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Mineral Intake by Low Income Group Women in Sewage and
Tubewell Irrigated Areas Around Ludhiana City (Punjab)
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Ludhiana is the industrial city of Punjab and
the industries located here include cycle and
cycle parls, sewing machine, textile, dyeing,
electroplating etc. Waste water discharged from
these industries contain high amounts of unde-
sirable minerals like lead, cadmium and nickel
and 15 thrown mto sewage discharge without
much treatment. The farmers utilise this polluted
water partially for irmigating their agriculiural
land. The crops cultivated on such sodl get accu-
mulated with high concentration of heavy met-
als (Rana and Kansal, 1985). Thus the popula-
tion living around sewage water irrigated area is
likely to consume high amounis of these foxic
heavy metals in their daily dieis. Besides
gastrointestinal disturbances, lead is known to
affect reproduction and possibly also cause car-
disvascular and mutagenic effects (Abdulla st
al,,1995).High 'cadmium intake results
inpathological changes in kidneys, liver, GIT,
heart, testes, bone, pancreas efc. Anasmis is a
common feature of chronic cadmium foxicity to
all species (Braithwaite et al., 1993). The in-
creased consumption of heavy metals is likely
io affect the health of the population especially
women who suffer from high incidence of anne-
mia, The present siudy is an attempt o deter-
mine the mineral mtake by adult women resid-
ing in sewage and twbewell irmigated arcas
around Ludhiana city,

MATERIALS AND METHODS

The area for survey was purposively selected
to include sewage and tubewell irmigated areas,
Sewage imigated area was near Jalandhar bye
pass in the vicinity of Budha Nala and Chhauni
Mohalla of Ludhiama city, Village Aayali Kalan
on the other side of the city represented ubewell
water irrigated arca. Normal and apparently
healthy non-pregnant non-lactating adult women
from 50 families in cach area in the age group
of 20-40 yrs were selected for the study. Per
capita family income was taken mio considera-

tion while selecting the subjects which ranged
from Ra 200-450 per month in both the arcas,
The weight of the subjects was recorded us-
ing Salter Spring balance to an accuracy of 100g,
The height was measured using anthropometer
rod to the nearest 0.5 em, The data on food in-
take of these subjects were collected from Dhe-
cember 19946 o Jamuary 1997 by 24 hr recall-
cum-weighmeni method for two days. In addiion
1o variout foods, the amount of water consumed
by the individuals was also mofed. Weighed
amounts of cooked food samples and water were
also collected from all the subjects. Food sam-
ples of each subject were homogenised, dried at
60+2% C and analysed for Ph, Cd, Mi, Fe, Mn,
Cu, Ca and £n after wet digestion using Atormic
Absorption Spectrophotometer (Varian AA-20).
Daily intake of minerals by the women were
calculated using analysed values of the miner-
als and the iotal omount of food consumed.
The consumption of loods and minerals
among the two groups were statistically ested
using analysis of vanance and eritical difference
was caleulated where F-ratio was significant.
Correlation coefficients between food and min-
eral intake were calculated wherever applicable,

RESITLTS AND DISCUSSION

The data on general information of the sub-
jects (Table 1) revealed that family size was be-
pween 3-3 members for majority of the subjects
in hoth the areas. Majority of the women were
illiterate and only 4 and 2 per cent respectively
in sewage and fubewell irigated arcas studied
upie higher secondary. Dccupation of the fam-
ily was labour for majority in sewage irrigated
area and farming in tubewell irrigated arca. Main
source of drinking water in sewage irmigated area
was municipal water supply and shallow boring
hand-purmps while in ubewell irrigated area it
was deep boring hand pump. Main source of
cercal supply was mill and chakki flour for
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Table I: Dally food Intake by womes of sewage and

