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SUMMARY

Forty-cight large white pigs at an average initial liveweight
of 20 kg were distributed over three treatments made up
of a control diet and two diets containing palm kernel
cake from two oilmills, incorporated into the diets at 300
g/kg level. The average daily gains of the pigs were 0.57,
0.46, and 0.49 kg/day on control, Oilmill A (PKC A), and
Oilmill B (PKC B) diets during the grower period.
Corresponding values were 0.60, 0.63, and 0.65 kg/day
during the finisher period, and 0.60, 0.54, and 0.55 kg/
day during the entire grower-finisher period. Feed
conversion efficiency (kg/kg liveweight gain) with the
pigs on the diets were 3.44, 3.87, and 3.94 (grower period),
4.53, 5.63, and 4.91 (finisher period), and 4.0, 4.77, and
4.41 (grower-finisher period). There were significant
difterences (P < 0.05) in the carcass length, eye muscle
area, and the hand joint of the pigs. Other measures of
carcass characteristics were noﬁ significantly (P ¥ 0.05)
different. There was the indication, however, of non-
significant differences in the carcass characteristics due
to, the type of the palm kernel cake. The study has
shown that palm kernel cake with high level of residual
fat induced higher average daily gain, better feed
conversion effidiency, increased carcaés fatness with
reduced leaness in pigs.
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Introduction
Palm kernel cake (PKC) is a by-product from the
extraction of oil from the palm nut which grows
abundantly in the tropics. In Ghana, PKC is
produced by the extraction method in large

RESUME
RuuLE, S. W. A.. L'influence de l'espéce de cake d'amande
de palme sur la proportion de croissance et les
caractéristiques de carcasse des cochons. Quarante-huit
grands cochons blancs 4 un poids vif initial moyen de 20
kg étaient distribués sur trois rations y compris un régime
de contrble et deux régimes contenant le cake d'amande
de palme de deux tourteaux moulus, incorporés aux régimes
3 un niveaw de 300 g/kg. Les gains quotidiens moyens des
cochons étaient 0.57, 0.46, et 0.49 kg/jour sur le contrdle,
les regimes de tourteau moulu A (PKC A) et de tourteau
moulu B (PKC B) pendant la période croissance. Les
valeurs correspondantes €taient 0.60, 0.63, et 0.65 kg/
jour pendant la période d'appréteurs et 0.60, 0.54, et 0.55
kg/jour pendant la période entiére de croissance - appréteur.
1! efficacité¢ de conversion de ration (kg/kg gain de poid
vif) avec les cochons suivant les régimes étaient 3.44,
3.87, et 3.94 (période de croissance), 4.53, 5.63, et 4.91
(période d'appréteur), et 4.0, 4.77 ¢t 4.41 (période de
criossance appréteur). Il y avaient des différences
considérables (P< 0.05) dans la longueur de carcasse, la
superficie du muscle d'oeil, et I' articulation de la main des
cochons. D'autres ¢valuations des caractéristiques de
carcasse n'étaient pas considérablement (P>0.05)
différentes. 1l y avait d'indication, cependant, des
différences non-considérables dans les caractéristiques de
carcasse d & l'espéce de cake d'amande de palme. L'étude
a montré que le cake d'amande de palme avec un haut
niveau de la graisse résiduaire-.provoquait un gain quotidien

‘moyen plus éievé, une efficacité de conversion meilleure

de ration, une corpulence de carcasse augmentée avec une
maigreur réduite dans les cochons.

commercial oilmills and also on a small scale as
cottage industry. The varied methods of extraction
would lead to variation in the residual oil in the
PKC. Samples of PKC analyzed in the laboratory
showed that PKC from an oilmill which uses the
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double-extraction method had a composition of
90.3 g/kg moisture, 43.7 g/kg ash, 90.0 g/kg crude
fibre, 139.2 g/kg ether extract, and 137.4 g/kg crude
protein. Palm kernel cake from another oilmill
which uses the single-extraction method had a
composition of 84.7 g/kg moisture, 27.2 g/kg ash,
103.5 g/kg crude fibre, 210.5 g/kg ether extract,
and 117.3 g/kg crude protein.

