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ABSTRACT

The data were obtained on the concentrstion of sixteen trace

elements in drinking water collected from various parts of India, and

from various sources such as river, lake, and well (including

borewell). These data were then employed to determine the possible

contibution of drinking water to the daily intake of the trace

elements by Indian population. The study showed that for the elements

Ca, K, Fe, Mn, Mo, As and Rb, their maximum contribution from

drinking water, to their daily intake ranged between 3.2-10/1 of the

total daily intake. For elements Na, Mg, Zn, I and Th, however,

drinking water contributed upto 40X of the total intake. In the case

of elements such as, Cu, Cr, U and Sr, the drinking water could in

some cases become the main contributor of their daily intake.

INTRODUCTION

The three main sources of daily intake of trace elements by

nan are: food, water and air. Although in normal situation, the

contributions of trace elements from air and water are very small in

comparison to that from the diet (food), yet in certain geographical

region tl], the contribution from water could become significant. The

intake of trace elements through air, for some occupation workers in

various industries could also become significant [2]. It therefore
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becomes imperitive that while studying the daily intake of trace

elements by population of a country, the contributions to the intake

from water and air are also estimated.

The concentrations of various trace elements of importance in

nutrition such as Cu, Zn, Fe, Mn, Co, et.al., and those in radiation

protection such as Cs, I, Sr» Th and U along with those of some toxic

elements in drinking water,were obtained. The pecentage contributions

of these trace elements to their typical daily intake by an adult

Indian were estimated on the basis of the daily consumption of

drinking water utilised for the purpose of cooking food, and for

drinking.

2. MATERIALS AND METHOD

The concentrations of various elements reported in this

paper are mainly based on two studies C3—4], carried out using the

analytical techniques of neutron activation analysis and atomic

absorption spectrophotometry. The drinking water samples were

collected from the cities located in almost the entire country.

In the first study [3], the water samples were collected

from 21 different cities of India. The sources of drinking water were

the well and borewell water, the lake (rain water stored in the

lakes) and river water.

In the second study [4D the water samples were collected

from 30 locations in different cities of India. The sources of water

again consisted of the well, river and lake waters.

3. RESULTS AND DISCUSSION

In two different studies [5-6] carried out in India, it was

shown that an average adult Indian consumes about 4.2 liters of

drinking water daily, for the preparations of meals, as part of

fluids and beverages etc. The description of the two studies and the
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contribution to total intake of water from various practices are

shown in Table 1.

The two different studies carried out were for the

population groups representing middle and low income section of the

society. The main consumption of water was for drinking, and that

required for meals preparation. The average consumption of soft drink

and other beverages in India is quite low, and generally tea and

coffee are the two main hot beverages consumed by Indian population.

It becomes clear from the table 1 that the consumption of water is

significantly lower for female population in comparison to their male

counterparts. In both studies, mean daily intake of drinking water is

reported to be 4.2 liters. The 0.3 liters of water of oxidation

obtained from the metabolic oxidation of food materials in the body

is to be considered only in the case of the study of water balance.

The table 2, shows the elemental concentrations of drinking

water collected from various locations in India. The contribution cf

the drinking water to the daily intake was calculated on the basis of

daily mean consumption of 4.2L of drinking water. In all, the daily

intake of sixteen elements was studied. The minimum and maximum

intake and the corresponding contributions of drinking water to their

total daily are also reported in the table 2.The average contribution

is reported only for seven elements, as the data on the median or

mean intake of other elements were not available. It is clear from

the table that in certain locations in India, the intake through

drinking water, to the daily intake is quite high.

4. CONCLUSION

The contribution from elements present in drinking water to

their daily intake for Indian population was studied. The daily

intake of 4.2L of water was assumed to arrive at the minimum, maximum

and the average intake of trace elements through drinking water.

