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ABSTRACT

Our work was aimed at analysis of arsenic metal in drinking water in Malwa region Punjab, which is known to be
cancer belt. We have developed a highly sensitive & cost effective colorimetric method for quantifying Arsenic metal
in drinking water of and the result of sample analysis has been compared with | CAP-AES method. In addition to this
we have observed some new location in Malwa region of Punjab, having high Arsenic in drinking water. Our
modified colorimetric method of arsenic determination is sensitive up to 0.0167 mg/L without any interference at
515nm.
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INTRODUCTION

Water is one of the most essential component ef lifit polluted, water has now becoming one of tlegom
challenge since many undesirable substances argadvef this which are hazardous not only to husnlamt also
to animals. The major undesirable substances fanndater include viruses, bacteria and heavy metissent
concern is much connected to the chemical pollatérgavy metals) in water and their undesirablétihedfects on
prolonged exposure [1]. These contaminants areniger concern throughout the world [2]. The accuatiah of
heavy metals in water and soil is of increasingceon due to the safety issues of drinking water fad. It is
imposing potential health risks as well as it ifanmourable for the ecosystem also [3]. The mostroomly reported
heavy metal contaminants are arsenic, phosphatfiuoriie [4]. Increasing Arsenic content in watkeas become
as one of the major challenge in the world. Humand other fauna and flora are coming in contactilesty
because of contaminated ground water by indusandl agrochemical waste products. Grazing farm daimay
also come in contact by eating grasses and crapmminated with arsenic pesticides [5]. The inggstesenic is
absorbed through intestinal track and lung and fleaminto the blood stream thus effecting directhrious organs
of human body [6]. The toxicity of arsenic is sultjéo its oxidation state for example Arseniteseis times more
toxic then arsenate [7, 8]. Arsenic is reportedéomutagenic and carcinogenic [9] and is now has beported
from ground water table of Bangladesh, West Bengahjab, and some part of Delhi where their comedinhs
have been exceeded beyond the recommended value [MK1)7,8].

Our sample assessment of ground water in variouts pef Punjab specially Malwa region, shows high
concentration of Arsenic as compared to permissiivlie of WHO and EPA (As : 0.010 mg/ L) [11,12]13

Heavy metal pollution in ground water not only atfethe production and eminence of crops, rathéznebed
influence over the quality of the atmosphere antembodies have been reported in various literaftingis, the ill
effect over health and life of all living beingscinding humans is because of the food chain [14]thos various
symptoms of arsenic is in form of skin lesions aadcer of brain, liver, kidney and stomach [13].
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Determination of arsenic in drinking water can el by various techniques which include; atomicogttson
spectroscopy (AAS), atomic fluorescence spectromatductively coupled plasma (ICP), ICP/mass spasétry
(MS), and LC/MS/MS. These techniques being expensimd time consuming, are not suitable for routine
monitoring of large numbers of samples [15].

Selection of area

PUNJAB: The state of Punjab located in North Waeslid, bordering Pakistan, extends from 29°32" t832North
and 73°55” to 76°50" East. It is surrounded byltickan states of Jammu and Kashmir in the norti;hilly state of
Himachal Pradesh in the east; and by the stateapfdatha and Rajasthan in the south.

STUDY AREA: Malwa, the region south of river Satlacludes eight districts namely,Sangrur, Barniimga,
Firozpur, Faridkot, Muktsar, Bathinda and Mansd.[16
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MATERIALS AND METHODS

Water samples were randomly collected from thregridis (Bathinda , Moga and Faridkot) at Malwaioagof
Punjab. Eighteen villages of these regions werdaary chosen and from each village six water sam(@2&0ml)
was collected in pre- sterilized bottles and staxed’ C till further analysis. pH estimation was doo#dwed by
addition of 1ml of HCI for preservation .

Method of water collection from hand pump

To collect sterile water , a piece of paper wasiband flame was kept near the mouth of the hamdp for few
seconds. After pumping for 3-4 minutes, water samyds collected in pre- sterilized bottle ( 80%-90%he bottle
was then labeled properly with location, date ame1

Physical Properties of Water

Total dissolved solids (TDS) and Dissolved OxygP®) was measured as per the procedure given byaAliej
2003) .[6]

Determination of Arsenic

All chemicals used were of analytical grade andiltid water was used for dilution of reagents aamples.
Standard arsenic stock solution (1mg/mL) was pegpdry dissolving 0.1732g of NaAs@ 100 mL of water.
Working standard solution was prepared by dilutidrstock solution. sulphuric acid, 0.1M, potassiiodate, 2%
vlv, carbon tetrachloride, 7%, EDTA, 0.01%. An atij of sample solution containing 0.2-14 pg/mL fesic was
transferred into series of test tubes. Then patassddide (2%, w/v) (1mL) and sulphuric acid (0.1N) mL) were
added and mixture was gently shaken. EDTA (0.01%inL) was added and mixture was gently shakers Whs
followed by addition of CGl (7%, w/v), ( 1mL). The solution was kept for 5 mand made 10 mL by adding
distilled water. The absorbance of pink colour wasasured at 515 nm. This method involves the Ithereof
iodine by the reaction of arsenic with potassiunfaie in acidic medium. The liberated iodine seletyi oxidizes
CCl,to form pink color which have maximum absorbaatb15 nm [10].
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Water sample detection by ICAP-AES:

Water samples which were collected from variousioregy and were send to Punjab Agriculture University
Ludhiana for accurate measurement of arsenic byPHAES (Inductively Coupled Argon Plasma-Atomic Esis
Spectroscopy).