The residual oil would influence the energy
value of the PKC. Dietary fats affect the average
daily gain, feed conversion efficiency, carcass fat,
and keeping quality of pork products (Li ef al.,
1990; Cera, Mahan & Reinhart, 1990; Fischer &
Freudenreich, 1990; Myer et al., 1992). Fetuga,
Babatunde & Oyenuga (1977) reported that whilst
pigs on 188.0 g PKC/kg diet had the vest average
daily gains and feed conversion efficiency, these
were reduced with increasing level of PKC in the
diet. Carcass leanness was best with pigs on diets
with increasing levels of PKC. Percehtage fat cuts
were reduced as dietary PKC increased. Jegede
et al. (1994) observed a decrease in the average
daily gain and feed conversion efficiency with pigs
as dietary level of PKC increased from 0t0 616.5
g/kg.

The dietary PKC Jevel had no significant effect
on the carcass characteristics. Rhule (1996)
observed that whilst 200 g PKC/kg diet was best
for the grower pig, 300 g PKC/kg diet was best for
the finisher pig. Fat thickness increased and
leanness was reduced in pigs with increasing level
of dietary PKC. Since.the pig lays down dietary
fat to lay down as body fat, it is possible that the
type of PKC could affect production parameters
in the pig. For the feed manufacturer, variability
within feed ingredients is a major problem. It
becomes difficult producing consistent feed which
will ensure the steady and profitable level of animal
performance producers demand.

The study aimed to determine the effects that
the type of palm kernel cake can have on the
performance and carcass characteristics of pigs.

Materials and methods
Animals
Forty-eight large white pigs, at an average initial
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liveweight of 20 kg, were distributed over three
treatments according to a randomized block
design with 16 pigs to a treatment. There were
equal numbers of females and intact males to a
treatment. Pigs on each treatment were grouped
by sex. There were eight pigs in a pen and two
pens to a treatment.

Treatments

The three dietary treatments were made up of a
control diet and two other diets containing palm
kernel cake from two oilmills. The palm kernel
cake was incorporated at 300 g/kg diets based
mainly on maize, wheatbran, and fishmeal. The
diets were formulated sccording to the NRC (1979)
nutrient requirements for pigs (Table 1).

Feeding

The pigs on a diet were kept and fed in a group.
They were restricted-fed once daily a quantity of
feed equipment to 6 per cent of the group
liveweight. The diet was fed wet in a feed-to-
water ratio of one-to-two. Any feed left-over was
carefully removed and weighed. Water for drinking

TABLE 1

Composition of Diets Containing Palm Kernel Cake
Jrom Two Oilmills (glkg)

Diets
Control  Oilmill A Oilmili B
(C) (PKC A) (PKC B)
Ingredient composition
Palm kernel cake 0.0 300.0 300.0
Maize 512.0 396.0 396.0
Wheatbran 401.0 240.0 240.0
Fishmeal 71.0 48.0 48.0
Oyster shell 9.0 9.0 9.0
Salt 5.0 5.0 5.0
Premix 2.0 2.6 2.0
1000.0 1000.0 1000.0
Determined composition
Moisture 1184 100.7 107.2
Ash 124.8 1i1.6 97.9
Crude fibre 30.5 45.8 49.7
Ether extract 62.0 T4.6 104.0
Crude protein 149 4 136.3 1347
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was provided ad libitum.

Management

The.pigs were weighed individually at the start
and thereafter weekly. The feed allowance was
adjusted accordingly. The same diets were fed at
the grower and finisher periods of growth till
slaughter at about 70 kg liveweight.

Carcass measurements

Pigs attaining 70 kg at the.weekly weighing
were slaughtered the next morning after being
weighed again. The weight of the empty carcass
with the head intact was recorded. Then the
carcass was chilled for 24 h. The head was
removed at the base of the skull. The body was
split in two by sawing along the vertebral column.
The various measurements made according to the
procedure of the MLC (1980) were the carcass
length; fat depth at the shoulder, loin and P2;
width (A), depth (B) used to calculate the eye
muscle area; and the weight of the various cuts.

Analyses

The proximate compositon of the diets was
determined according to the procedures of ADAS
(1973). The results were analyzed statistically by
ANOVA (Snedecor & Cochran, 1972). Duncan's
multiple range test was used to compare
significantly different means (Steel & Torrie, 1960).

