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| odine content of potable water sources

E NISHI AGARWAL AND PA.VALI

BABSTRACT : lodinedeficiency disorders (IDD) is considered asamgjor public health problem all over
the world including India. An inverse relationship between iodine content of drinking water and goitre
prevalence has been noted and supported by several investigators. lodine content of drinking water varies
fromregion to region and also within aregion. Several villagesin Nagpur district have been categorized as
endemic by Public Health Department. The variation in iodine content in drinking water from different
sources (borewell (BW), tap water (TW) and dug well (DW) from the endemic pockets of Nagpur district
covering fourteen villages under five talukas (Kalmeshwar, Ramtek, Kamptee, Kuhi and Parseoni) were
analyzed. The drinking water sources differed in the villages and also showed varied levels of iodine. The
mean iodine values noted in water from DW was found to be highest (32.9 + 9.26). Water sources from BW
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iodine concentration.

nutrition. Lack of iodine in the diet leads to visible and

invisible spectrum of health consequences collectively
called iodine deficiency disorders (IDD). In India, a nation
wide survey revealed that out of 283 studied districts of 29
states and four union territories, 235 have prevalence of
endemic goitre (Chandra, 2006). Requirement of iodine is
normally met from food and drinking water. Drinking water is
one of the most important sources of iodine intake. The
sources of drinking water reflect upon the iodine level based
on the composition of rocks and soil of theregion. It has been
identified that there is considerable differencein thelevels of
iodine in water from different sources and places.

Natural factors like the erosion of soil in riverine areas
which occur dueto loss of vegetation whichisagain linked to
forest clearing for agriculture, overgrazing, or the depletion of
forestsfor domestic requirement of wood ensures a continued
and increasing loss of iodine from the soil. Ground water and
locally grown plants in these areas also lack iodine. lodine
deficiency in human beingsisthus dueto the ecological chain
of consumption, who are dependant on these animals and

I odine is an important micronutrient required for human

and TW showed dightly lower meaniodinelevels (28.89 + 14.11 and 28.82 + 12.02, respectively). Amongst
thefivetalukas, thelowest mean iodinelevelswere seenin BW water (20.46 + 12.66) and DW water (19.59
+2.17) in Ramtek taluka. The mean levels of iodine observed in water sourcesin other villageswere found
to range between a minimum of 24.06 + 10.91 to a maximum of 47.91 except for the water sources of
Kamptee taluka. The results showed that drinking water from different sourcesfrom the same geographical
background of endemic regions of the five talukas of Nagpur district did not reflect significant variationsin
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plants for their dietary supply of iodine.

Differencesiniodine nutriture and goitrein subjectshave
been attributed to significant differences in iodine content of
water in Siwa Oases (CobleYank et al., 1968).

A good correlation between iodine content of drinking
water and incidence of thyroid enlargement points to the
inadequate intake of iodine as the most probable cause of
goitreinlran (Emami et al., 1969).

Although, many factors such asiodine content, pH, and
manurial treatment and nitrogen components of the soil
determine the amount of iodine in food stuffs, composition
of water with respect to iodine would be a primary
determining factor. The concentration of iodine in water is
therefore an index of their contents in foods either directly
or indirectly derived from the soil through which the water
flows (Tulpule, 1969).

Though a major part of the diet is made by foods and
vegetables, the ground water as a source of iodine cannot be
ruled out. Water sources which have iodine in the
concentration of 25-30 ug/l can supply almost 50-100ug/I
iodine with adaily water intake ranging between 2-4 litres by
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adults.

Reportsfrom Public Health Department Nagpur showed
that out of 14,375 population of Nagpur district of 5 talukas,
2067 (14.37%) of the surveyed population was affected by
goitre.

From this perspective, it was postulated to study the
iodine content of drinking water sourcesfrom reported endemic
pocketsin Nagpur district.

B RESEARCH METHODS

The study area covered five talukas-Ramtek,
Kameshwar, Kamptee, Kuhi, and Parseoni from Nagpur district,
Maharashtra, India. Based on the data of Public Health
Department, 14 villages with higher percentage of endemic
goitre were selected by purposive sampling. A survey was
conducted in al the villages to assess the drinking water
sources available to the population of each village. Table A
outlines the water sources and the samples collected for
analysis from each village under study.

