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ABSTRACT 

 Drinking water samples was collected from lake and silver cascade water falls in Kodaikanal were analyzed for physico- chemical characteristics. 
Vetiveria zizaniodes and Terminalia chebula plant extract were examined as natural alternative materials for drinking water treatment. The results was compared 
with the WHO standards of drinking water quality parameters namely pH, electrical conductivity, COD, magnesium, alkalinity, and sulfate, total dissolved solids 
and total hardness, dissolved oxygen, iron, fluoride. The result showed that, V. zizaniodes enhanced the water quality than T. chebula in terms of (denoted values). 
Therefore, the use of plant materials with low cost natural absorbents is recommended for eco-friendly, nontoxic, simplified water treatment. 
Keywords: V. zizaniodes, T. chebula, Natural absorbents, Drinking Water Treatment. 
 
INTRODUCTION 

Water is one of the most important elements for all forms of 

life in the earth. For agricultural, industrial, household 

activities groundwater is used. In India, most of the 

population is dependent on groundwater source for drinking 

water (Ramesh et al., 2012). Potable water is a vital 

requirement for the nourishment of healthy human life (Datta, 

2005). Lakes and surface water reservoirs are the planet 

most important freshwater resources and provide 

innumerable benefits. They are used for domestic and 

irrigation purposes, and provide ecosystems for aquatic life 

especially fish, thereby functioning as a source of essential 

protein, and for significant elements of the world’s biological 

diversity. The remarkable increase in population resulted in a 

significant consumption of the water reserves worldwide 

(Arain et al.,2008). The quality of surface water is largely 

affected by natural processes (weathering and soil erosion) 

as well as anthropogenic inputs (municipal and industrial  

 

wastewater discharge). The abundance of organic 

compounds, radionuclides, toxic chemicals, nitrites and 

nitrates in water may cause unfavorable effects on the 

human health especially cancer, other human body 

malfunctions and chronic illnesses (Usharani et al., 

2010).Therefore; it is necessary to frequently monitor water 

quality, used for drinking purposes. 

Phytoremediation is one of the biological water treatment 

methods which is simple, environmentally friendly and 

consumes less energy. Suitable plant species used for 

phytoremediation should have high uptake of organic and 

inorganic pollutants, grow well in polluted water and be 

easily controlled in quantitatively propagated dispersion 

(Roongtanakiat et al., 2007). Plant seeds, leaves, and root 

extracts have been found potential source of treatment of 

water, many infectious diseases, and improvement in animal 

welfare and hygiene (Nwaiwu et al., 2010). Therefore, the 
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aim of the study was to investigate the water quality analysis 

of Kodaikanal region of Dindigul using seeds of V. 

zizaniodes and T. chebula. 

MATERIALS AND METHOD 

Water sample Collection 

Water samples were collected from lake and silver cascade 

of Kodaikanal, Dindigul district of TamilNadu. Samples were 

collected in sterilized screw-capped polyethylene bottles 

and it was properly labeled for their physico-chemical 

parameters. 

Analysis of Water samples 

The physicochemical characteristics was performed namely  

pH, turbidity, hardness, alkalinity, total dissolved solids, total 

solid suspension, electrical conductivity, dissolved oxygen, 

BOD, COD, nitrate, nitrite, sodium, calcium, magnesium, 

chloride, phosphate, sulphate, iron, fluoride were determined 

using standard methods (APHA, 2005) and the results were 

compared with World Health Organization (WHO) 

permissible for the drinking water. 

Plant Materials 

Seeds of V. zizaniodes, and T. chebula were collected, dried 

and grounded to a fine powder using electric blender. Fine 

powder was directly used as coagulant with the dosage of 

50 mg/l. The seed powder was used as coagulant and 

mixed with drinking water sample and incubated for one 

hour at 120 rpm. After sedimentation, supernatant of treated 

water were filtered by using Whatmann filter paper. The 

water quality parameters were checked for physicochemical 

(Maithi, 2004) after the treatment. The water quality 

parameters were checked after treatment. 

