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ffect of soft and moderately hard water intake on meat quality
characteristics of broiler chickens
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Abstract T ——
A Fifty-six (56) days experiment was conducted (o evu/lmt(.' the "'[g.//.ecl of soft and
moderately hard water intake on meat quality characteristics of broiler chickeng "
Three hundred (300) day old broiler chickens of Hubbard breed were used. Tp,
chickens were randomly allotted to two (2) treatment groups. Group one qare
chickens administered soft water (SW) and group Iwo are chickens administerey
moderately hard water (MHW). Each treatment had six replicates with twenty-fiy
(23) birds per replicate. Feed and water were provided ad libitum. Data wer,
collected on carcass cut-up parts and visceral organs, breast meat quality
characteristics and breast meat proximate composition. The percentage cut-up parts
and visceral organ characteristics were significantly (P<0.05) different. Breas
meat quality characteristics was also significantly (P< 0.05) different in cold breast
meat water holding capacity. Breast meat proximate composition values were also
significantly different in the ether extract. MHW can replace SW without any adverse
effect on meat quality characteristics of broiler chickens.

Key words: Soft; Moderately, Hard water; Meat quality; Broiler chickens.

Description of the Problem

As the world population continues to
increase, one of the major problems
faced by the developing countries is that
of low and quality protein intake (1).
Protein, most especially, those from
animal sources is onc of the essential
nutrients of human diets and is greatly

lacking in the diets of the .inhabitants of

the developing countries (1, 2) reported
that average Nigerian consumes about
0.5 g of animal protein per day as against
the Food and Agricultural Organization

(3) recommendation of 35 g. This
shortfall can be corrected by taking into
cognizance, the welfare and wellbeing of
the animal in relation to its environment
and water through which it derives the
required nutrients from feeds.

Poultry which offers meat and egg
(protein of animal origin) on account of
its short gestation period, short
generative interval and handy size, 15
expected to play a major role in this bid
(o provide protein of animal source (1).I
is reportedly the most commonly kep!
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Meat Yield qnd Meat Quality
Characteristics .

At the end of the eXperiment, two broiler
chickens from each replicate  were

randomly selected for meat yield and
meat quality characteristics. The
selected broiler birds were starved of
feed and water for twelve (12) hours. The
records of the chickens' individual
weights were taken before slaughter. The
broiler chickens were slaughtered,
hanged by the hock head down and b\gd
for two minutes and scalded at 55 C for
one minute. The feathers were manqnl\y
removed. Thereafter, the record of 'lhc
fully dressed individual carcass weight
was taken after complete cwsccmu'm‘\.‘
The carcasses were separated into -p‘d-rk\)
(breast, back, thigh, wipg ;md drm:vs:\‘&‘\'
and vieceral orvans (intestine. kidney.
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DresseC m oz screw jack o expel out the
wzer Tmd contained i it The sample
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e oo3d refriperated breast muscle from
cacn rephicate was taken for the
svziuzton of the Cold Breast Carcass

wzer Holdmg Capacity (CBCWHC)
fodyrwing the same procedure

Cwoking Yield and Cooking Loss

“hiz evaluanon of the cooking vield and
g boss were camed om following
e procedure descnibed by (13). 20 g of

e hreast muscle from selected chickey,
\. each ."CT‘“CJ‘C were taken for l‘x)mng
The hoiling was done by placing each
meat sample m 2 glass Containe,
containing 20 mi water The water
was then preheated for five (5) minyge,
nefore the glass CONLAINETS WeTe place
in After placing the glass containers 4
the water bath. broiling was done up ¢,
25" C measured by skewer thermomete,
for thiry (30) minutes. The samples
were then removed from the water bas,
and allowed to cool at room temperature,
mopped off of excess ﬂqnd using ;
serviette paper and the weight of each
sample was taken and recorded The
cooking loss and cooking vield were
then calculated using the formulae
below.

