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The study was conducted to assess the effect of drinking magnetized water (MW) on the offensive odour by 
the poultry droppings from the broiler chicken (BC). Poultry droppings in poultry farm normally give offensive 
odour around the area where poultry farm is sited. Drinking MW could improve the digestibility of feed and 
dryness of the poultry droppings thereby reducing the ammonia (NH3), hydrogen sulphide (H2S) and offensive 
odour. BCs (Arbor Acres breed) were given MW. The magnetic water treatment unit comprises a 20 by 60 mm 
rectangular plastic pipe and 960 mm long surrounded with 12 pieces of a 10 × 25 × 50 mm neodymium mag-
net rated 1.5T. The treatments were MW treated for 33 s (MW1), MW treated for 66 s (MW2), MW3 was treated 
for 99 s and the control (non-magnetized water, NMW). A total of 80 BCs (day old) with 20 for each treatment 
were given MW1, MW2, MW3 or NMW and monitored for 7 weeks. Samples of poultry droppings were randomly 
collected at 4, 5, 6 and 7 weeks. NH3 and H2S were analyzed using standard methods. The mean concentration 
of NH3 for MW1 varied from 13.10 × 10-3 to 49.85 × 10-3, MW2 varied from 12.50 × 10-3 to 42.64 × 10-3, MW3 varied 
from 12.43 × 10-3 to 41.32 × 10-3 while the corresponding values for NMW varied from 20.30 × 10-3 to 65.13 × 10-3 

mg/L. MW1, MW2 and MW3 reduced the odour by 30.65–55.73%, 52.74–62.40% and 33.42–63.31%, respectively. 
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The effect of drinking MW was significant on the reduction of NH3 at α ≤ 0.025. MW also reduced the concen-
tration of H2S in the poultry droppings. MW is recommended for producing broiler chicken to reduce offensive 
odour from the poultry farms.
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Introduction
Production of broiler chicken is essential for eco-
nomic development of a country and provides animal 
protein for healthy growth, development and high 
demand of animal protein especially in Nigeria (Olo-
so et al., 2020). Air pollution (offensive odour) is one 
the problems of a poultry farm in the area where it 
is sited. Ammonia (NH3) and hydrogen sulphide (H2S) 
are the two main odour pollutants in a poultry farm. 
Ammonia is an invisible and water-soluble alkaline 
gas that could cause respiratory disease and heart 
disease (Maliselo and Nkonde, 2015). Hydrogen 
sulphide normally gives the smelling of rotten egg 
which is an offensive odour. The rate of production 
of air pollution (gases) is influenced by some factors 
such as diet composition and conversion efficiencies 
of the feed, the manure handling practices and en-
vironmental conditions (Smith et al., 2000; Broucek 
and Cermak, 2015). Casey et al. (2017) have also 
pointed out that the rate of generation of odour, gas-
es, manure, microorganisms, particulates and other 
waste product depends on weather conditions, time, 
species of the poultry, the manure handling system, 
the housing, the feed type and the management sys-
tem. When broiler chickens are given feed that is rich 
in protein, the broiler would produce uric acid which 
is converted to ammonia under favourable condi-
tions. Concentration of ammonia above 25 ppm could 
adversely affect the poultry broiler chickens (Sheikh 
et al., 2018). Maliselo and Nkonde (2015) have stated 
that unused nitrogen is excreted as uric acid (80%), 
ammonia (10%), and urea (5%). When ammonia gas 
is exposed to moisture, it reacts and forms aqueous 
ammonium which could adversely affect the broil-
er chicken on nasal cavity and eyes (Maliselo and 
Nkonde, 2015). Ullman et al. (2004) have reported 
on some methods such scrubbers, biofilter, oxidants 

(such as ozone, potassium permanganate) for reduc-
tion of odour in broiler chicken housing. Wysocka and 
Boguszewicz (2019) indicated that the simple method 
of odour removal is done by sorption of odourants in 
water scrubbers.