RESULTS

A total 18 samples were analyzed and data presémterlis mean and SD of 10 samples which showsfisagmt
arsenic concentration samples from each specifigibn was collected for the study and based oreptatetection
*these are the new places where arsenic in higicardration was not reported. Most the sample hezeabove
allowed limit >0.01 mg/L.

Table 1: Comparative Arsenic content in water samms of Bathinda, Moga* and Faridkot* district

. . Arsenic
Location Arsenic ICAP-AES )
Sr No. : UV-Vis. Spectro
(Bathinda) (mg/L) (mg/L)
1 Jassi Pauwali 0.031+0.08 0.04140.98
2 Gebhri Bhagi 0.056+.06 0.033+0.89
3 Gulabgarh 0.0040.0¢ 0.00@0.8¢
4 Kartar Singh Wala 0.073+0.07 0.044+0.98
5 Bir Talab 0.049+0.08 0.037+0.88
6 Phuss Mandi 0.088.06 0.0080.78
Location (Moga)*
7 Podkot 0.0040.07¢ 0.000
8 Bahona 0.0040.067 0.000
9 Dhala 0.033+.08 0.021+.87
10 Longi Vind 0.0020.067 0.000
11 Bughipura 0.008).84 0.000
12 Manava 0.008).05¢ 0.000
Location * (Faridkot)
13 Rattirori 0.04+0.003 0.03%0.5
14 Phidde Khurd 0.01€+0.004 0.017+0.6
15 Sandhawn 0.008:0.002 0.000
16 Tehna 0.04¢0.01 0.03:+0.4
17 Tibbi Bharian 0.07¢+£0.02 0.04440.3
18 Sukhanwala 0.023+0.01 0.0210.3
HAmsenic  (mg/L) ICAP-AES OArsenic (mg/L) by UV-Vis Spect.

B ) 2 0 > > & AP &
Sl Ry ol & & & & S o
@) & AN & o @Q &~ *p
N R S A
= < & o & S
¥ o & AN Q’&
L

Fig. 1 Comparative analysis of data obtained by Atmic absorption spectroscopy and UV-VIS spectrophotoeter (515 nm)
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Table 2 Laboratory analysis of drinking water quality (pH, TDS, DO) in different region of Punjab
The marked region shows high quantity of arsenic

S.No Samples pH | TDS (mg/L) | DO (mg/L)
1 Jassi Pau Wali 7.78 500 9.8
2 Gehri Bhagi 8.26 543 10.57
3 Gulabgarh 7.69 522 9.83
4 Kartar Singh Walg 7.9 500 11.3
5 Bid Talab 7.58 530 9.79
6 Phoos Mandi 8.03 580 10.33
7 Podkot 7.6 500 8.6
8 Bohana 7.3 480 9.2
9 Dhala 7.4 586 7.65
10 Longi Vind 7.7 500 9.67
11 Bhagipur 8.0 550 11.4
12 Manava 7.87 470 10.71

Note: Level of TDS (milligrams per litre) < 300, Excellent; >300,Good;>600,Fair; >900, Poor; >1,200, Unacceptable
(www.who.int/water_sanitation_health/dwg/chemical s/tds.pdf) [17] [18]

DISCUSSION

The study from different areas of Punjab, spedifiddlalwa region was carried out to investigate tomcentration
of Arsenic. From 18 different samples studied, athgles show high arsenic concentration as comptarekde
maximum limit of 0.01mg/L (USEPA). These regiong dassi Pau Wali , Gehri Bhagi, Kartar Singh WBIa,
Talab, Dhala Rattirori, Phidde Khurd, Tehna, TiBiarian, Sukhanwala. The pH of these samples wasdf in
range of 7.2-8.2. The reason may be formation diardc acid which is responsible for leaching oftale Total
dissolved solids (TDS) is measured which describesnorganic salts and small amounts of organittenpresent
in water. TDS of water samples were found to bthenrange of 460 - 590 mg/L which was higher aspzamed to
recommended value. The amount of dissolved oxygeine water samples were found in range of 9.3.4 a/L.

CONCLUSION

Thus we can conclude from the experiment that &dewmel was not so much high that it should caarsg cancer
instead there is large variations in pH & TDS whinhy be due to various reasons. The newly devdlopmified
colorimetric method for arsenic detection may bakernative and cheap method for quick analysirsénic.
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