RESULT AND DISCUSSION 

The sample collected from were collected from lake and 

silver cascade following drinking water quality parameters 

were analyzed before and after the treatment of V. 

zizaniodes  and  T. chebula seed powder. The physico- 

chemical parameters, which were analyzed, have been 

shown in Table 1.  The desirable pH range necessary for 

drinking water is from 6.5 to 8.5. The pH value of water 

sample in the study area was a desirable limit as prescribed 

by WHO for drinking water was 6.96 and 7.59.  Most of the 

waters in the environment are slightly acidic (Lawson et al., 

2011). Hardness of water mainly depends upon the amount 

of calcium or magnesium salts or both. In the present study, 

the observed total hardness was more than the normal WHO 

permissible limit. The water treated with V. zizaniodes and T. 

chebula, which reduces the total hardness of the water to 

optimum level. The maximum level of total hardness is due to 

presence of carbonate and non-carbonate hardness 

(Suleyman et al., 1994). In the present study, the observed 

turbidity was more than the normal WHO permissible limit. 

Efficiency of turbidity removal for V. zizaniodes was 7 and 6 

NTU.  

Total dissolved solids indicate the salinity behavior of 

groundwater. Water containing more than 500 mg/L of TDS 

was not considered desirable for drinking water supplies. 

After the treatment of V. zizaniodes and T. chebula, TDS was 

reduced to 462 and 488 mg/l respectively. TDS pose a 

variety of health hazards such as causing stiffness in the 

joints, hardening of the arteries, kidney stones, gall stones 

(Sinha et al., 2011). The electrical conductivity of water 

samples under study was 321 µmho/cm. The maximum 

permissible limit of this parameter for drinking water is 300µ 

mho/cm. However, the average specific conductivity exceeds 

this limit because of its high values during rainy season. In 

rainy season due to floods and rains, water level in the well 

increases, which contains more electrolytes (Saravanakumar, 

2011). After    treatment, EC was reduced to 290 and 289 

respectively. 

Alkalinity of water is its capacity to neutralize a strong acid 

and it is normally due to the presence of bicarbonate, 

carbonate and hydroxide compound of calcium, sodium and 

potassium. The desirable limit of total alkalinity (Prescribed 

by WHO) is 200. The alkalinity of untreated water sample is 

higher than the permissible limit. After the treatment with V. 

zizaniodes the values were reduced to 174 and 152 which 

are within the limit. Dissolved oxygen is important parameter 

in water quality assessment and reflects the physical and 

biological processes prevailing in the water (Gupta et al., 

2000). The DO values indicate the degree of pollution in 

water bodies. DO value was 7 .97 in untreated water 

sample. V. zizaniodes and  T.  chebula treated water 

samples shows reduced DO 4.8 and 4.2  which is in the 

WHO permissible limit. The WHO permissible limit of COD 

for drinking water is 4 mg/L. Hence the observed COD value 

was 7 and 5.3, which is reduced to 4.1 and 3.9. Sulphate 

occurs naturally in water as a result of leaching from gypsum  
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and other common mineral. Discharge of industrial wastes 

and domestic sewage tends to increase its concentration. The 

sulphate concentration was 596 and 537 which exceeded 

the WHO prescribed limit 400, by treating the water sample 

with V. zizaniodes reduced the sulphate value to 408 and 

388. Sodium plays an important role in human body. The 

maximum permissible limit of sodium in water was 20 mg/L. 

From table1 it is seen that the concentration of sodium for 

sample was 35 mg/L and 26 mg/L which was above the 

permissible limit. After the treatment with V. zizaniodes the 

values were reduced to 19 and 16 respectively. 

Higher the concentration of magnesium in drinking water 

gives unpleasant taste to the water. The concentration of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

magnesium in potable water is 50mg/L. But the magnesium 

level in untreated water sample was 59 and 54, which is 

reduced to 42 mg/L and 43 mg/L by V. zizaniodes.  The 

WHO permissible limit for nitrite was 30.2 mg/L. In study 

area nitrite concentration was 51 mg/l. High level of nitrite 

in water may cause unfavourable effects on the human 

health especially cancer, other human body malfunctions and 

chronic illnesses. Nitrite can form a variety of N-nitroso 

compounds by reacting with proteins in the stomach. Some of 

these compounds have been found to cause cancer in animals 

(Gupta et al., 2000). 

Therefore, it was necessary to frequently monitor water 

quality, used for drinking purposes. After treatment with V. 

