or more suspicious colonies were selected feach XLD, SS and BSA plate. TSI
slant was inoculated with a portion of each coltwystreaking slant and stabbing butt,
after inoculating TSI slant, LIA slant was also é¢ntated by stabbing butt without
flaming, and TSI, LIA was incubated with loosenepg at 35-37 ° C for 24+2 hrs. All
presumptiveSalmonellafrom TSI and LIA slant were tested for urease pobidm. For
the urease test, 2 loopful of pure and well isdg&&lmonella colonies were inoculated
into the urea broth and incubated with looseneds ap35°C for 48 h. Only urease
negative cultures wereSalmonella which were isolated for further biochemical
characterization.

2.4.1.Enrichment of pseudomonas

The samples collected were inoculated into buffeptpne water for enrichment and
incubated at 35-37°C for 24+2 hrs.
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2.4.2.Isolation of pseudomonas

From enrichment media, one (1) loop full was steehkon Cetrimide agar and
Pseudomonas agar containing petri-dishes. Theplétes were kept at 35-3T for 24-
48 hrs. After incubation, the plates were obsefeedreenish fluorescence colony.

2.4.3.Confirmation of the pseudomonas isolates

Oxidase test: A filter paper (Whatman No. 1) wdeitaand 2-3 drops of 1% solution of
N,N,N",N’- tetra methyl 1-p-phenylendiamine dihydtdoride on filter paper. By loop,
suspected colony was smeared on it. Purple colar pvaduced within 5-10 seconds.
Oxidase positive colonies were presumptR@eudomonasnd isolated for biochemical
characterization.

2.5. Maintenance and preservation of the isolates

Presumptive colonies were transferred to nutrigat alants and two slants of each isolate
were kept in refrigerator at’@ for further study. Occasional sub culturing (8/deks)
was maintained to keep the cultures in active da@mrdcharacters unimpaired.

2.6. ldentification of different species of salmonella and pseudomonas

The isolated colonies were identified on the ba$imorphology, cultural characters and
their biochemical profile. Arrangement of vegetatisells, shape and gram reaction were
observed under microscope after proper strainintp@fsolates. The test organisms were
stained by Gram’s Method to determine their stajnitharacteristics. Biochemical test
like Urease production test, Oxidase test, Cataleaetion, Indole test, Citrate utilization
test, Production of hydrogen sulphide, Methyl-R&R] test, Voges-proskauer (V.P.)
test, Fermentation test, Lysine decarboxylase aotlity test, Nitrate reduction, Gelatin
liquefaction, Starch hydrolysis were done for idfgcdtion of different species of
SalmonellaandPseudomonas

2.7. Antimicrobial susceptibility testing

The antimicrobial susceptibility testing was donethe agar disk diffusion method as
described by Clinical and Laboratory Standardsitutst (CLSI) [10].The isolates were
tested for susceptibility to Amoxycillin 1@, Ampicillin 30 pg, Chloramphenicol 3Qg,
Doxycycline 30ug, Erythromycin 15ug, Kanamycin 30ug, Nalidixic acid 30ug,
gentamicin10ug, Neomycin 30ug, and Penicillin 1Qug on Muller-Histon agar plates.
Pure colonies of isolateBlalmonellaand Pseudomonasiere emulsified in normal saline
and turbidity was matched with 0.5 McFarland tuityidstandards. The respective
antibiotics discs were placed on the culture plafée plates were incubated at 35 for
24 h and inhibition zone were measured. The seitgithnd resistance of the isolates
towards the antibiotics were determined as peCih®l.
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3. Resultsand Discussion
3.1. Enumeration of viable bacterial counts

A total of 30 water samples from street vendorsenallected from 10 areas in Dhaka
city. Three parameters viz. Aerobic Plate Coufit,coli and Enterobacteriaceae were
studied for the microbiological quality analysisvedter. The result of aerobic plate counts
and enumeration d&. coliand Enterobacteriaceae are documented in (Table 1)

Table 1. Result of enumeration of microoigms (APC), Enterobacteriace&e,coli,
SalmonellaandPseudomonas.