Water is a compound that is essentially needed by 
animals because it supports life and is required for 
all the metabolic processes for normal functioning of 
poultry broilers. Magnetized water, also called mag-
netically treated water, could be used to reduce the 
offensive odour (air pollution) in the farm and the 
surrounding areas. Magnetized water is produced 
when water is allowed to pass through the magnetic 
field through a hose or a pipe. For the water to be 
magnetically treated, the flow of water must cut the 
magnetic field at right angle based on the Fleming’s 
right-hand rule, otherwise, the water would not be 
magnetically treated. The technology of giving broiler 
chickens magnetized water is to increase the growth 
rate, boost the immunity of the broiler chicken and 
reduce the offensive odour from poultry droppings. 
Yacout et al. (2015) have concluded that magnetized 
water improves the nutrient digestibility of goat. 
Therefore, magnetized water could also be given to 
broiler chickens to improve the nutrient digestibility 
which could reduce the concentration of ammonia, 
hydrogen sulphide and other gases that produce 
odour from poultry droppings. El-katch et al. (2017) 
have stated that magnetized water improves the 
growth rate, feed efficiency, immunity and well-de-
veloped intestine and better healthy growth of Pekin 
ducklings.

Magnet has been used for about four decades in en-
gineering, agriculture, health, wastewater treatment 
and some other areas for the benefits of mankind 
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(Yusuf and Ogunlela, 2015). The technology of appli-
cation of a magnetic field for better performance of 
crop, animal and other areas for the benefits of man 
are not known in some areas or countries. Magnet 
produces a magnetic field which could be used for 
treating drinking water for broiler chickens and for 
other purposes. The properties of magnetized water 
are modified by reducing the bonding angle from 104° 
to 103°, reducing the surface tension, increasing its 
solubility and reducing the rate of carbonate deposi-
tion in the pipe (Babu, 2010). Magnetized water is a 
non-chemical method and a simple technology that 
could be used for high crop yield, for improving ani-
mal production and increasing the lactation of a dairy 
farm (Mohamed and Ebead, 2013; Yusuf and Ogun-
lela, 2015; Yusuf et al., 2020). Radha and AL-Sardary 
(2021) have pointed out that magnetized water has a 
positive effect on the quality of egg and biochemical 
processes of the poultry. Podlesny et al. (2004) have 
stated that 15 s is effective time for producing mag-
netized water, but Aladjadjiyan (2007) has pointed 
out that 1–10 min is adequate time for production of 
magnetized water using the circulation flow method. 
The circulation flow method works by allowing wa-
ter to flow through a pipe surrounded by pieces of 
permanent magnets. The objective of this study was 
to determine the effect of drinking magnetized water 
on ammonia, hydrogen sulphide and offensive odour 
from poultry droppings of broiler chickens.

Materials and Methods 

Magnetic treatment unit and production of the 
magnetized water

The magnetic treatment unit was fabricated using a 
10 × 25 ×50 mm neodymium magnet. The neodymi-
um magnet is a permanent magnet that is produced 
from neodymium (Nd), iron (Fe) and boron (B) to form 
NdFeB magnet which is the strongest magnet avail-
able globally with high magnetic flux density ranging 
from 1.0–1.5 Tesla (1 T = 10,000 G) and above. The 
neodymium magnet is a strong rare magnet which 

can work effectively at room temperature and at high 
temperature up to 80°C without demagnetization. 
Other permanent magnets with magnetic flux den-
sity ranging within 2000–5500G could also be used 
to produce magnetized water but the time of pass-
ing through the magnetic field would be increased 
from 55 s to 120 s. The magnetic treatment unit in 
this study consists of a pipe (a 20 mm by 60 mm rec-
tangular transparent pipe 960 mm long constructed 
using Perspex glass) surrounded with 12 pieces of 
the neodymium magnet. 

Three (3) pieces of the neodymium magnet were 
arranged on the sides of a 320 mm long rectangu-
lar plastic pipe (transparent made of Perspex glass) 
which is the treatment unit. The 3 layers of the rec-
tangular plastic pipe are connected together using 
a 12.7 mm (0.5 inch) elbow pipe. This principle was 
adopted to maximize the available pieces of 12 neo-
dymium magnets, and to make it compact. The mag-
netic treatment unit is connected to a 50-litre bucket 
with a 25.4 mm pipe and a control tap for regulating 
the flow of the water. The isometric view and the pic-
torial view of the magnetic treatment unit are shown 
in Figs. 1 and 2.