The study showed that for the elements Ca, K, Fe, Mn. Mo, As
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•nd Rb, their maximum contribution from drinking Mater from to their

daily intake ranged between 3.2-10% of the daily intake. For elements

Na, Mg, Zn, I and Th, drinking water contributed upto 40"/. of the

total intake. In the case of elements such as, Cu, Cr, U and Sr, the

drinking water could in some cases become the main contributor of

their daily intake.
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TABLE 1 DAILY WATER INTAKE BY ADULT INDIAN POPULATION

Population

Group

No. of Source of Water Intake

Subjects Drinking Fluids Meals Water of Total

Mater preparation oxid. intake

(middle income)

-Bombay-

Male 81 1.7+0.5 0.9+0.2 1.6 0 4.5

Female 20 1.2+0.3 0.9+0.2 1.2 0.3 .6

(low income)

-Calcutta-

Male

17 - 2.36 - 1.85 0. 4.5

Data reported from Calcutta is based on the average of water intake

during the three seasons of summer, winter and spring.
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TABLE 2 ELEMENTAL CONCENTRATIONS OF DRINKING WATER COLLECTED FROM

VARIOUS LOCATIONS AND THEIR CONTRIBUTIONS TO THEIR DAILY INTAKES

Element Range of Variation Mean GM 6SD Daily intake 7. contr.

cone. factor water total from water

Min Max Min Max Av.

Na (mg L~x

Ca ( -do-

K ( -do-

Mg ( -do-

Fe (ug L"*

Zn (- do -

Zn (- do -

Mn ( -do -

hn (- do -

Cu (- do -

Cu (- do -

Cr (- do -

Mo (- do -

As (- d0 -

Rb (- do -

Th (-do-)

Th (-do-)

U (-do-)

U (-do-)

Sr (ug L~*

I (-do-)

) 3 - 237

) 1.7-10.4

) 0.1-16.4

) 1.4-13.7

) 8 - 400

) 4 - 594

) 10.9-953

) 2.0 -118

) 1.3-102.5

) 2.0-450

) 3.0-17

) 2-49

) 0.3-27.3

) 0.1-3.9

) 2-24

0.007-0.04

0.025-0.2

0.025-0.15

0.B25-0.9

) 221-1470

1 - 1 3

79

6

160

10

50

148

87

59

78

225

5.9

24.5

91

39

12

5.4

8.0

7.5

36

67

42 59 1.9

12.6-995.4 5900 0.2 16.9 -

7.1- 43.7 450 1.6 9.7

B.4- 67.2 1800 0.02 3.7

5.9- 57.7 500 1.2 11.5 -

0.03-1.7 19 0.2 8.9

0.02-2.5 10.3 0.2 24.4 -

0.05-4.0 10.3 0.2 38.8 2.4

- - - 0.01-0.5 5.1 0.02 9.8

4.8 6.7 2.0 0.005-0.4 5.1 0.01 8.0 0.fc

- - - 0.01-1.9 2.2 0.4 86

8.9 8.1 1.7 0.01-0.07 2.2 0.4 3.2 1.4

- - 0.01-0.2 0.13 7.7 154

0.8 1.3 1.3 0.001-0.01 0.1 1.0 10 5.0

0.3 0.4 1.7 0.004-0.01 0.04 1.0 10 5.0

- - - 0.001-0.01 2.6 <0.05 0.5

0.02 0.03- 0.17 2.2* 1.4 8.0 4.0

0.08 0.1 - 0.8 4.8 38 15.3

0.04 0.1 - 0.6 0.8» 12.5 75 21

0.30 0.1 - 3.7 12.5 460 150

- 928- 6174 3900*23.8 158 -

4.2 - 54.6 200* 2.1 27.3 -

t Daily intakes *re given in ug d~x

Data *r« based on-

[13 Soman, S.D., Panday, V.K., Joseph, K.T., Raut, S.J. Report No.

BARC/HP/S/1967.

[2] Dang, H.S., Jaiswal, D.D., Parameswaran, M. Sharma, R.C. Journal

Indian Water Works Association. 1(1993)105.

Dang, H.S., Jaiswal, D.D., Parameswaran, M., Krishnaraony, S.

Report No. BARC/1994/E/043.
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