Spre Apctetum o (vPniomy Samonetia "
M1 4% 10° 17 0 Present  Present
M2 2.3x 10 22 45 Absent  Present
M3 2.1x 10 1600 28 Absent  Present
SB1 1.7510° 47 47 Absent  Absent
SB2 1.65x10° 1600 54 Absent  Absent
SB3 1.35x10° 240 49 Absent  Absent
DM1 2.35¢x10° 39 6.1 Absent  Absent
DM2 6.25¢107 39 14 Absent Absent
DM3 1.11x10° 280 28 Absent  Absent
NM1 4.4x10" 280 140 Present  Absent
NM2 9.7x10° 140 9.2 Absent  Absent
NM3 5.5x10* 54 14 Absent  Absent
FG1 3.2x10° >1600 47 Present  Present
FG2 4.3x10 >1600 20 Absent  Absent
FG3 2x10* 0 4 Absent  Present
Gul 2.3x10° 22 17 Absent  Present
Gu2 3.4x10° 6.8 14 Absent  Present
Gu3 4.2x10* 14 22 Absent  Present
KB1 500 22 17 Absent Present
KB2 80 6.8 14 Absent Present
KB3 350 14 22 Absent Present
MP1 5.1x10* 0 0 Absent  Present
MP2 1.5x10° 0 2 Absent  Present
MP3 2.35¢10° 0 0 Absent Present
MK1 2.5x10° 7.8 45 Present  Present
MK2 2.4x10° 21 7.8 Absent  Present
MK3 2x10° 350 >1600 Absent Present
G1 3.65¢10° 49 11 Absent  Present
G2 4.4x10° 17 0 Absent Present

G3 3.75x10° 110 0 Absent Present
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According to WHO (2011) Guideline for Drinking WatQuality the standard for
APC is 1x18 cfu/mL and 0 (MPN)/ml forE. coli. The Aerobic Plate Count in water
sample was found range from 80 to 4.4%10 /ml. E. coli and Enterobacteriaceae count
was ranged from 0 to >1600 (MPN)/100 ml. 4 samp¥ese found contaminated with
Salmonellaand 20 samples were contaminated viddeudomonasTable 1 shows that
86.67% of the water samples exceeded WHO guidétindPC, 83.34 % of the water
sample exceeded WHO guideline fir coli and all the 30 samples exceeded WHO
guideline for drinking water for any one of the paeter. These values for APC afd
coli were found unacceptable for drinking water [11pHubet al. [12] reported among
45 samples, collected from different outlets of WM@&ater supply chain, 26 samples
exceed the WHO standard for APC and 57.78% sanepiesed for coliform and 51.11%
for E. colibacteria. Vagarakt al.[13] reported that in India out of 30 samples 1hgkes
(33.33%) were contaminated with either one or ntben one type of organisms. It is
well known that quality and safety of drinking wat®nstitutes to be an important public
health issue, because its contamination is resplenfr the transmission of infectious
disease that cause serious illness. Internationaervguality standards permit no
detectable level of harmful pathogen in drinkingteva Data from present study
demonstrate that drinking water samples from stregtdors in Dhaka city are not
complying microbiological specifications of WHO arddicate that street vending
drinking water in Dhaka city may not be safe fontaun consumption.

3.2.1. Isolation of salmonella

Out of 30 water samples a total of 10 samples vi@rad positive forSalmonellabased
on growth characteristics on three selective m¢a8BA, XLD and SS agar). Out of 10
suspectedSalmonella isolates only 4 isolates (SM1, SNM1, SFG1, SMKlgrev
confirmed by biochemical studies such as TSI, LlAdaurea hydrolysis test. The
presumptive colonies were isolated $almonellaif the colonies showed alkaline slant
and acidic butt on TSI agar, purple slant on LIA aid not hydrolyze Urea.

