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Abstract :  Physico-chemical  and biological
characteristics of the drinking water, were determined
in July 2021 from different locations in Dindori
region, M.P., India. Total 16 water samples were
collected from different locations in and around
Dindori city. Electrical conductivity, total dissolved
solids, total aerobic microbial count and most
probable number were maximum in S-3 sample. pH,
hardness and DO were observed higher in S-6, S-8,
S-10 samples. Enteric pathogen E. coli and
Enterobacter were found in samples viz., S-5, S-11
and S 1-4, S-10, S-12-13 respectively. No coliforms
were observed in samples S-6-9 and S-14-16. The
physico-chemical biological characteristics of
different water samples showed that maximum
samples were not suitable for drinking purpose.

(Keywords:  Ground water, water quality, coliforms,
physico-chemical parameters)

Introduction

 Ground Water is the major source of
drinking water in both urban and rural areas. The
importance of ground water for the existence of
human society cannot be over emphasized.
Ground water crisis is not the result of natural
factors. It has been caused by human action much
of ill health which effects humanity, especially
in the developing countries can be traced to lake
of safe and whole some water supply1. Prolonged
discharge of industrial effluents, domestic sewage
and solid waste dump causes the groundwater to
become polluted and created health problems2.
Water of good drinking quality of basic
importance to human physiology of man’s
continued existence depends very much on its
availability3. Only 1% part is available on land

for drinking, agriculture, domestic power
generation, industrial consummation,
transportation and waste disposal [4-6]. Water
quality means the physical, chemical and
biological characteristics of water7.  Our
dependence on fresh water resources has
acceralated in last century due to rapid growth
in world population and economic development8.
This has resulted in increasing numbers of cases
of water borne diseases and other health hazards9.
Ground water contains high amount of various
ions, salts etc. so if we were using such type of
water as potable water then it leads to various
water-borne diseases10. Unsafe drinking water
contributed to numerous health problems in
developing countries such as the one billion or
more incidents of diarrhea that occur annually11.

According to world health organization
(WHO), there were estimated 4 billion cases of
diarrhaea and 2.2 million deaths annually. The
consumption of unsafe water has been implicated
as one of the major causes of this disease most
gradual deterioration of water quality was
resulted by the increase in human population and
urbanization12. Water is the most basic and vital
resource of our planet. According to the United
Nation Report consumable water level are up to
2-7% of the total water content. 1% of the ground
water level is threatened either directly or
indirectly by pollution13. Non pathogenic faecal
organisms are best indicators of faecal pollution.
However in all cases faecal coliform contents and
E.coli is used as the major tool in the assessment
of the health risk borne by pathogen in water14.



Therefore, it has become necessary to monitor
water quality to observe the demand and pollution
level of ground water. Several water analyses
have been regularly conducted by different
scientific groups across the country. The present
work is a primary attempt to examine the water
quality of various potable water resources in and
around Dindori city of M.P., India.

Material and methods
Sample collection; Total 16 water

samples were collected in July 2021, from

different locations (Bijaura Mal., Deori Ryt.,
Gopalpur Mal., Gorakhpur Ryt., Jalda, Mohgaon
Ryt., Ajhwar Mal., Ajhwar Ryt., Akhdar (akhrad)
Mal., Amachuha, Amni Pipariya Mal., Anakheda
Ryt., Aurai Mal., Balpur Ryt., Baghad Mal. and
Bagharra Ryt.) in Dindori, MP, India, (Table-1).
All the samples were collected in sterilized
bottles and were stored at 4°C till further
investigation.

Table-1

Sources of different water samples collected from in and around Dindori city, MP, India

Sample No. Locations Sources
S1 Bijaura Mal. Handpump
S2 Deori Ryt. Handpump
S3 Gopalpur Mal. Handpump
S4 Gorakhpur Ryt. Municipal Supply
S5 Jalda Handpump
S6 Mohgaon Ryt. Handpump
S7 Balpur Ryt. Handpump
S8 Ajhwar Mal. Municipal Supply
S9 Ajhwar Ryt. Mal. Handpump
S10 Amachuha Handpump
S11 Amni Pipariya Mal. Municipal Supply
S12 Anakheda Ryt. Handpump
S13 Baghad Mal. Handpump
S14 Aurai Mal. Handpump
S15 Akhdar (akhrad) Mal. Municipal Supply
S16 Bagharra Ryt. Municipal Supply

Physico-chemical and biological Parameters

The collected water sample were
analyzed for various physico- chemical and
biological parameters. The procedure for analysis
was followed as per standard methods of analysis
of water and wastewater [15]. The parameters
analyzed were temperature, pH, conductivity,
hardness, total dissolved solids (TDS) and
dissolved oxygen. Total aerobic microbial count
(TAMC), most probable number (MPN) of

coliform bacteria and IMViC test for
differentiation in coliform bacteria were also
determined in collected sixteen water samples.
Chemical Reagents

All the chemicals and reagents used for
the study were of analytical grade and
instruments were of limit of precise accuracy
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Results and Discussion

The examined physico-chemical and
biological parameters showed considerable

variations in different samples. The observations
are depicted in Table-2.

Sample 
No. 

Temp. 
(°C) 

 
pH Conductivit

y (mho/cm) 

Total 

Hardness 

(mg/lit.) 

TDS 
(ppm) 

DO 
(mg/lit.) 

