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Abstract

The study was conducted to determine the carcass and internal organ characteristics of growing-finishing pigs fed
diets containing four different maize varieties. Twenty individually-housed, Large White pigs (12 males and 8
females) with an average initial body weight of 13.2 kg were allotted to four dietary treatments labeled, Local
Normal maize (LNM), Imported Normal Yellow maize (INYM), Golden Jubilee maize (GJM) and Etubi maize
(ETM) in a Completely Randomized Design (CRD). The last two treatments were approved Quality Protein Maize
(QPM) based diets. Each treatment was replicated five times, with a pig representing a replicate. Feed and water
were provided ad-libitum. Values for the final weight, dressing percentage, shoulder, loin, belly, thigh, carcass
length, backfat thickness, head and trotters were statistically similar (P>0.05). However, the values for heart, liver,
kidney and respiratory tract were statistically different (P>0.05). The values for the liver (LNM=1.34, IMYM=1.26,
GJM=1.51 and ETM=1.52) and the kidney (LNM=0.20, IMYM=0.17, GJM=0.21 and ETM=0.20) were
significantly higher in favour of QPM-based diets. The results showed that using GJM and ETM varieties could be
more profitable due to premium price placed on liver and lean pork in Ghana.
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1. INTRODUCTION

Maize is a major cereal crop for both livestock feed and human nutrition [1] with high content of carbohydrates, fats
and minerals. As a primary source of energy supplement in daily diets, maize contribute up to 30, 60 and 98% of the
diet’s protein, net energy and starch respectively [2] and constitutes the main bulk of the daily diets in most parts of
the world[3].

Quality protein maize (QPM) varieties have played an increasingly important role in reducing protein malnutrition
in humans where maize is a dietary staple [4]. The nutritional and biological superiority of QPM have been studied
in rats [5;6;7;8], pigs [9;10;11;12], infants, children and adults [13; 14; 15; 16]. In Ghana, maize is by far, the most
dominant of the grains being produced in large quantities [17] and it is estimated that 90% of the grown maize goes
into human consumption while only 10% goes into animal feed [18].

In Africa, Ghana has played a pioneering role in the development of QPM varieties in the past two decades releasing
Obatanpa, Mama-ba, Dada-ba, CIDA-ba and others [19]. Recently, two new QPM varieties have been developed by
the Crop Research Institute of the Council for Scientific and Industrial Research of Ghana based in Kumasi, namely
Golden Jubilee maize (GJM) and Etubi maize (ETM). The Golden Jubilee is a yellow, dented open-pollinated
variety with a potential yield of 5 tons/ha and it matures in 105 to 110 days whiles Etubi on the other hand, is a
white flint and dented QPM hybrid with potential yield of 6.5 tons/ha with the same maturity period. The
encouraging yields and better agronomic attributes as well as the perceived nutritional value, there is a dearth of
information on the response of pigs to the two new varieties. Therefore, this study is to investigate the effects of the
GJM and ETM-based diets on carcass and internal organ characteristics of pigs.

2. MATERIALS AND METHODS
2.1. Study Area and Duration of Experiment

The study was conducted at the Livestock Section of the Department of Animal Science, Kwame Nkrumah
University of Science and Technology, Kumasi, Ghana over a 17 week period. The Department is located on
latitude 06°41° N and longitude 01°33” W of the Equator and 261.4 m above Mean Sea Level (MSL). The average
rainfall in the area is about 1400 mm with temperature ranging between 21.5 and 35°C while relative humidity is
between 67 and 89%.

2.2. Experimental Animals, Management, Housing and Feeding

Twenty Large White starter pigs (12 males and 8 females) with an average weight of 13.2 kg were used for the
study. During the experiment, the pigs were housed individually in concrete-floored wire mesh cages measuring 160
x 65 x 103 cm. The cages were constructed within roofed pens measuring 365 x 315 x 100 cm and each pen had four
of the individual cages. Wooden feed and concrete water troughs were provided in each cage. The pigs were fed ad-
libitum and had free access to drinking water. Feeding was terminated and pigs were slaughtered when each pig
attained a liveweight of 70 + 0.5 kg at the weekly weighing.

2.3. Experimental diets and design

The pigs were randomly allotted to four dietary treatments; Local Normal Maize (LNM), Imported Normal Yellow
Maize (INYM), Golden Jubilee Maize (GJM) and Etubi (ETM) diets in a Completely Randomized Design with 5
replicates per treatment. The GJM and ETM are both Quality Protein Maize (QPM) materials whilst LNM and
INYM are both normal maize varieties. The compositions of the four diets are shown in Table 1. The diets were
formulated to be isocaloric and isonitrogenous.