Table 1: Physicochemical parameters before and after treatment with extracts of Vetiveria zizaniodes and Terminalia chebula 

S. No PARAMETERS 
Permissible 

Limit 
(WHO) 

LAKE 
WATER 

SILVER 
CASCADE 

LAKE WATER 
 SILVER CASCADE 

(Vetiveria 
zizaniodes) 

(Terminalia 
chebula) 

(Vetiveria 
zizaniodes) 

(Terminalia 
chebula) 

1 pH 6.5 – 8.5 6.92 7.59 6.7 7.4 7.1 7.2 

2 TURBIDITY 
(NTU) 10 37 23 7 9 6 11 

3 HARDNESS 
mg/l 300 353 306 285 296 174 314 

4 ALKALINITY 
(mg/l) 200 240 216 174 193 152 196 

5 TDS mg/l 500 534 586 462 541 488 523 

6 EC (µmho/cm) 300 355 321 290 312 289 306 

7 
DISSOLVED 
OXYGEN 

(mg/l) 
5 7.97 6.3      4.8 5.2 4.2        5.1 

8 COD (mg/l) 4 7 5.3 4.1 4.9 3.9 4.6 

9 NITRITE 30.2 34 32 29 30 26 28.6 

10 SODIUM 
(mg/l) 20 35 26 19 22 16 18 

11 MAGNESIUM 
(mg/l) 50 59 54 42 45 43 46 

12 PHOSPHATE 
(mg/l) 0.01 0.8 0.5 0.03 0.07 0.01 0.04 

13 SULPHATE 
(mg/l) 400 596 537 408 411 388 394 

14 IRON (mg/l) 0.3 1.0 0.6 0.3 0.5 0.1 0.4 

15 FLUORIDE 
(mg/l) 1.5 1.9 1.8 1.2 1.4 1 1.3 
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zizaniodes and T. chebula the nitrite level was reduced to 

permissible limit. V. zizaniodes was found to be most 

effective as compared to T. chebula. 

High concentration of iron causes slight toxicity. The result 

showed that the concentration of iron is almost zero for all 

the stations. Iron in concentrations greater than 0.3 mg/l may 

cause brown and black stains on laundry, plumbing fixtures 

and sinks. High concentrations of iron do not appear to 

present a health hazard (Hujare et al., 2008). Treatment 

includes a water softener or iron filter for iron. The iron 

concentration of water samples was1.0 and 0.6 above the 

WHO permissible limit, which was reduced to 0.3 and 0.1 by 

V. zizaniodes. 

Fluoride is essential for human beings as a trace element and 

higher concentration of this element causes toxic effects. 

Maximum permissible limit was 1.5 mg/l. If fluoride 

concentration is more than 1.5 mg/L it may cause fluoride 

dental molting and bone diseases (Gulis et al., 2000). In the 

study area, the fluoride content in water sample was 1.9 and 

1.8. After treatment with V. zizaniodes the fluoride value 

was reduced to 1.2 and 1. In natural water system, 

phosphorous is gradually released from rocks due to 

weathering. Phosphate may occur in groundwater as a result 

of domestic sewage, detergents, agricultural effluents with 

fertilizers and industrial waste water. The phosphate content 

in the study area was 0.8 mg/L and 0.5 mg/L. Samples had 

the phosphate concentration higher than 0.01 mg/l. Excessive 

phosphorous in natural water bodies often spurs rapid algae 

growth, resulting in eutrophication. However phosphate is not 

toxic to human beings or animals. The phosphate content in 

the water sample was reduced to 0.03 and 0.01 by V. 

zizaniodes. For water quality improvement, Vetiver is ideally 

suitable for treating contaminated and polluted wastewater 

from industries as well as domestic discharge. Naturally 

occurring coagulants are usually presumed safe for human 

health (Truong et al., 2001) 

CONCLUSION 

The analysis of the water quality parameters of drinking 

water from lake and silver cascade water falls in 

Kodaikanal were analyzed for pH, turbidity, total hardness, 

total dissolved oxygen, sulphate, phosphate, electrical 

conductivity, dissolved oxygen, fluoride, iron, nitrite, 

magnesium, COD values are well within the permissible limits 

after the treatment with plant extract. In the present study a 

seed of V. zizaniodes was found to be most effective as 

compared to T. chebula. 
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