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Brief history on rabbit production in Ghana
• Commercial rabbit production in Ghana was originated in 1972 by Newlove
Mamattah.
• He got a grant of $ 140,000 from the National Redemption Council’s
government to establish rabbit for food (Lukefahr, 1979)
• The project was successful, with the first National rabbit census in 1977
recording about 14,000 rabbits owned by breeders across the country
(Lukefahr, 1979).
• He got exotic breeds from Australia, Belgium and some other countries to
be used for cross breeding for improved growthrates.
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Things fell apart……
• Unfortunately, the good story turned sour, as the project didn’t last
Reasons:
• There were reports that Government did not support the program to ensure its
sustainability (Lukefahr, 1979).
• Some consumers said rabbits were too cute to eat their meat, so the meat
wasn’t patronized (Ansah, 2008)
• Others claimed the exotic breeds imported into the country could not withstand
the adverse weather conditions, hence they died (Sarfo, 2014).
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Way forward….
The Department of Animal Science, University of Cape
Coast (UCC) decided to combine those challenges
encountered, to attempt a solution.
• We collected indigenous breeds of rabbits across the
country, for multiplication at the Teaching and
Research farm of the UCC.

• When the first offspring attained marketing weight,
we slaughtered and processed the meat for sale, and
surprisingly, patronage was extremely high that we
couldn’t meet demand.
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• Support was then sought from the UCC, to train
.
some of the youth in rabbit rearing
• A total of 64 Ghanaians benefitted from this
training, and were given free breeding stock of 3
rabbits (2 does and a buck) to start.
• Prospective beneficiaries needed to have hutches
to qualify for breeding stock.
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• The beneficiaries were urged to multiply and sell offspring to the University
for
. slaughter and processing for sale to staff and individual consumers –
thus a reliable avenue for marketing
• In Ghana, forage quality and quantity reduce drastically from December to
April every year, due to inadequate rains and extremely dry weather
conditions especially in the Northern sector of the country.
• Consequently, beneficiaries were trained to formulate feed for the animals,
using commonly available harvest by-products.
• To minimize competition with other livestock species over the conventional
feed ingredients, studies are underway to assess potential of
unconventional feed ingredients for feed formulation.
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Introduction…
• One agro-industrial waste with potential
for use in livestock rations, is palm kernel
oil residue (Odoi et al., 2007).
• Palm kernel oil residue (PKOR) is the solid
waste obtained after manual extraction of
oil from the kernels of oil palm (Elaeis
guineensis) fruits by cottage industries.
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PKOR is usually dumped in the locality where
the oil is extracted, causing nuisance to
.
residents:
the oil gets rancid and emit offensive odour.
pollutes the soil and nearby water bodies
when the oil seeps into the soil.
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• It has been reported to have relatively higher oil content than PKC,
but
with
similar
protein
contents
(between
15
to
18
%,
depending
on
. the extent of processing) (Odoi et al., 2007; Stein et al., 2015).
• PKOR has similar characteristics as wheat bran (common ingredient
used in all livestock rations).

• Consequently, earlier studies by Nuamah (2017) used PKOR to
replace wheat bran at 25%, 50% and 100% inclusions, and reported
significantly higher (p < 0.05) growth rates in rabbits fed diets with
PKOR replacing 50% of wheat bran in commercial rabbit rations.
• Cost of feeding also reduced by 8 % for every 100 Kg of feed
formulated.
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Introduction…
• Since then, PKOR has been recommended to rabbit farmers for use in feed
formulation, and is currently being used extensively.
• However, several studies reported variations in the fatty acid profile of
meat, when oil seeds or their by-products are fed to livestock (Ayerza and
Coates, 2000; Peiretti and Meineri, 2008).
• So this study was aimed at assessing the fatty acid profile, carcass and
meat characteristics of indigenous Ghanaian rabbits fed diets with or
without PKOR as substitute for 50% of wheat bran in rabbit rations.
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Materials and Methods
• Study area
The study was conducted at the Meat
Processing Unit and Laboratories of the School
of Agriculture, University of Cape Coast,
Ghana.
The area experiences a bimodal rainfall regime
with a mean annual rainfall of 920mm.
The mean annual temperature is about 230C,
and relative humidity is generally high (90%) in
the night, but decreases gradually to about
70% during the day.
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Experimental Animals
• A total of 48 (14 weeks old) indeterminate breed of rabbits (24 males and
24 females) were selected from 144 rabbits grouped into two.
• Each group was fed on diets with or without PKOR as substitute for 50% of
wheat bran, for a period of 8 weeks.
• The animals used were weaned at 6 weeks old, and were placed on the
experimental feed for 8 weeks, thus, were slaughtered at 14 weeks old.
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Table 1: Composition of Experimental feed
Ingredients (%)

Feed 1 (Control)

Feed 2 (PKOR-based)

35.00

17.50

-

17.50

Soybean meal

15.00

15.00

Maize

45.00

45.00

Fish meal

3.00

3.00

Oyster shells

1.45

1.45

Common Salt

0.30

0.30

Vitamin/mineral premix

0.25

0.25

100

100

Wheat bran

PKOR
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Table 2: Proximate composition of the experimental feed
Parameter (%)

Feed 1 (Control)

Feed 2 (PKOR-based)

SED

P-value

Dry matter

86.36a

85.28b

0.58

0.018

Protein

18.56b

20.15a

0.43

0.000

Ash

8.42a

6.17b

0.71

0.006

Ether Extract

6.31b

9.11a

0.22

0.000

Fibre

4.49b

5.03a

0.33

0.004

CHO

53.55a

49.80b

0.71

0.001

Means within the same row with different superscripts are significantly different (p<0.05); SED = Standard Error of
Difference; CHO = Carbohydrate.
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Slaughtering of experimental rabbits
• The rabbits were identified, slaughtered by slitting their throats with sharp
knives, and bled out.