Water samples were collected from all the principal
drinking sources such as DW, BW and TW. Samples of DW
(shallow aquifer) water were collected in iodine free
polyethylene containers. By up and down motion of the
sampler, the DW water was sufficiently agitated to disperse
particle matter floating on the surface of thewell water and in
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the process, the sampler was thoroughly rinsed. BW water
samples were obtained directly by the hand pump or electric
pumps installed on such wells. All precautions taken for DW
sampl eswere al so observed during collection of BW samples.
Water from taps was collected after allowing water to run for
at least ten seconds. All the water samples were carefully
transferred to the |aboratory and analyzed for iodine content
(APHA).

Each sample was analyzed in duplicate and means and
standard deviations were derived for iodine values according
to source of water and the villages in each taluka. The data
were tabulated taluka wise showing the overall mean iodine
content with standard deviation. The results were subjected
to‘t’ test of significance to assess the differences in the
iodine content between the different sources of drinking
water from each village.

B RESEARCH FINDINGS AND DISCUSSION

Total 35 drinking water samples from different sources
were collected from 14 villages under fivetal ukas and analyzed
for iodine content. The mean values of iodine with the
statistical values are presented in Tables 1 to 5 representing
the five different talukas. The overall mean iodine values of
the endemic pockets of Nagpur district isrepresented in Fig.
i

Table A : Drinking water sourcesin villages of Nagpur district

Sr. No. Name of villages Water sources Number of samples
1 Pipla (Kameshwar) Bore well 01
2. Dhapewada (Kameshwar) Bore well 01
3. kohli (Kalmeshwar) Bore well 01
4. Sindi (Kalmeshwar) Tap 01
5. Waroda (Ka meshwar) Tap, Dug Well 02
6. Niloni (Kalmeshwar) Dug Well 01
7. Wadsawangi (Kalmeshwar) Dug Well 01
8. Salai (Ramtek) Borewell, Dug Well 02
9. Walghat (Ramtek) Bore well, Tap 02
10. Mansar (Ramtek) Bore well, Tap 02
11. Hiwara Bazar (Ramtek) Borewell, Tap 02
12. Pauni (Ramtek) Bore well 01
13. Kandri (Ramtek) Tap 01
14. Deolapar Dug Well 01
15. Ajani (Kamptee) Borewell, Tap 02
16. Kamptee (City) Borewell, Tap 02
17. Sonegaon (Kamptee) Borewell, Tap, Dug Well 03
18. Wadoda (Kamptee) Tap 01
19. Gumthala (Kamptee) Dug Well 01
20. Gada (Kamptee) Tap 01
21. Parseoni (City) Borewell, Tap, Dug Well 03
22. Kuhi Borewell 01
23. Akoli (Kuhi) Borewell, Dug Well 02
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IODINE CONTENT OF POTABLE WATER SOURCES

Kalmeshwar is located towards the northern side of
Nagpur at a distance of 30 Km. Available drinking water
sources of seven villages from Kalmeshwar taluka are shown
inTable 1.

Observations reveal that only two villages in
Kalmeshwar taluka were using TW facility for drinking
purposes, whereas 3 villages each showed either BW or DW
in use for drinking water. Amongst the villages, the highest
iodine content (52.27 ug/l) was observed in tap water from

Sindi while the lowest (8.7 ug/l) was observed in Dhapewada
village. The meaniodinevalue of TW obtained from 2 sources
wasdightly higher (37.02 + 3.90) whilethat of the BW obtained
from three sourceswasthe lowest (24.06 + 10.91). Theiodine
content of drinking water sourcesfrom DW from threevillages
showed a closer range (32.67 ug/l — 37.02 ug/l) with a mean of
36. 29 + 2.70. Comparisons drawn between the water sources
with respect to iodine concentration were found to be
statistically insignificant.

Tablel: lodine concentration in drinking water sourcesin Kalmeshwar taluka

ﬁé. Nameof Taluka  Name of village Iowgecrogﬂég” Statistical interpretation ('t test)
BW TW DW BWvsTW _ TWVvsDW __ BWvsDW

1 Pipla 33 00 00
2. Dhapewada 8.7 00 00
3 Kalmeshwar Kohli 30.49 00 00 0.24 0.01 033
4. Sindi 00 52.27 00
5. Waroda 00 2178 37.02
6. Niloni 00 00 32.67
7. Wadsawangi 00 00 39.19

Mean S.D. 24.06+1091  37.02+390 3629+ 270

BW-Bore well, TW- Tap water, D W- Dug well, S.D. - Standard deviation.
Values without mark indicate insignificant difference at both 5% and1%levels (p>0.05)