Podlesny et al. (2004) have reported that 15 s was 
effective time for producing magnetized water but 
Aladjadjiyan (2007) have stated that 60–600 s was 
adequate time for production magnetized water. The 
times used in this study for treating the water through 
the magnetic field were 33 s, 66 s and 99 s. The water 
given to broiler chickens was obtained from a bore-
hole in the poultry farm and allowed to pass through 
the magnetic treatment unit one (1) time for 33 s (1 
single flow) and denoted by MW1, MW2 for 66 s when 
the water was allowed to flow through the magnetic 
treatment unit two (2) times, and MW3 for 99 s when 
the water was allowed to flow through the magnetic 
treatment unit three (3) times. NMW (non-magnet-
ized water) is the control. The magnetized water was 
poured into the black plastic bowl (Fig. 3) from which 
broiler chickens drink water. Fig. 4 shows the scanned 
electronics microscope (SEM) of the molecular struc-
ture of magnetized and non-magnetized water.
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Fig. 1. Isometric view of the magnetic treatment device for producing magnetized water

Fig. 2. Pictorial view of the magnetic treatment unit for producing 
magnetized water

Fig. 3. Magnetized water in two plastic black bowls from where 
broilers would drink water
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Magnetized water for broiler chickens

A total of 5 litres per 24 hours of magnetized water 
was made available for each treatment and given to 
20 broiler chickens. The water was poured in a black 
plastic bowl, and 5 litres of freshly treated magnetized 
water was poured in the bowl every 24 hours. Two 
stones (3 kg each) were put inside the plastic bowl to 
hold the plastic bowl firmly on the ground and to pre-
vent broiler chickens from pouring the water down, 
and the stone would not react with the water. The wa-
ter was changed every 24 hours to have quality mag-
netized water and to ensure that the water is used 
within 24 hours after treatment with a magnetic field 

Fig. 4. Scanned electronics microscope (SEM) of the molecular structure of water (magnification = 25000×)

T1 = MW1 = Magnetized water treated for 33 s (water flows once through the magnetic treatment unit) 
T2 = MW2 = Magnetized water treated for 66 s (water flows twice through the magnetic treatment unit) 
T3 = MW3 = Magnetized water treated for 99 s (water flows 3 times through the magnetic treatment)
T0 = NMW = Non-Magnetized Water (Control) 

because the memory of magnetized water decreases 
after 24 hours (Ogunlela and Yusuf, 2016). 

Determination of ammonia and hydrogen 
sulphide

The samples (50 g for each treatment) of poultry drop-
ping (faeces) were collected from the broiler chickens. 
The sample was put in a polythene bag and taken to 
the Central Research Laboratory of the University of 
Ilorin, Nigeria, for the determination of the concentra-
tions of ammonia (NH3) and hydrogen sulphide (H2S). 
Standard methods of UV spectrophotometer were 
used as given by AOAC (2000) and APHA (2005).
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Rating of odour by sensing 

The rating of the odour from the poultry droppings 
(faeces) was assessed by 2 men and 1 woman (a to-
tal of 3 assessors for sensing the odour) that have 
a very sensible olfactory lobe (sensitive nose) for 
detecting odour by smelling. The samples from the 
broiler chickens given MW1, MW2, MW3 and NMW 
(control) were collected at 3, 4, 5, 6 and 7 weeks after 
the broiler chickens were given magnetized water to 
drink. The 3 assessors were given 50 g of the poultry 
droppings from each treatment one after the other to 
sense the odour (by smelling) and rate it using the 
rating assessment in Table 1. Each assessor recorded 
the rating value of the odour and the mean ratings 
of the odour were determined as given in Table 2. An 
olfactometer could also be used for detecting and rat-
ing the odour to compliment the sense of smelling by 
human assessors. 

Paired t-test statistical analysis for the 
ammonia concentration

The statistical analysis adopted was the paired t-test 
to know if the effect of MW was significant on the air 
pollution by the broiler chicken or not. The mean dif-
ference between the results of magnetized water and 
that of NMW was determined. The mean, the stand-
ard deviation, the standard error and the t-test values 
were calculated using Equations (1), (2), (3) and (4), 
respectively as given by Montgomery (1998). The data 
used for the computation of the paired t-test as an 
illustration was obtained from Table 4 and presented 
in Table 3. 