Cooking Loss =  Initial meat weight -
cooked meat weight

Cooking vield (%)=

Cooked meat weight x 100
Initial meat weight 1
pH

The pH of the breast muscle was
measured using a pH meter. This was
done immediately after dressing the
chickens. An incision of the breast
muscle was made using a kitchen knife
and the electrode was inserted into the
incised point and readings from the pH
Meler screen was read and recorded.
Proximate Composition of Broiler
Breast Meat

A sample of the breast muscle was taken
from each chicken to determine the
proximate composition. Parameters
measured include moisture content.
crude protein. ash and ether extract 2
Data A nalysis

All data obtained from the experiment
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administered soft and moderage)

—Jeble 3_Carcass cut-up parts characteristics of broifer chickens 8900 K Value Yhard
_Treatment ecn T TT——

Sw T 232500 -101
MHW 2450.00

SwW 1885 41 -0.65

MHW 1956 34

SW 8111 146

MHW 79 68

Sw 1210 1.09

MHW 11.69

Y 10 45 1.64

MHW 997

'Y 847 1.16

MHW 8.08

SW 20.85 1.53

MHwW 19.81

Sw 10 90" 2 84

b
MHW 10.20 P<0 05) T —

ab. means in the same column with different superscripts are significantly different (

S Soft water MHW. Moderately hard water

The carcass cut-up parts characteristics
of broiler chickens administered SW and
MHW is shown in Table 3. There were
no significant (P>0.05) difference in
most of the parameters measured among
the treatment means. Only the result of
the Back showed significant (P<0.05)
difference. Broiler chickens
administered SW had better back
percentage compared to those given
MHW.

The visceral organ characteristics of
broiler chickens administered SW and
MHW shown (Table 4). The result
revealed no significant (P>0.05)
differences in all the parameters
measured. However, significant
(P>0.05) difference was observed in the
lungs. Broiler chickens administered
MHW had lower lungs percentage
compared to those given SW. The breast
meat quality characteristics of broiler
chickens administered SW and MHW
shown (Table 5). The result showed
significant (P<0.05) difference in the
percentage of cold breast meat water
holding capacity. with chickens

Wt - Weight

administered MHW recording higher
value than those administered SW
However, no significant (P>0.05,
difference was observed in qhe,
parameters measured. The proximg
composition of breast meat of brojje
chickens administered SW and MHW j,
shown in Table 6. Significant (P>(,05)
difference was only observed in the ether
extract, with chickens administered
moderately hard water recording lower
mean value as compared with chickens
administered soft water.

Discussion
The physicochemical properties of the
SW and MHW are within the range
permitted by the Standard Organisation
of Nigeria under the Nigerian Standards
for Water Drinking Quality Manual (16)
The value of total hardness (12.00 mgl
in the soft water shows it falls within the
class of soft water as classified by (17
Also. the value of total hardness (11*
mg/l) of the hard water recorded f?lli
within the range of moderate hardnes® .
reported by (17). The values of ¢2¢""
and magnesium concentrations ! (
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al ,,,-u.mrchnrnlrrhlit_s of broiler chickens ad

1‘.h|t4 Viscer ~Treatment Mean m‘lhllc'r:: \\(:.f'l":ll!' moderately hard water
paametel_——— S\ 17399 <=t Yolue Studard Devaton
Ll 1t (cm) MHW 190 00 153 ;s Z“
Intes W 447 2550
ol W (8) MHW 407 070 [ n;(;)
" o i :; 03
gney () MHW 003 049 00l
ke SW 210 ot
e (%) MHW 199 063 . 04
. SW 205 020
.I,]‘"‘““n) MHW | 99 047 0 “7
o SW 227 Py
\hdominal Fat (%) MHW 1 94 115 Pps
SW 073 0 "'2
 ungs (%) MHW 0.62b 2.33 o)
‘ SW 062 . 018
spleen (%0 biridal 034 ' 007
SW 052 04 0.08
Heart (%) MHW 054 Rk 008
,_//"/"{Mmc column with different superscripts are significantly different (P<003)
ab mear® MH Moderately hard water Lt : Length Wt Weight

g Soft water

ple 5 Breast meat quality characteristics of broiler chickens administered soft and modecrately hard water