Table 2: lodine concentration in drinking water sourcesin Ramtek taluka

ﬁr(.). Name of Taluka Name of village Iod\;\;l;;ogmt:;gll Statistical interpretation ('t test)
BW T™W DW BWvsTW TWvsDW BW vs DW

1 Salai 8.7 00 21.77
2 Walghat 10.89 38.19 00
3. Mansar 10.89 4355 00
4, Ramtek Hiwara Bazar 37.02 17.42 00 0.15 0.43 0.14
5 Pauni 34.84 00 00
6 Kandri 00 37.02 00
7 Deolapar 00 00 17.42

Mean S.D. 2046 +12.66  34.04+9.90  19.59+2.17

BW-Bore well, TW- Tap, DW-Dug well, S.D. - Standard deviation.
Values without mark indicate insignificant difference at both 5% and1%levels (p>0.05)

Table 3: lodine concentration of drinking water sourcesin Kamptee taluka ‘

ﬁc.). Name of Taluka Name of village log:)rlic:?eoc;tgv];t:rgll Statistical interpretation (*t" test)
BW T™W w BWvsTW TWvsDW  BWyvsDW

1 Ajani 45.73 30.49 00
2 Kamptee (City) 37.02 21.77 00
3 Kamptee Sonegaon 41.38 19.59 37.02 0.72 0.29 0.17
4 Wadoda 00 30.49 00
5 Gumthala 00 00 28.31
6 Gada 00 21.78 00

Mean S.D. 41.37+ 355 24.82+4.69  32.66+ 4.35

BW-Bore well, TW- Tap water, DW-Dug well, S.D. - Standard deviation.
Values without mark indicate insignificant difference at both 5% and1%levels (p>0.05)
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- lodine Content ug/| Statistical interpretation (‘t’ test)
N(:) Name of Taluka Name of village Water sources
) BW ™ DW BWvsTW TW vsDW BW vs DW
Kuhi 48.13 00 00
Kuhi Akoli 20.69 00 47.91 0.21
Mean S.D. 3441+ 13.71 00 47.91

BW-Bore well, TW- Tap water, DW- Dug well, S. D. - Standard deviation.
Values without mark indicate insignificant difference at both 5% and1%levels (p>0.05)

Table5: lodine concentration of drinking water sourcesin Parseoni taluka

lodine content ug/I

ﬁrc') Name of Tauka Name of village Source of water
) BW TW DW
1. Parseoni Parseoni (City) 37.02 11.54 34.84

Ramtek is a taluka that is located towards the eastern
side of Nagpur at adistance of 40 Km. Thegeology and parent
material of Ramtek taluka shows metamorphic rocks. lodine
content of different water sources from seven villages in
Ramtek taluka with statistical valuesis presented in Table 2.
Observations showed that a major percentage of the villages
had access to both BW and TW sources while only 2 villages
had DW for drinking water purposes. A widevariationsinthe
iodine content in the drinking water from BW sources was
observed ranging between aminimum of 8.7 ug/l to amaximum
of 37.2ug/l. Theiodine content from TW source also showed
awide range with a minimum of 17.42 ug/l to a maximum of
43.55 ug/l. DW water sources in Ramtek showed a range of
iodine content (17.42 ug/l to 21.77 ug/l).

Compiling the mean iodine values for each of the three
different drinking water sources, TW showed the highest
concentration (34.04 + 9.90) while DW reflected the lowest
(19.59 + 2.17). The differencesin iodine content between the
three water sources were however found to be statistically
insignificant.

Table 3 presentsthe iodine valuesin the different water
sources from villages in Kamptee taluka. This taluka is also

located towards the eastern side of Nagpur at a distance of
15 km. In contrast to the observations from Ramteke taluka,
the BW drinking water showed the highest level of iodine
concentration (41.37 + 3.55). Almost 5 villagesin thistaluka
had facility of TW, while only 2 villages had DW asdrinking
water source. Sonegaon village in this taluka was the only
village in the study where in all three drinking water sources
wereavailable. The TW inthisvillage showed acomparatively
low iodine content (19.59 ug/l) as compared to DW ( 37.02 ug/
I) and BW (41.38 ug/l). Between the water sources, the overall
mean iodine content was found to be highest in drinking water
from BW (41.37 + 3.55) and lowest in TW ( 24.82 + 4.69).
No statistical difference was however observed between the
mean iodine content of BW and TW, TW and DW water and
between BW and DW water.