of the smbjecis (36 tubewell irrigaied area (Mean+5E)
Pariiculers Sewage Tubenweil! Fovad Sewmge  Twhewel! Loost rﬂ.ll'-ﬁ-.l'd'l'.l'ﬂ- .
trripaled drriganad i irrigated irrigared  batenced ai
arpafa=3j  areafn=30) area ares et 3
Fmily iz fmmSd) =S (ICMR, i987)
1.4 BE il Cereals IR 10T Nl0ad0) 480 A gee L 1]
G-B membeni 4 30 Plses 0458 451 8 45 hA2* 14z
Educarional Leved of Sulectr Milk I6AaT1.0 245476 150 3X6** a09
Hinerals 18 40 Carcen 0780 11T OO 130 SR
Primary 12 16 leafy
Middle b b Rioci SR£11.2 1262109 D0 34.5%  GOR
Mdatric 4 1 other vegs
.. Hagher saomidary 4 2 1'5"u|hl= 200.7 23xl6 25 233 52
amily Occwpalion al
Labsrurers 42 Ja Sugard 24k).1 A0S0 o st 175
Farming F.] 50 PEReTY
ihers k" L] waieriml) TRA11.6 G6Rel4.4 = |431"* I5.7
Per Capita fncome &
P, J00- 300 M : ; s
P JE1-4 50 73 18 the areas while pulss consumption was higher
Sowrce of Drinking Witer in twbewell imrigated area and lower in sewage
;?:;Ifrl waicry supply :: lg irmgated area than the suggested value. Intake
Deep h..d"'m"d"“"’ 10 B0 of both cereals and pulses was significantly more
rm-ﬂ_lm " e 55 ” in tubewell irrigated area. Average daily milk
N1 k) iy ] jon was more than ICMR's ( 1987) sug-
m‘:"' i :ﬂ'llm““ 1: 33 gested value by women in both the areas, though
Fﬂ#ﬂﬁm intake was significantly more by subjects in
Haome grown o 12 tubewell irrigated area. Intake of green leaves
mhﬂﬂllﬂmmlﬂ' f: E was nearly same as the ICMR's suggested value
localiny in sewage irrigated area and was almost twice
Hﬂm i 5 the recommendations by women in tubewell
il , irrigated area. Intake of roots and other vegeta-
mk;,:'ﬂ::m -,g ﬁ bles by women in sewape irrigated mn.wu]m
WVenders oulside kscality & o than ICMR's suggested value while intake of

sewage irrigated area and grains purchased from
the locality for ubewell irrigated area. Majority
of the families in both the areas purchased veg-
etables from the same locality, Milk was pur-
chased from vendors in the locality by majority
of families in sewage irrigated area while in
tubewell irmigated area almost 60 percent had
their own milch animals.

Average weight of women in sewage and
tubewell irrigated area was 49.9+0,89 and
57.0+0.75 kg, respectively and the differences
were significant (P< 0.01). However average
height of the worhen in the cormesponding area
was 1554001 and 1.36+0.01 m, respectivaly.
Data on food intake by women in table 2 revealed
that cereal consumplion was less than I[CMR s
lzast cost balanced diet (ICME, 1987) in both

sugar and jaggery in both the areas were more
than recommended value and visible fat intake
was slightly below the recommendations. Low
intake of cereals and higher intake of milk, green
leaves and fat by Punjabi subjects has been re-
ported by various workers (Hira et al., 1993;
Grewal and Hira 1995; Grover et al., 1992)
compared to Indian population in other states
(NNMEB, 1991 and Thimmayamma et al , 1982},

Mineral intake data by women (Table 3) in-
dicated that average intake of lead was found 1o
be zix times in sewage imiaged area as compared
to tobewell irrigated area.Daily intake of cad-
mium and nickel by women in sewage irmpgated
arca was 3-4 times of mbewell imigated arca.
Intake of lead by women in sewage imigated arca
was slightly more than the tolerable limits pre-
seribed by WHO (1972). Intake of cadmiun was
higher by the women in sewage imigated area
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Tahble 3;: Dislly mineral intake by waiien ol wes g aid
tubsewell water irrigated areas (Mean £5.E)

Mineral  Sewnge Tubewell Rerowmen- F- 0
irriganed  derigand dmfions’ Smio =

e @rea lermie I

A=S TR kv iy
Ph,ug 4578241 0 aED 41 |TE* 7.1
Cd,ug MIR£119 B 27 6 T [ L T
Mi.mg 403379 10Ba20.5 e 7% 1255
Ca.mg T8930 8 IOMEES4.D S 5] 4 1515
Fe.mg 5542 41 1.5 L L T LU
En. mg R, F=1L5 1042404 544 1.3 a
Ca,mg  3.0&) 24wl | 2. Lapid
Ma,mg 39202 14403 g (L EENT