Results
Palm kernel cake from QOilmill B had ahigh level of
residual oil. This reflected in the diets which
contained the palm kernel cakes from the two
sources (Table 1).

During the grower period, there were no
significant differences in the average daily gains
between the two sexes of the pigs on each diet
(Table 2). The average daily gain of the pigs on
the control diet was significantly different (P<0.05)
from those on the PKC diets (Table 2). The average
daily gains of the pigs on the PKC diets were
similar (Table 2). The average daily gains of the
pigs on each diet during the finisher period were
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TABLE 2

Average Daily Gains of Pigs Fed Diets Containing
Palm Kernel Cake from Two Different Sources (kg/day)

Diets

Period Control Oilmill A QOilmill B SEM (%)
Grower
Males 0.55 0.45 0.49
Females 0.60 0.47 0.49
Males + Females 0.57¢ 0.46° 0.49" 0.01
Finisher
Males 0.58 0.61 0.67
Females 0.63 0.64 0.63
Males + Females 0.60 0.63 0.65 0.02
Grower-Finisher
Males
Females
Males + Females 0.60° 0.54° 0.55**  0.01

Means with different superscripts are significantly (P < 0.05) different.

not significantly influenced by sex. No significant
differences (P > 0.05) were observed on the
average daily gains of the pigs on all the diets.
Over the grower-finisher period, the average daily
gain of the pigs on the control diet was similar to
those on the PKC B diet, but significantly higher
(P <0.05) than those on PKC A diet. The average
daily gain was similar for the pigs on the PKC
diets (Table 2).

The feed conversion efficiency by the pigs on
diets could not be statistically analyzed as the
pigs were group-fed. The pigs showed
comparatively no differences due to sex at the
grower period. The feed conversion efficiency
seemed similar for pigs on the PKC diets, but lower
compared to that for pigs on the control diet (Table
3). During the finisher period, the female pigs on
the control diet had a comparatively higher feed
conversion efficiency than the males. The males
on the PKC diets had slightly higher feed
conversion efficiency than the females. Feed
conversion efficiency was similar for pigs on the
control and PKC B diets, and higher than that for
pigs on PKC A diet (Table 3). Over the grower-
finisher period,. feed conversion efficiency was
better with the pigs on PKC B diet than for those
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TaBLE 3

Feed Conversion Efficiency in Pigs on Diets
Containing Palm Kernel Cake from Two Different
Sources (kg feed/kg liveweight gain)
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TABLE 4

Carcass Characteristics of Pigs Fed Diets Containing
Palm Kernel Cake from Two Different Sources

Diets
Diets Criteria Control' Oilmill Oilmill SEM
Period Control Oilmill A Oilmill B SEM (%) A B (x)
Grower Dressing (%) 65.57 64.31  63.76 9.39
Males 3.36 4.21 3.73 Carcass length (cm) 70.69*  69.33** 68.48° 7.21
Females 3.52, 3.58 4.21 Shoulder fat (cm) 3.47 3.26 3.51 0.35
Males + Females 3.44 3.87 3.94 Loin fat 1.39 1.39 145 0.11
P2 fat 1.23 1.38 1.44  0.09
Finisher Exposed surface at
Males 5.66 5.09 4.69 last rib (cm)
Females 3.68 6.32 5.13 A
Males + Females 4.53 5.63 4.91 B
Eye muscle area (cm’):
Grower-Finisher e
Males 4.49 a7 4.17 (A xB) 3522 30.31° 28.83> 25.39
Females 3.60 4.84 4.67 Proportions of
Males'+ Females 4.00 4.77 4.41 cuts/joints (g/kg)
Collar 6.66 6.80 6.90 0.53
Hand 6.92 6.16% 6.21* 0.45
on PKC A diet. Rib back 6.30 6.71 6.70 0.37
Table 4 shows the measurement made on the lpilb 5"§akk é-;g g;g 2'_57; 8~§ é
. .. ump bac . 6. . .
pig carcasses. There were significant (Pf0.0S) Rump streak 349 329 352 030
differences in the carcass length of the pigs on  pgam 9.52 931 9.19 035
the diets. The carcass length was similar for pigs ~ Head 1030 10.50 1076 0.64

on the PKC diets. The eye muscle area (EMA) of
pigs on the control diet was significantly (P<0.05)
higher than the EMA of those on the PKC diets.
The EMA of pigs on PKC B diet were similar to
the EMA of those on the PKC A diet (Table 4).
The hand as a proportion of the carcass weight
was significantly (P<0.05) heavier with the pigs
on the control diet than those on the PKC diets
which were in turn similar (Table 4). No significant
differences were found in the other indices of
carcass characteristics measured (Table 4).