Theiodine content of water sources obtained from two
villages in Kuhi taluka. The statistical interpretation is
presented in Table 4. Thistalukais|ocated towards the south
eastern side of Nagpur at a distance of 35 km. The geology
and the parent material of this taluka is quartzite. Both the
villages under study did not have TW facility for drinking
purposes. Kuhi had BW water source with comparatively

Table6 : lodine concentration of drinking water within talukas of Nagpur district, Maharashtra

flr(.). Name of the Taluka Bore well water Sttstce |nt_e|_rar>{l)"i;’€§¢lgrn cree Dug well water
1 Kalmeshwar and Ramtek 0.59 0.06 0.37
2 Kalmeshwar and Kamptee 0.48 0.36 0.22
3 Kameshwar and Kuhi 0.35 00 0.16
4 Kameshwar and Parseoni 0.30 0.24 0.02
5. Ramtek and Kamptee 0.86 0.53 0.23
6 Ramtek and Kuhi 0.87 00 0.35
7 Ramtek and Parseoni 0.80 0.56 0.28
8 Kamptee and Kuhi 0.17 00 0.15
9. Kamptee and Parseoni 0.07 0.90 0.02
10. Kuhi and Parseoni 0.10 00 0.21

Values without mark indicate insignificant difference at both 5% and1%levels (p>0.05)
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M ean iodine content of water sour cesfrom five Talukasof Nagpur district

higher iodine content (48.13 ug/l) as compared to Akoli
village (20.69 ug/l). The mean iodine content of water from
DW inAkoli wasfound to be higher (47.91 ug/l) as compared
to BW source from the same village (20.69 ug/l). A
difference in iodine content between BW and DW water
sources was however found to be statistically insignificant.

The iodine content of water sources obtained from
Parseoni taluka is presented in Table 5. Parseoni taluka is
located on the northern side of Nagpur at adistance of 40 Km.
The geology and parent material of this taluka shows
metamorphic rocks. Only one village reported to be endemic
was taken up in the study from this taluka. Parseoni showed
the availability of all three sources of drinking water. The
iodine content was found to belowest (11.5 ug/l) in TW source
whileit was highest in BW water source (37.02 ug/l). The DW
water source showed higher iodine content (34.84 ug/l) as
compared to the TW and BW water source.

The observations of the study revealed that the
concentration of iodine varied both in the sources of drinking
water, inthe different villages. High iodine concentration was
seen in TW in Kalmeshwar and Ramtek, in BW in Kamptee
and Parseoni and in DW in Kuhi. Therefore mean iodine
concentration of the three different water sources
irrespective of the villages or talukas were derived to
ascertain the water source of the highest contribution of
iodine.

Fig. 1 represents the mean iodine concentration in
drinking water sourcesfrom BW (14), TW (12) DW (9) collected
from the known endemic pockets of 23 villagesinfivetalukas
of Nagpur district. It was observed that the overall mean values
of iodinewas dightly higher inthe DW water source (32.9 ug/
I) as compared to the BW (28.89 ug/l) and TW ( 28.82 ug/l)
sources.

Table 6 shows the mean iodine content of water from
different talukas of Nagpur district. The result of statistical
interpretati ons showed that there was no significant difference
at both the level (at 5% and 1%) in iodine content of water
drawn from same geographical background.

lodine content in drinking water samples were reported
to beintherange of 22- 100 ug/l by Chandraet al. (2006) from
their study in the endemic goitre Sundarban Deltaof South 24
Parganas, West Bengal.

Tulpule (1969) reported that iodine content in water
showed a wide variation in samples of drinking water (well,
tank and river) collected from ninedifferent states. Themgjority
of valuesin non-goiterous regions ranged between 15-18 ug/l.

lodine concentration in the range of 8-63 ug/l with an
average value of 64 ug/l has been reported in ground waters
of Jaiselmer, Nagor, and Pali districts of western Rajasthan.
Sandstone foundation revealed, ground water of high iodide
content than the other formation in the region (Gupta and
Varshney, 1999)

Conclusion:

Samples of drinking water collected from different water
sources (TW, BW, DW) from known endemic pockets of
five different talukas of Nagpur district reflected a wide
variation in the iodine concentration showing a minimum of
8.7 ug/l to a maximum of 52.27 ug/l. DW water showed the
highest concentration of iodine as compared to other
sources. Variations in iodine concentration were vividly
observed in drinking water sources from the same village as
well as in the villages under different talukas. However,
statistically this variation in iodine content of water from
different sources was found not to reflect significant
differences. It is concluded from the present study that the
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iodine concentration in drinking water sources is directly
influenced by the geographical background.
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