** Sepnificant at |%. & WEHD, |97 b WHO, 1993; ¢
WHOR %68 & 1CME, |990; M5 « non=significent

than the maximum tolerable limits of 63 mg'd
while nickel intake in both the areas was less
than its tentative safie level {600 mg) in both the
areas. Similar higher intake for lead, cadmium
and nickel for sewage imigated area compared
to bewell irrigated aren have been reported by
Setia et al, (1998). Daily intake of lead in repre-
sentative dietary samples of adults of USA (200-
300 mg) and Europe (400 mg) as reported by
WHO (1973) was higher to that in tubewell irri-
gated area of the present study, Jathar et al,
{1981} have reported 550 mg'd of lead by In-
dinn population which was comparable 1o the
infakes by women in sewage irrigated area,
Becker and Kumpulainen (1991) have reported
lower intake of cadmium in the Swedish dietar-
ies, Mickel intake by the subjects in sewage irri-
pated area was nearly equal to the value of 472
mg/d reported for voung US adults (Schoeder et
al., 1961} while it was much lower in tubewell
irrigated area (108 mg/d). Nickel intake in
iubewel] irrigated area was slightly more than
half of the value of 182 mg'd reported by Anke
etal (1991 ) for women of Central America, Thus
the heavy mineral intake by population i$ more
a reflection of tvpe of soil and water of the area
rather than the amounts of foods consumed by
inclividuals.

Calcium intake by women in both the areas
was 2-3 times the RDA (ICMR, 1990) which
was comparable to the carlier reports for popi-
lation in Punjab (Grover et al,, 1992; Grewal
and Hira 1995; Hira et al., 1993} primarily due
to higher milk consumption. Iron intake by
women in both the areas was found to be higher

than ICMR (1990} allowances. Lower iran in-
take has been reported by Grewal and Hira
(1995 and Mann et al. ( 1997) while St ef al,
( 1998) have reporied values similar to the present
investigation. Most of the literature reports used
food Table values for caleulating iron intake
o raw foods while in this investigation analy-
sis of cooked foods have been used and amount
of water consumed has also been consadered
for mineral intake dats  Intake of zine and man-
ganese was found 1o be lower while copper in-
take was higher than their suggested levels
(ICME, 1990}, Lower values for intake of these
minerals have been reported by various authors
{Lewis and David, 1988; Magi and Mann, 1991
and Grewal and Hira; 1993} These differences
might be due to variations in mineral content of
food and water as such variations from region
1o region have been observed 2ven in the present
investigation.

Correlation coefficients of minerals with
various foods indicated that both zine (r=0.47**)
and lead (r=0,39**) were found to be positively
aspnciated with cereal intake in both the areas,
Intake of calciumm (=0.50%) lead {r=0.65**) and
nickel (r=0.4]**) was positively associated with
green leafy vegetable consumpdion in both the
areag, Further, it was observed that lead, cad-
riwm, mickel, iron and copper content of waler
in sewage irrigated arca was almost twice com-
pared to tubewell irrigated area while zinc con-
tent of water was almost same in two areas. Water
coniributed B and 9.5 per cent, respectively of
daily intake of lead and nickel, in sewage iri-
gated area compared fo 3.0 and 4.8 per cent in
tubewell irrigated area. Contribution of other
minerals by water was less than 2.5 per cent
Thiaes it was observed that contamination of water
with undesirable minerals results in high intake
of these minerals than the permissible levels and
could possibly have ill effects on health of indi-
viduals hiving in these areas. Public Health De-
partment should ake to treat the sewage!
industrial affluents so 83 o reduce heavy metal
cantent af water and also ensure safe drinking
water in such arcas. Population residing in these
asreas alzo need to be edocated about ill effects
of heavy metals on health
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ABSTHACT .ﬁdh:tl.rp:luru:rmmﬁd ol O WaTTEn
{20-40 yuari) of low ineome group from sewsge and
nhewell irrigmed areas (30 each) around Ludbdssa city,
Food samples from all the subjects were collected and ama-
tysed for minerals. Daia reveabed that the intake of Ph, Cd
and Wi in sewsge irigaed ares was S=60 times thai i
mabewell imigated area. Dietary lead imtake by subgects of
sewape irrignled ares was slsghtly more than maoimam tal-
erabde lemits while dietary Cd was moee than [owr times the
maxEmum lerable linpms Inmke of cslcium and zino by
subsjects of sewage imignied arc was lGie & compared &
that of ubsswell irrigated area while intake of iron, copper
anid manganese was higher by the women in sewage ieri-
gouied wrea. Lead, cadmiuim, nackel, iron sand copper con-
tent of waler in sewage imigaed area was almost iwice a8
compared fo lbewil rigassd srea while zine conlent was
alrméail aaime dii the two areas. Dietary intake of Mi, Fe amd

Ca was positively assosiaied with green leafy Ie con-
wamptinn.
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