Discussion
The chemical compdsition of the PKC from Oilmill
A was similar to one reported by Jegede et al.
(1994). Palm kernel cake from Oilmill B had,
comparatively, high ether extract content with low
content of crude protein. The ether extract
contents of the two palm kernel cakes reflected in
the diets which contained them. The PKC B diet
had a high fat content. The diets were similar to

Means with different superscripts are significantly (P < 0.05) different.

those used in similar studies by Jegede et al. (1994)-
and Rhule (1996). The nutrient composition was
similar to that recommended by NRC (1979).

The average daily gain of the grower pigs on
the control diet was comparabie to rates reported
in similar studies (Babatunde, Olomu & Oyenuga,
1972; Rhule, 1995). The higher crude protein and
lower crude fibre contents of the control diet could
lead to the higher average daily gain of the pigs
compared to those on the PKC diets. The higher
crude fibre in the PKC diets would comparatively
decrease the digestibility of the nutrients in those
diets (Baird, McCampbell & Allison, 1970; Lekule,
Homb & Katagile, 1986; Ugye, Anugwa &
Nwosu, 1988). Ofthe PKC diets, the PKC B diet
had a higher ether extract content than the PKC A
diet. The ether extract had a high calorific value,
This could have influenced the non-significant
difference in the average daily gains of the pigs
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on the PKC diets.

During the finisher period, the average daily
gain of the pigs on the diets increased with
increasing content of ether extract in the diet. The
higher fat content of the PKC B diet could havé a
protein-sparring effect in the pigs, leading to the
higher average daily gain (Baird, McCampbell &
Allison, 1975; Fuller & Crofts, 1977). The higher
crude fibre content of the PKC B diet was
considered low for finisher pigs. The average daily
gains of the pigs on the diets were comparable to
those reported on similar studies (Lekule, Homb
& Katagile, 1986; Jegede et al,, 1994; Rhule, 1995).
Overthe grower-finisher period, the average daily
gains of the pigs indicated that the control diet
(149.4 g CP/kg and 62.0 g EE/kg) was similar to
PKC B diet (134.9 g CP/kg and 104.0 g EE/kg).
This again suggested a protein-sparring effect of
fat in the pigs. With the relatively high crude fibre
and low crude protein contents, the PKC diets
could be considered low density, despite the
possibility of high calorific value due to the higher
fat level.

The possible reduction in the digestibility of
the palm kernel cake diets with the attendant
reduced availability of nutrients would result in
reduced feed conversion efficiency as observed.
This was also observed by Babatunde et al. (1975),
Lekule, Homb & Katagile (1986), Jegede et al.
(1994), and Rhule (1995, 1996). Feed conversion
efficiency was influenced by the type of the PKC
at the finisher and grower-finisher periods, being
better with the PKC B diet. This could be atiributed
to the higher calorific value.

The reducticn in the carcass length, eye muscle
area and the collar with the palm kernel cake diets
could be ascribed to reduction in digestibility of
the nutrients. The carcass characteristics
observed in the pigs in this study were similar to
those recorded by Jegede ef al. (1994) and Rhule
(1995, 1996).

Conclusion
The study has indicated that there could be
differences in animal performance between types
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of palm kernel cake. It has shown that the palm
kernel cake ‘with high content of residual fat
induced higher average daily gain at both the
grower and finisher periods of growth in the pig.
Feed conversion efficiency was better in pigs-on
the palm kernel cake with the high fat content.
Carcass fatness was increased and leaness
reduced in the pigs on the high-fat palm kernel
cake diet. Although not statistically significantly
different, it could be important economically,
especially where carcasses are graded.
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