Week MW1 MW2 MW3 NMW

3

2.00 2.00 2.00 5.00

3.00 2.00 5.00 4.00

2.00 2.00 4.00 5.00

Mean 2.33 2.00 3.67 4.67

4

4.00 4.00 4.00 5.00

2.00 3.00 3.00 5.00

2.00 2.00 3.00 4.00

Mean 2.67 3.00 3.33 4.67

5

3.00 3.00 3.00 5.00

2.00 2.00 2.00 4.00

2.00 2.00 3.00 5.00

Mean 2.33 2.33 2.67 4.67

6

4.00 4.00 4.00 5.00

3.00 4.00 3.00 5.00

2.00 3.00 3.00 4.00

Mean 3.00 3.67 3.33 4.67

7

3.00 4.00 4.00 5.00

2.00 3.00 3.00 5.00

3.00 3.00 3.00 5.00

Mean 2.67 3.33 3.33 5.00

Conc. NH3 

NMW 
Conc. NH3 

MW1
d = NMW − MW1 d2

0.06513 0.04985 0.01528 0.00023350

0.02200 0.01310 0.00890 0.00007921

0.04945 0.04275 0.00670 0.00004489

0.02030 0.01390 0.00640 0.00004096

n = 4 ∑d = 0.03728 ∑d2 = 0.00039856

Rating code Full meaning of the rating code
Rating 
score

VOO Very offensive odour 5

OO Offensive odour 4

VSO Very strong odour 3

SO Strong odour 2

NO No odour 1

Table 1. Rating of the odour of poultry droppings by sensing

Table 2. Determination of rating values of the odour from poultry 
droppings by sensing

MW1, MW2, MW3 and NMW were as defined in Figure 4. 

Table 3. Data of ammonia extracted from Table 4 for calculating the 
paired t-test
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Σd – summation of d;

n – number of the observations;

δ – standard deviation;

δEr – standard error;

tcal – calculated value of the t-test.
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Similarly, NMW versus MW2: t-test = 3.245, for NMW 
versus MW3: t-test = 3.500

The table values of t-test at α ≤ 0.025 = 4.176 and 
t-test at α ≤ 0.05 = 3.183 when the number of degrees 
of freedom is 3.

Results and Discussion

Concentrations of ammonia and hydrogen 
sulphide in poultry droppings

The results of the concentration of ammonia gas (NH3) 
from the faeces (poultry droppings) of broiler chickens 
that were given magnetized water and non-magnet-
ized water are presented in Table 4. The mean concen-
trations of NH3 for MW1, were 49.85 × 10-3, 13.10 × 10-3, 

Where:

42.75 × 10-3 and 13.90 × 10-3, MW2 were 42.64 × 10-3, 
15.40 × 10-3, 24.95 × 10-3 and 12.50 × 10-3, MW3 were 
41.32 × 10-3, 12.43 × 10-3, 32.55 × 10-3 and 14.75 × 10-3 
while the corresponding values of NMW (control) were 
65.13 × 10-3, 22.00 × 10-3, 49.45 × 10-3 and 20.30 × 10-3 
mg/kg. The broiler chickens that were given magnet-
ized water had lower concentrations of ammonia gas 
for all the 4 periods of sample collection for the anal-
ysis. This means that magnetized water enhanced the 
rate of digestion of the feed and better digestibility of 
the feed given to broiler chickens which eventually re-
duced the concentration of NH3 compared with broiler 
chickens given non-magnetized water. 

Table 4. Concentration of ammonia in poultry droppings

Week Concentration of NH3 in poultry droppings (mg/kg)

MW1 × 10-3 MW2 × 10-3 MW3 × 10-3 NMW × 10-3

4 49.85 42.64 41.32 65.13

5 13.10 15.40 12.43 22.00

6 42.75 24.95 32.55 49.45

7 13.90 12.50 14.75 20.30 

MW1, MW2, MW3 and NMW were as defined in Figs. 4, 2. 