2.4. Carcass evaluation
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The experimental pigs were removed and slaughtered for carcass evaluation after each pig attained a liveweight of
70 +0.5 kg at the weekly weighing. The pigs were stunned, bled, scalded, singed and eviscerated. The dressed
weights and weights of the viscera, head, trotters and the internal organs were recorded on the day of slaughter. The
eviscerated carcasses were chilled in a cold-room at a temperature of 4°C for 24 hours for the chilled dressed weight.
Other measurements taken were the weights of the primal cuts, carcass length and backfat thickness.

2.5. Chemical and Statistical analyses

The proximate compaosition of the four diets was determined using procedures outlined by [20]. All data collected
were subjected to analysis of variance (ANOVA) using GenStat (Discovery Edition 3) and means separated by least
significance differences.

Table 1. Percentage composition of the experimental diets

Ingredients LNM INYM GIM ETM
LNM 60 - - -
INYM - 60 - -
GIM - - 60 -
ETM - - - 60
Fishmeal 9 9 8 8
Soyabean meal 6 6 6 6
Wheat bran 235 235 24.5 245
Oyster shell 1.00 1.00 1.00 1.00
Common salt 0.25 0.25 0.25 0.25
Vitamin-Trace mineral premix 0.25 0.25 0.25 0.25
Total 100 100 100 100
Analysed composition (%, as fed-basis)

Crude protein 17.50 17.50 17.00 17.00
Ether extract 7.00 2.50 6.50 3.50
Crude fibre 3.80 3.68 3.72 3.68
Moisture 15.50 14.00 16.50 15.00
Ash 3.00 4.50 5.50 6.00
Nitrogen free extract 53.60 58.42 51.28 56.22
Dry matter 84.50 86.00 83.50 85.00

Vitamin Trace Mineral Premix: Inclusion rate is 2.5g/kg to supply Vit. A = 8000 IU, Vit. D =500 IU, Vit. E = 2.5 mg, Vit. K;=
1mg, Vit. B, = 2 mg, Vit. By, = 0.005 mg, Folic Acid = 0.5 mg, Nicotinic Acid = 8 mg, Calcium Panthotenate = 2 mg, Choline
Chloride = 50 mg, Manganese = 50 mg, Zinc = 4 mg, Copper = 4.5 mg, Cobalt = 0.1 mg, lodine = 1 mg, Selenium = 0.1 mg.

3. Results and Discussion

3.1. Analyzed Composition of the Experimental Diets

The analyzed composition of the diets is shown in Table 1. The percentage dry matter contents of the diets were
84.50, 86.00, 83.50 and 85.00 % for LNM, INYM, GJM and ETM diets respectively. These values were lower
compared to those obtained by [21] who had 88.10, 86.70, 86.60 and 86.80 % for normal maize and 3 Obatanpa-

based diets. The differences observed in the current study may be attributed to the differences in moisture content of
the maize varieties used.
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3.2. Carcass characteristics
The summary of the mean carcass traits for the pigs fed the four dietary treatments are shown in Table 2.

Table 2: Carcass traits of pigs fed the 4 diets

Parameter Dietary treatment LSD Sign.
LNM INYM GIM ETM
Mean liveweight @ slaughter, kg 71.30 70.50 70.20 70.10 1.242 NS
Mean dressed weight, kg 47.10 47.30 47.40 46.70 1.882 NS
Mean dressing % 66.04 67.09 67.51 66.61 1.894 NS
Mean chilled dressed weight, kg 45.76 45,50 46.00 45.30 1917 NS
Mean chilled dressing % 64.16 64.58 65.52 64.62 1.915 NS
Mean carcass length, cm 72.48 72.78 73.22 72.94 1.882 NS
Mean shoulder weight, kg 4.01 3.92 4.14 3.98 0.481 NS
Mean loin weight, kg 6.46 6.43 6.48 6.53 0.699 NS
Mean belly weight, kg 4.57 4.69 4.81 4.53 0.361 NS
Mean thigh weight, kg 6.45 6.47 6.20 6.40 0.400 NS
Mean backfat thickness, cm 3.18 3.25 3.07 3.14 0.449 NS

LSD-Least significant difference, Sign.-Level of significance (P < 0.05), NS-Not significant

There were no significant (P > 0.05) differences between the treatment means for the final weight, dressed weight,
chilled dressed weight and their dressing percentages. These findings tallied with the earlier reports by [12] and
[22]. It is quite interesting to note that pigs on the yellow maize treatments (i.e. INYM and GJM) recorded relatively
higher dressed weights resulting in higher dressing percentages. As presented in Table 2, there were no significant
(P > 0.05) differences among treatment means of the shoulder, loin, belly and thigh weights, carcass length and
backfat thickness. Again, this finding agrees with the results of previous works by [23], [24], [12] and [22].