3.2.2. Biochemical characterization of salmonella isolates

All the isolates were found Gram negative, shod tmder microscope after proper
straining of the isolates which correspond to therphological characteristics of
Salmonella. Specific biochemical and carbohydrates fermematsudies were also
carried out to identify different species $&lmonella The results of the biochemical test
are shown in Table 2.



S. Ahmed et al. J. Sci. Res. 6 (2), 359-371 (20B6b

Table 2. Biochemical characteristics of Be&monella spjsolated from drinking

water.
Test parameters Biochemical test results

S M1 S NM1 S FG1 S MK1
TSI (red slant& yellow but) + + + +
LIA(purple slant) + + + +
H,S from TSI slant - + + -
Lysin decarboxylase +
Catalase test + +
Citrate utilization + + + -
Oxidase test -
MR test - + -
VP test - - +
Motality + + + +
Indole
Urease - -
Gram staining
Arabinose - + +
Xylose - + +
Glucose + + + +
Lactose - - - -
Rhamunose - + +
Melibiose - + +
Sorbitol -
Trehalose - + + -

Note: * +’ indicates pdgd reaction and ‘—' indicates negative reaction.

3.2.3. Presumptive isolation of salmonella isolates

All of the 4 isolates were maotile and fermentedcgke but did not ferment lactose which
is special biochemical character $almonellaspp. The above characteristics (Table 2)
indicate that the isolates belong to the geBabnonellaand found closely related to the
species ofSalmonella choleraesuigisolates SM1, SMK1) andalmonella bongori
(isolates S NM1, S FGWhile compared with the standard description giveBergey's
Manual of Determinative Bacteriology [14[n this investigation out of 30 samples 4
samples were found positive f8almonellaand the total percentages of occurrence was
13.34%. These results agree with Bhattal, who reported that out of 300 samples only
14% were reported to be positive f8almonellaand the organisms were identified &8s
typhi, S. paratyphiA, S. typhimuriumandS. enteritidig15]. In Nepal Shresthat al.[16]
reported 4.7% occurrence &almonella,of which 1 (10%) wasS. paratyphiA and
9(90%) were non-typhi, in 86 water samples coli@édtem urban water supply system of
Kathmandu and Rasheeadt al. [17] reported that 5% of the drinking water samples
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collected from Lahore, Sargodha and Sahiwal wergacoinated witifSalmonellawhich
is lower than our present study

3.2.4. Antimicrobial resistance patterns of salmonelldates

The antibiotic sensitivity assay of ti8almonellaisolates against commercial antibiotics
illustrated that 100% of thBalmonellasolates were found resistant to Penicillin follave
by Amoxicillin (75%), Ampicillin (50%) and in thease of Erythromycin, Nalidixic acid,
Kanamycin, only one isolate (25 %) was resistaftengas the rest of the isolates were
either susceptible or intermediate. 75% of theaisd were intermediately susceptible to
Erythomycin. With reference to Chloramphenicol, goycline, Gentamycin, Neomycin,
all of the isolates were sensitive. Nalidixic A@dd Kanamycin were sensitive to 75% of
the isolates followed by Ampicillin (50%). This iicates that the Penicillin, Amoxicillin
and Ampicillin can hardly be considered fore theatment of Salmonella infections
as compared to Chloramphenicol, doxycycline, @entin, Neomycin. Besides, 25% of
the isolates showed multiple-drug-resistance (MRE&RYive antibiotics, while, the rest
75% of the isolates exhibited MDR to 2 antibiotidhe percentage of resistance is
presented in Fig. 1. Ahmeet al. [18] reported that about 87.5% isolates were found
resistant to amoxicillin and ampicillin followed barythromycin (62.5%), doxycycline
(50%) which is higher than our present study. Wi@leloramphenicol sensitivity was
100% in all the isolates. Kanamycin and doxycycliveess sensitive in 50% of the isolates
[18]. In Malaysia Gunasegaraat al. [19] reported that all (100%) of th®almonella
isolates were resistant to ampicillin, tetracyclined chloramphenicol. In case of
penicillin only 28.6 % isolates were resistant aiddthe isolates were susceptible to
kanamycin. They also examined that 71.4 % of tledaiss showed MDR to three
antibiotics and rest 28.6 % of the isolates exbibMRD to four antibiotics [19].