TAMC 
/ 100 ml 

MPN 
Index/100

ml 

IMViC 
Test (E. coli 

/Enterobacter) 

S 1 29 7.8 2889 160 1600 5.9 1450 350 Enterobacter 

S 2 29 8.3 3202 170 1900 6.5 1560 <2 Enterobacter 

S 3 30 8.1 3660 185 2600 5.9 1650 >2400 Enterobacter 

S 4 30 8.5 2913 320 1600 7.1 1240 79 Enterobacter 

S 5 31 8.2 3105 210 1700 5.7 840 920 E.coli 

S 6 30 8.7 3010 180 1600 7.2 1355 <2 Negative 

S 7 29 7.8 1615 152 800 6.8 450 <2 Negative 

S 8 31 8.1 2613 332 1300 6.6 510 <2 Negative 

S 9 28 7.8 3231 316 2000 5.7 480 8 Negative 

S 10 30 7.6 3594 210 2600 7.4 1445 21 Enterobacter 

S 11 31 7.5 1504 160 600 6.8 380 <2 E.coli 

S 12 30 8.2 1715 277 900 5.9 840 4 Enterobacter 

S 13 28 7.5 1498 318 600 6.4 128 8 Enterobacter 

S 14 28 7.7 1510 298 600 7.1 240 <2 Negative 

S 15 29 8.6 1601 320 750 7.2 445 <2 Negative 

S 16 30 8.1 1598 275 600 6.9 370 <2 Negative 

 

Temperature

The temperature was found in the range
of 28- 31oC in month of July. The variation in
the water temperature may be due to different
timing of collection and influence of season16.
Water temperature varies with changing climatic
condition. Hutchinson17 stated that temperature
is important in controlling both the quality and
quantity of plankton flora.

pH

pH is affected not only by the reaction
of carbon dioxide but also by organic and
inorganic solutes present in water. Any alteration
in water pH is accompanied by the change in
other physic-chemical parameters [18]. pH
maintenance (buffering capacity) is one of the
most important attributes of any aquatic system
since all the biochemical activities depend on pH
of the surrounding water. It was concluded that
the pH of water were slightly alkaline (7.5 to 8.7)
and were within the maximum limit set for

domestic use as per APHA. High value of pH
may results due to waste discharge, microbial
decomposition of organic matter in the water
body19. The high pH in this case may be attributed
to sewage discharge by surrounding human
population.

Conductivity
Electrical conductivity is a measure of

water capability to transmit electric current and
also it is a tool to assess the purity of water.
Electrical conductivity found in the range 1504-
3660 mho/cm. One of the reasons of salinity is
the high concentration of cations such as sodium,
calcium and magnesium whereas chloride,
phosphate and nitrate as anions20 and further it is
noted that the electrical conductivity is higher in
the month of July.

Hardness
Hardness is an important parameter in

decreasing the toxic effect of poisonous element.
The hardness was found to be in the range of
152 – 332 mg/lit. It is within desirable limit. The
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hardness of water increases in the polluted waters
by the deposition of calcium and magnesium salts
21.

TDS
The most remarkable observation of

investigation was the alarmingly high level of
total dissolved solids (TDS). The TDS of all the
samples were in range of 600-2600 mg/lit. while
the maximum permissible limiting value of TDS
for potable water is 500 mg/ lit., according to
WHO. High level of TDS in water used for
drinking purposes leads to many diseases which
are not water-borne but due to excess salts [22].
The present investigation has provided a good
platform for further study to analyze the types
and amount of cationic/anionic salts.

Dissolved Oxygen

DO is a very important parameter of
water quality and an index of physical and
biological process going on in water. In the
present study, the maximum concentration of
dissolved oxygen was observed in the month of
July after heavy rainfall, which favours solubility
of oxygen among the study sites. The highest
concentration (7.4 mg/l) was recorded on S- 10
but the range was not narrow for other sites. A
definite trend in DO concentration was observed
on all the sites showing highest values in S-10
and lowest in S-5 and S-9. DO is of great
importance to all living organisms. It may be
present in water due to direct diffusion from air
and photosynthetic activity of autotrophs.
Concentration of DO is one of the most important

parameters to indicate water purity and to
determine the distribution and abundance of
various algal groups21.

Coliforms (total and faecal) and total
plate count The microbiological analysis of the
water is also showed in the Table-2. The total
aerobic microbial count (TAMC) indicate that
the highest microbial load 1650 cfu/ml in S-3
after 24 and 48 h incubation and minimum load
128 cfu/ml in S-13. The microbiological
observations reflect the presence of E.coli in S5
(Jalda) and S11 (Amni Pipariya Mal.) whereas
Enterobacter was found in S1, S2, S3, S4, S10,
S12 and S13. MPN indexing of analyzed water
samples showed wide variation and were in range
of <2 to >2400. The results showed that almost
all water samples were not fit for drinking
purposes as per WHO recommendations. The
coliform bacterium is the primary bacterial
indicator for faecal pollution in water23-24.

Conclusions
The observation of study strongly

suggest that water of Dindori region is of very
high TDS and needs to be lowered down within
prescribed limits before using it for drinking
purposes. Also, the water samples were showing
microbial content beyond the potability range,
which needs to be disinfected before consumption
to avoid water-borne diseases. Although, the
present investigation is essentially a primary work
and needs to be further investigated to arrive at
specified conclusion with respect to clinical
implications.
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