Garbage waste induced heavy metals on roaming cattle
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Abstract
Emerging evidence has shown that municipal garbage waste contains higher amount of heavy metals
and increases health and environmental hazards. Little is known, however, about such wastes use as
animal food to fate in products level, in dairy cattle roaming freely. To address these, garbage waste as
cattle feed, feces and milk samples from roaming dairy cattle were collected from four areas and
simultaneously assess heavy metals concentrations. The study areas were Aqua Morolbari (AM; used
as control area), Kachijuli Bazar (KB), Machua Bazar (MB), and Mymensingh Medical College (MMC).
Emerging evidence has shown that municipal garbage waste contains higher amount of heavy metals
and increases health and environmental hazards. Although faeces and milk samples expressed similar
trends, feces samples was solely maintained higher chromium concentrations than to garbage waste
and milk samples. A significant changes of zinc (Zn) concentrations was observed in collected garbage
waste of MB and MMC than to AM and KB. Milk samples showed similar results. In contrast, an increased
zinc concentration was found in areas of KB, MB and MMC feces samples as compared to AM. Compared
to Aqua Morolbari area, Machua Bazar and Mymensingh Medical College area’s garbage contained
significant amount of lead (Pb) levels. There was an increase amount of lead presence in feces and milk
samples compared to the control zone. A significant amount of cadmium (Cd) was found in KB, MB and
MMC compared to AM. Feces samples were responded similarly. In contrast, both MB and MMC showed
a higher concentration of cadmium in milk samples than rest of the two sites. From the results, it was
clearly revealed that roaming cattle were daily consumed garbage wastes which possessed heavy metals
such as Cr, Zn, Pb, and Cd, to a major extent, resulting in introduction of trace elements in the human
food chain.
Key words: heavy metals, garbage waste, milk, feces, roaming dairy cattle, urban areas
Bangladesh Animal Husbandry Association. All rights reserved.

Bang. J. Anim. Sci. 2017. 46 (1): 24-28

diversification

Introduction

notable

one

of

income

being

sources,

urban

the

animal

most

agriculture

Bangladesh is an agricultural country where more

(Greenhow,

than 60% of the people live in rural areas whose

Bangladesh mainly based on cattle, goat, sheep,

sole income is agriculture. The poverty rate and

and buffaloes and they represents about 28%,

malnutrition is the main triggering issues for the

67%, 3% and 2%, respectively (FAO, 2013).

rural people in Bangladesh. For that reason, in

About 2% of the total livestock are available in

every year, a significant number of people move

urban and peri-urban areas of Bangladesh (Alam

from

et

rural

to

urban

areas

for

their

better

al.,

1994).

2016).

Animal

Interestingly,

agriculture

urban

in

livestock

livelihood. It is expected that by the year 2025,

production system is operating unplanned and

about half of the rural populations will be living in

densely

urban

negative

centers

and

thus

poverty

will

have

populated
impact

neighborhoods

on

public

health

which

has

and

also

increasingly moved from rural to urban areas in

introduces environmental pollutions (Smit et al.,

Bangladesh.

declining

2001). Our groups (Alam et al., 2016) have

purchasing power in the urban areas, many

recently found that local political leader is kept

urban

the highest number of animals in municipal areas

Indeed,

households

with
have

the

responded

with

*Corresponding author: azad_animalscience@bau.edu.bd

24

Heavy metals in municipality waste
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Quantification of heavy metals
Collected samples such as garbage waste, feces
and milk were prepared according to standard
protocol of heavy metals quantifications. Samples
were analyzed at laboratory of

soil science
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Addition of 30% H2O2 was continued in 1 ml
increments, followed by gentle heating until the
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Table 2. Concentrations (mg.kg-1 or mg.L-1) of
zinc in garbage waste, feces and
milk from urban cattle

concentrations.

Loca
tion

Statistical analyses

AM
KB

1.25±0.05c
2.89±0.88bc

1.83±0.07d
8.09±0.59c

0.69±0.06c
2.10±1.45c

MB

6.47±1.72b

13.20±1.07b

3.35±2.43b

a

a

9.03±2.41a

Data were analyzed using the statistical analysis
system (SAS, 1985). Data were first analyzed by
a general linear model analysis using variance
procedure and the means were compared using
Duncan's least significance multiple-range test.
All data were expressed, in the form of mean
±standard error. Differences were considered
significant for values of p<0.05.