The result was in agreement with the study of Mal-
iselo and Nkonde (2015) who reported that unused 
nitrogen was excreted as uric acid and ammonia but 
any method that improved the rate of digestion and 
digestibility of the feed rich in protein would reduce 
the concentration and emission of the ammonia gas 
which normally pollute the environment. The results 
of this study correlated with those obtained in the 
study of El-Deeb et al. (2020) that water was one of 
the main factors that are essential and necessary for 
the completion of physiological processes inside the 
tissues of the poultry. The result of hydrogen sulphide 
is presented in Table 5. From Table 5, the results of 
H2S from broiler chickens that were given magnetized 
water were not different from the values obtained for 
non-magnetized water. The results were not consist-
ent like the results of ammonia. This means that am-
monia was the main gas given out the difference in 
the odour from the broiler chicken. 
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Table 5. Concentration of hydrogen sulphide in poultry droppings

Week Concentration of H2S in poultry droppings (mg/kg)

MW1 × 10-2 MW2 × 10-2 MW3 × 10-2 NMW × 10-2

4 107.86 107.79 107.64 108.03

5 107.56 107.46 107.28 106.91

6 106.40 106.59 106.46 106.60

7 107.32 106.80 106.90 107.10

MW1, MW2, MW3 and NMW were as defined in Figure 4. 

The effect of magnetized water on the broiler chicken 
was statistically significant on the reduction of emis-
sion of ammonia at α ≤ 0.025 with calculated values 
of paired t-test for NMW versus MW1 equal to 4.516 as 
presented in Table 6. The effects of magnetized water 
for NMW versus MW2 (treated for 66 s) and NMW ver-
sus MW3 (treated 99 s) were significant at α ≤ 0.05 as 
shown in Table 6.

Rating of the odour by smelling

The mean rating of odour by smelling is presented 
in Table 7. The results obtained by 3 assessors using 
smelling indicated that broiler chickens that were giv-
en non-magnetized water produced more concentrat-
ed odour that is very offensive odour to the environ-
ment and they were all higher than the rating values 
of magnetized water. All broiler chickens given mag-
netized water produced odour that was not offensive. 
This means that magnetized water removed offensive 
odour that is normally associated with broiler chick-
ens housing. This removal of offensive odour would 

Treatment DF
Calculated 
value of t

Table value of 
t at α ≤ 0.025

Table value of 
t at α ≤ 0.05

NMW vs MW1 3 4.516* 4.176 3.183

NMW vs MW2 3 3.245** 4.176 3.183

NMW vs MW3 3 3.500** 4.176 3.183

Table 6. Result of paired t-test on reduction of concentration of 
ammonia from poultry droppings

DF = degree of freedom, MW1, MW2, MW3 and NMW were as 
defined in Fig. 4, * = significant at α ≤ 0.025, ** = significant at α ≤ 0.05 

Week Rating value for the odour of poultry droppings

MW1 MW2 MW3 NMW

3 2.33 2.00 2.00 4.67

4 2.67 3.00 3.00 4.67

5 2.33 2.33 2.00 4.67

6 3.00 3.67 3.67 4.67

7 2.67 3.33 3.33 5.00

Table 7. Rating values of odour of poultry droppings by smelling

MW1, MW2, MW3 and NMW were as defined in Figure 4. 

Fig. 5. Mean rating of odour of poultry droppings by smelling

MW1, MW2, MW3 and NMW were as defined in Table 2. 

reduce the air pollution from the broiler chicken by 
using magnetized water as drinking water, and this 
could indirectly encourage more production of broiler 
chicken farms in some areas which would increase 
animal protein in the country. Magnetized water is a 
non-chemical method and could be a simple alterna-
tive method for the removal or reduction of odour in 
poultry farms. The trend of the mean results of odour 
by smelling for clarity is shown in Fig. 5.

Conclusion
Magnetized water is a non-chemical method and a 
simple technology which could be used for improv-
ing production broiler chickens. Magnetized water 
should be allowed to flow once through the magnetic 
treatment unit for about 33 s for effective treatment. 
Magnetized water reduced the concentration of am-
monia gas and also reduced the offensive odour from 
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poultry droppings. Magnetized water that was treated 
for 33 s and passed through the magnetic field one 
time reduced the odour by 30.65–55.73%, magnetized 
water that was treated for 66 s and passed through 
the magnetic field two times reduced the odour by 
52.74–62.40%, and magnetized water that was treat-
ed for 99 s and passed through the magnetic field 
three times reduced the odour by 33.42–63.31%. The 

effect of magnetized water was statistically signifi-
cant on the removal of offensive odour that is nor-
mally caused by ammonia at α ≤ 0.025 for magnetized 
water treated for 33 s, but the effect of magnetized 
water that was allowed to flow twice (66 s) and three 
times (99 s) was significant at α ≤ 0.05. Magnetized 
water is recommended for broiler chicken production 
in Nigeria to control offensive odour in poultry farms.
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