100% -
o 80% T H Resistance
@ —1
& 60% {— u Intermediate
3
E 40% Sensitive

20% - — 11

0% — Sy S|

S FE S S s
he S 3) cﬁo @‘@s &i '\x\ @ N

>
QOA"A Gé\ ‘%00 ‘%(b ‘%‘b&& QQ)Q

Antibioticsused

Fig. 1. Graphical representation of percentageSafmonellaisolates show their response to
antibiotics used in the study.
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Comparable observations were also reported by Mafal. [20] who demonstrated
the 90% of the isolates from domestic and wastter samples were susceptible to
neomycin and kanamycin while 10% were intermediAgainst doxycycline, 57.5% of
isolates were resistant. In Nep&8hresthaet al. [21] reported that all theSalmonella
isolates were 100% susceptible to chlorampheniwdidixic acid and 70% were resistant
to amoxicillin. White et al. [22] examined that most of thBalmonellaisolates were
susceptible to antimicrobials tested. Twenty-eigB6%) Salmonella isolates were
resistant to at least one antimicrobial and 10 (LB%ates displayed resistance to four or
more antimicrobials.

3.3.1. Isolation of pseudomonas

Out of 30 water samples 20 samples were foBsdudomonagpositive by appropriate
microbiological methods and biochemical tests. phesumptivePseudomonassolates
were confirmed by biochemical tests such as oxitleste Gram staining and Catalase test.
All of the 20 isolates of suspect®deudomonawere found positive foPseudomonasn
oxidase test, Gram staining and Catalase test. piine colonies displayed Greenish
fluorescence on Pseudomonas Agar (PA) and Cetrifigde (CA).

3.3.2. Identification of different species of pseudomonas

The isolated colonies were identified on the ba$imorphology, cultural characters and
their biochemical profile. In Gram staining the mloology of the isolated bacteria was
rod shape, gram negative, single or paired in gearent which was similar with
morphological characters oPseudomons Specific biochemical and carbohydrates
fermentation studies were carried out to identiiffedent species oPseudomonasThe
results of the biochemical test are shown in theb(& 3). Based on the above biochemical
characteristics (Table 3), 14 out of 20 isolateSIIPPM2, PM3, PFG3, PKB1, PKB2,
PKB3, PMP2, PMP3, PMK1,PMK3, PG1, PG2, PG3) foulndely related to the species
of Pseudomonas alcaligeasd rest 6 isolates (PFG1, PGul, PGu2, PGu3, PRIAK?2)
were identified a®seudomonas aeruginosdiile compared with the standard description
given in “Bergey’s Manual of Determinative Bact@ogy”. In this investigation 20 out
of 30 samples were found positive which corresp@®d67% of occurrence. The
occurrence oPseudomonawas higher than some literature cited. In Indiagafaliet al.
[23] reported 20% prevalence B$eudomonais drinking water sample.
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Table 3. Biochemical characteristics of Peeudomonas sppolated from drinking water.

Test parameters

Isolates Identified and their Baogical Behavior

P M1

P M2
P M3
P FG1
P FG3
P Gul

P Gu2

P Gu3
P KB1

P KB2

P KB3

P MP1

P MP2

P MP3

P MK1

P MK2

P MK3

PG1

P G2
P G3

P. alcaligens

P. alcaligens

P. alcaligens

P. aeruginosa

P. alcaligens

P. aeruginosa

P. aeruginosa

P. aeruginosa

P. alcaligens

P. alcaligens

P. alcaligens

P. aeruginosa

P. alcaligens

P. alcaligens

P. alcaligens

P. aeruginosa

P. alcaligens

P. alcaligens

P. alcaligens

P. alcaligens

Citrate
Oxidase

+ +

s+

MR - - - + + +
VP - - -
Motality + o+ o+
Indole - - -
Urease - - -
Growth at4iC + + +
Growth at P6 + o+ 4
Nitrate
reduction
Gelatin
liquefection
Starch
hydrolysis

Gram staining - - - - -
Glucose,acid - - -+ o+ o+

Lactose,acid | - - - + -

Note: * +' indicates positive reaction and ‘—

indtes negative reaction.