Ta ; Treatment Mean "Test V; -
“parametel S Toa T.Test Value ?vt;a;dnrd Deviation

HBMWHC (%) MHW 1778 088 567
SW 14 59b 693
CBMWHC (%) MHW 20450 2 667
SW 4.01 138 099
Cooking Loss (g) MHW 456 o 098
. SW 79.96 138 495
Cooking Yield ( %) MHW 77.19 . 489
SW 6.24 0.7 038
pH MHW 6.22 ' 0.17

b means in the same column with different superscripts are significantly different (P<0.05)
S Soft water MH: Moderately hard water Wt.: Weight

HBMWHC: Hot Breast Meat Water Holding Capacngy

CBMWHC: Cold Breast Meat Water Holding Capacity

Table 6 _Proximate composition of breast meat of broiler chickens administered soft and moderately hard water

Parameter Treatment Mean T.Test Value Standard Deviation
SW 31.79 1 88 126
Dry Matter (%) MHW 31,05 o 052
) SW 1.05 182 015
Ash (%) MHW 0.92 ‘ 019
SW 22551 127
CP (%) MHW 22.94 07 157
. SW 073 0.13
CF (%) MHW 0.63 00 014
2 9ga 3
Ether Extract (%) ;‘?{lw I;gb 451 g ;g
Nitrogen Free Extract (%) i,mw j ;(7; -0.31 :jj
ab means in the same column with different superseript are sigmificantly diflerent (P<0.03)
S Sofi water MH Moderately hard water Wt Weight CP. Crude Protein
237
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MHW also fall within the range reported
by (18). The proximate compositions of
the commercial starter and finisher
feeds are within the range of
requirements and recommendations
given by (19, 20). The carcass yield and
characteristics of cut-up parts and
visceral organs variation in the back and
lungs could largely be due to the
influence of water type on which the
birds were placed. However, all values
obtained are within the range recorded
by (21) when they evaluated the Growth
response, meat yield and carcass
characteristics of broiler chickens fed
Beniseed (Sesamum indicum) and
Drumstick (Moringa oleifera) leaves as
sources of lysine
The significant (P<0.05) differences
shown with regard to the breast meat
quality characteristics is an indication
that MHW has influence on the carcass
quality of broiler chickens. This
disagrees with the report of (22) who
reported that calcium, magnesium, iron
and copper decrease the WHC. Also, the
20.45 % water holding capacity of the
cold breast meat recorded from broilers
offered MHW is similar with the report
of (23). The author reported that water
holding capacity of broiler meat at the
age of 6 and 7 weeks was 22.19 % to
28.54 % respectively. However, the pH
values obtained for both chickens
offered SW (6.24) and MHW (6.22) are
within the range reported by (24). The
author reported 6.31 as average pH of
the breast meat ot broiler chicken.
The proximate composition of the breast
meat showed an influence of MHW on
ether extract and as such, maintaining a
lower mean value than those of the birds

offered SW. This agrees with (25 2%
28). They all reported chem,
components values of hrc;nsp Muscle,
over 22.50 % for total proteing o
than 3.00 % for Ilpld content. ”()WQVCH
values recorded fall within the fanv,r,.
reported by (29) ln thcn_r CXPerimen, :‘:
chemical composition, fatty acid Profiy.
and colour of broiler meat as affecteq h';
organic and conventional /

227
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systems.

Summary and Conclusion

It was concluded from this research that
MHW has no adverse effect on the meat
yield, visceral organ characteristics ang
meat quality characteristics, except in the
cold meat water holding capacity. Myw
can conveniently substitute SW anq
hence farmers should be encouraged in
its use in order to sustain and boog
production.
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