MMC

Garbage
waste

Feces

17.02±2.30

Milk

33.16±2.25

a-d
means (±SE) within a row showing different
superscripts are significantly different (p<0.05).
Duncan’s least significant multiple-range test was
applied to compare means. AM (Aqua Morolbari), KB
(Kachijuli Bazar), MB (Machua Bazar), MMC
(Mymensingh Medical College).

Table 2 shows the results of zinc concentrations
in garbage waste, feces and milk of urban cattle.

Results and Discussion

A significant changes of zinc concentrations was
chromium

observed in collected garbage waste of MB and

concentrations in garbage waste, feces and milk

MMC than to AM and KB. Milk samples showed

of cattle roaming freely on Mymensingh Municipal

similar results. In contrast, there was a sharp

streets. Garbage waste of KB, MB and MMC

increase of zinc levels were found in KB, MB and

showed a significant increase in chromium (Cr)

MMC

concentrations as compared to AM.

Ogundiran et al., (2012) found a higher amount
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shows

the

results
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Table 1. Concentrations (mg.kg-1 or mg.L-1) of
chromium in garbage waste, feces
and milk from urban cattle
Loca
tion

Garbage
waste

Feces

5.44±0.038d

8.76±0.11d

1.19±0.01d

KB
MB

c

16.71±1.60
24.02±1.77b

c

36.87±1.46
45.80±2.44b

c

9.51±2.18
14.79±2.39b

MMC

44.74±1.84a

64.06±1.96a

18.49±1.79a

a-d

means (±SE) within a row showing different
superscripts are significantly different (p<0.05).
Duncan’s least significant multiple-range test was
applied to compare means. AM (Aqua Morolbari), KB
(Kachijuli Bazar), MB (Machua Bazar), MMC
(Mymensingh Medical College).

and

milk

samples

samples

as

compared

to

AM.

of zinc in feed, feces and milk sample of cows
reared

in

contaminated

sites.

Both

results

suggested that there had a higher chance of zinc
accumulation in feed to animal products.

Milk

AM

Although feces

feces

expressed

similar trends, a higher chromium concentration
was maintained by feces samples than to garbage
waste and milk samples. These results suggest

Table 3. Concentrations (mg.kg-1 or mg.L-1) of
lead in garbage waste, feces and
milk from urban cattle
Loca
tion
AM
KB
MB
MMC

Garbage
waste

Feces

Milk

2.52±0.23c

4.54±0.06d

0.74±0.06d

6.04±1.70bc
8.24±1.19ab
20.41±4.08a

11.39±1.42c
21.54±1.79b
32.66±1.72a

2.52±0.30c
3.92±1.15b
6.64±1.99a

a-d
means (±SE) within a row showing different
superscripts are significantly different (p<0.05).
Duncan’s least significant multiple-range test was
applied to compare means. AM (Aqua Morolbari), KB
(Kachijuli Bazar), MB (Machua Bazar), MMC
(Mymensingh Medical College).
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Heavy metals in municipality waste
Table 3 shows the results of lead concentrations

Table

in garbage waste, feces and milk of cattle

concentrations in garbage waste, feces and milk

roaming freely on Mymensingh Municipal streets.
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streets. A significant amount of cadmium was

garbage contained significant amount of lead

found in KB, MB and MMC compared to AM. Feces

levels. Although AM, KB and MB areas garbage

samples were responded similarly. In contrast,

showed statistically no significant changes in lead

both MB and MMC showed a higher concentration
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of cadmium in milk samples than rest of the two
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were

sites. Lane et al. (2015) suggested that ruminant

increased amount of lead presence in feces and

feed in municipal areas could contain higher

milk samples compared to the control zone.

amount of cadmium which agrees to the present

Interestingly, MMC area was more prone to lead

findings. Moreover, Ogundrian et al. (2012)

affect. A significant amount of lead was available
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in any form of feed samples analyzed from

contaminated sites had higher levels of cadmium
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Conclusion

Table 4. Concentrations (mg.kg-1 or mg.L-1) of
cadmium in garbage waste, feces
and milk from urban cattle
Loca
tion

Garbage
waste

Feces

Milk

AM
KB

0.68±0.51c
3.78±1.44b

1.21±0.09c
9.11±1.13b

0.17±0.03b
1.42±1.47b

MB

ab

MMC

the

ab

It was concluded that garbage waste, feces and
milk content heavy metals to a major extent.
Heavy

metals

in

milk

came

from

that

contaminated garbage waste. More pronounced

a

9.40±1.72

16.43±1.42

2.11±2.35

17.45±2.28a

23.35±4.22a

3.82±4.09a

levels of heavy metals were found in Mymensingh
Medical College (MMC) area in terms of all
assessed heavy metals.
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