3.3.3.Antibiotic resistance patterns of the isolated mk®uonas

The antibiotic sensitivity assay of thPseudomonasisolates against commercial
antibiotics showed that 100% of thé®>seudomonassolates were found resistant to
Penicillin followed by Ampicillin (95%), Amoxicilin (95%), Nalidixic acid (85%),
Erythromycin(70%), and Doxycycline (30%). 45 % dfet isolates were found
intermediately susceptible to Kanamycin followed 6&fyloramphenicol (35%). With
reference to Gentamycin and Neomycin, all of thelates were sensitive to these
antibiotics. Chloramphenicol was sensitive to 65% tbe isolates followed by
Doxycycline (60%), Kanamycin (35%), Erythromycin0g8), Nalidixic acid (10%),
Ampicillin and Amoxicilin (5%). Besides, 40% of theolates showed multiple-drug-
resistance (MDR) to five antibiotics, 25% of thelées exhibited MDR to six antibiotics.
The percentage of resistance pattern is present&iji 2. Igbinoseet al. [24] reported
that all isolates (100%) from fresh water and mitieglor samples from Alice were
susceptible to ciprofloxacin and gentamicin. Coseby, all (100%) were resistant to

penicillin.
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Fig. 2. The resistance pattern Rdeudomonassolates towards the commercial antibiotics used i
the study.

The percentage of isolates resistant to antibidgtiasur present study was higher than
some literature cited. Hirulkar and Soni reporteat but of 44 water samples 22 samples
were found contaminated withsseudomonasAll 22 isolates showed maximum resistance
to Erythromycin (50%). Some antibiotic like Ampiegil (41%), Penicillin (41%) and
Amoxycellin (41%) were less effective or minimunsistances against the isolates [25].

The present study indicates the occurreBaknonellaandPseudomonsin the water
samples. This study has also confirmed the pregalefia varying drug resistance pattern
among theSalmonellaand Pseudomonassolates. This may be due to the presence of
more than one serovar afalmonella and Pseudomonadsn the water sample. The
occurrence and spread of antibiotic-resistant biac{&RB) are pressing public health
problems worldwide. Proper use of antibiotic prtdeour life but uncontrolled and
irresponsible use of antibiotics is responsibletfa occurrence of the antibiotic resistant
strains among the pathogens. Increasing antibretiistance can limit the therapeutic
options available to physicians for clinical cagésit require antibiotics treatment.
Therefore, there is a need to find strategies twmize the risk of spreading antimicrobial
resistance among animal and human populations.

4. Conclusion

The quality of drinking water is of vital concem mankind, since it is directly associated
with human life. The microbial contamination ofrdding water and its control constitutes
a major issue worldwide because it is still a maource of infection and can cause
mortality especially in the children and threatéhs health of the population both in
developed and developing regions. Our present studgests that, drinking water from
street vendors in Dhaka city are contaminated waithrge group of bacteria and are not
safe for human consumption. These water sources lzsbor pathogens which are
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causative agents of fatal diseases. Peeudomonaand Salmonellaisolated from water
samples showed resistance to most of the antibidgisted. Their multi-drug resistance
pattern is a matter of great concern since thestehia may no longer be treated with
conventional therapeutic drugs and they are alpalda of spreading their resistance gene
to other bacterial genera. In view of this resedhgre is a need to control of quality of
street vending drinking water in Dhaka city for qdying BDS and WHO standards for
APC andE. colicounts and need to develop good and hygienic waatment process to
prevent occurrence of drug resistag@monellaandPseudomonaim drinking water.
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