3.3. Absolute and relative weights of some organs of the pigs

The mean absolute weights of the head for the four dietary treatments were 4.93, 4.67, 4.85 and 4.90 kg with
corresponding relative values of 6.92, 6.63, 6.91 and 6.99 % for the LNM, INYM, GJM and ETM diets respectively
(Table 3). There were no significant (P >0.05) differences among the treatment means for both absolute and relative
weights. The means for both absolute and relative values of trotters weights were 0.90, 0.90, 0.97 and 0.89 kg; and
1.26, 1.28, 1.38 and 1.27 % for LNM, INYM, GIJM and ETM diets respectively. In both cases the values were
statistically similar (P > 0.05).

Furthermore, the mean absolute weight of the viscera were 11.26, 11.14, 10.72 and 11.34 kg with corresponding
relative values of 15.79, 15.79, 15.28 and 16.18 % for the LNM, INYM, GJM and ETM diets respectively. Again,
no statistically significant (P > 0.05) differences were observed. [25; 12] made similar observations.

There were significant (P < 0.05) differences among treatments means for both absolute and relative weights of the
heart, liver, kidney and respiratory tract. This work contradicts the findings by [25; 21] of non-significant (P >0.05)
differences between normal and QPM diets. It is clear from Table 3 that livers from the QPM-based diets (GJM and
ETM) are significantly higher than those from the normal maize counterparts. This suggests that QPM diets may
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have positive influence on the development of liver in pigs.

Table 3: Absoluteand relative weights of some organs of the pigs fed the 4 diets

Parameter Dietary treatment LSD Sign.
LNM INYM GJM ETM - -

Absolute weights (kg)

Mean head weight 4.93 4.67 4.85 4.90 0.352 NS
Mean trotters weight 0.90 0.90 0.97 0.89 0.096 NS
Mean viscera weight 11.26 11.14 10.72 11.34 0.935 NS
Mean GIT weight (full) 7.88° 7.78% 6.99° 7.80% 0.829 *
Mean GIT weight (empty) 2.89 2.96 2.87 2.86 0.398 NS
Mean heart weight 0.19° 0.17° 0.21% 0.22% 0.030 *
Mean liver weight 1.34° 1.26° 1.51% 1.52% 0.167 *
Mean kidney weight 0.20° 0.17° 0.21% 0.20° 0.026 *
Mean spleen weight 0.11° 0.10° 0.14° 0.11° 0.026 *
Mean Resp. Tract weight 1.00® 0.99° 1.11° 0.97° 0.114 *
Relative weight (%0)

Mean head weight 6.92 6.63 6.91 6.99 0.482 NS
Mean trotters weight 1.26 1.28 1.38 1.27 0.132 NS
Mean viscera weight 15.79 15.79 15.28 16.18 1.326 NS
Mean GIT weight (full) 11.05 11.03 9.96 11.13 1.175 NS
Mean GIT weight (empty) 4.05 4.20 4.09 4.08 0.551 NS
Mean heart weight 1.88" 1.79° 2.15° 2.17° 0.244 *
Mean liver weight 0.28 0.24° 0.30° 0.29 0.039 *
Mean kidney weight 0.27b° 0.24° 0.30® 0.31% 0.044 *
Mean Resp. Tract weight 1.40° 1.41° 1.58° 1.38° 0.161 *

LSD-Least significant difference, Sign.-Level of significance, a,b,c, values in the same row with different
letters are significantly different at (*P < 0.05)
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4. CONCLUSION

The results from the studies suggest that, all the carcass parameters were statistically not different (P>0.05) for all
the dietary treatments but GJM and ETM diets gave relatively higher values for carcass length and liver and slightly
lower values in backfat thickness. It can therefore, be concluded that the inclusion of GIM and ETM varieties in the
diets of pigs may offer an advantage in the production of lean pork.
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