• The bled carcasses were then scalded in warm water, at a temperature of
about 80 ⁰C for approximately 60 seconds.
• The furs were scraped-off with sharp knives, and the carcasses were
washed and eviscerated, weighed and stored in a refrigerator at 4ᵒC, and
re-weighed after 24 hours of chilling, to determine the chilling loss.
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Laboratory Analyses of Meat samples
• pH of the carcasses were taken at 45 mins (pH45) after slaughter, and 24
hours (pHu) after refrigeration at 4 ⁰C
• The crude protein content was determined using the Kjeldahl method,
ether extract using the Soxhlet apparatus, moisture and ash contents
according to methods described by the AOAC (2000).
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Sensory Evaluation of Meat
• Twenty panelists, comprising staff and students of the University of Cape Coast,
were randomly selected and trained to evaluate the products.
• A five-point category scale, as described by Teye, Apori and Ayeida (2015) with few
modifications, was used as follows:
Colour: very pale (1), pale (2), intermediate (3), dark (4), very dark (5)
Off-odour: very weak (1), weak (2), intermediate (3), strong (4), very strong (5)
Tenderness: very tough (1), tough (2), intermediate (3), tender (4), very tender (5)
Juiciness: very dry (1), dry (2), intermediate (3), juicy (4), very juicy (5)
Rabbit flavour intensity: very weak (1), weak (2), intermediate (3), strong (4), very
strong (5)
Overall acceptability: dislike very much (1), dislike (2), intermediate (3), like (4),
like very much (5)
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Fatty acid profile analyses
• The oil extraction and the GC–MS analyses of the extracted oil were
undertaken at the central laboratory of the Department of Chemistry,
University of Cape Coast, Ghana.
• The methods described by Opoku-Boahen and Barku (2007) were adopted
with few modifications to determine the fatty acid composition; The
• Longissimus thoracis et lumborum muscles were blended and extracted
with petroleum ether (40-60) in a Soxhlet apparatus for 8 hours, and
subsequent GC-MS analyses.
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Saturation and Atherogenic Index (AI)
The saturation (S/P) and atherogenic index (AI) of the fats were computed
according to the formula of Ulbricht and Southgate (1991), as follows:
• Saturation (S/P) = (C14:0 + C16:0 + C18:0)/ ⅀MUFA + ⅀PUFA
• AI = [C12:0 + 4(C14:0) + C16:0)]/ [ ⅀MUFA +⅀ (n – 6) + ⅀ (n – 3)]
Where PUFA and MUFA are polyunsaturated fatty acids and monounsaturated
fatty acids respectively.
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Data Analyses
• Data obtained were analysed using the Analysis of Variance (ANOVA)
component of the Minitab Statistical Package (Minitab® Inc. version 17).
• Where significant differences were found, the means were separated
using the Tukey test, at 5% level of significance.
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Table 3: Carcass parameters of the experimental animals
Parameter

Feed 1 (control)

Feed 2 (PKOR-based)

SED

P-value

Weight at slaughter

1926.20b

1977.10a

20.45

0.002

Warm Carcass weight

1193.90b

1346.70a

15.68

0.008

Chilled carcass weight

1168.50b

1300.00a

15.93

0.000

61.98b

68.11a

2.06

0.000

Chilling loss %

2.13

3.47

0.34

0.440

Muscle weight

652.46b

825.67a

2.46

0.000

Bone weight

209.34

214.18

1.96

0.120

pH45

6.65

6.52

0.41

0.108

pHu

5.64

5.56

0.44

0.349

Dressing %

Means within the same row with different superscripts are significantly different (p<0.05); SED = Standard Error of Difference;
pH45 = pH of carcass taken at 45 minutes after slaughter; pHu = Ultimate pH – taken after 24 hours of chilling carcasses
UNIVERSITY OF CAPE COAST, GHANA

21

Table 3: Proximate Composition of the meat
Parameters

Feed 1 (control)

Feed 2 (PKOR-based)

SED

P-value

Moisture

72.32

71.96

0.97

0.43

Ash

4.30

4.28

0.48

0.13

Crude Protein

25.34

27.52

1.70

0.13

Ether extract

7.76b

10.24a

0.64

0.00

Fibre

0.62a

0.54b

0.14

0.00

NFE

27.36

25.83

1.38

0.10

Means in the same row with different superscripts are significantly different (p<0.05); SED = Standard Error of
Difference; NFE = Nitrogen Free Extract.
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Table 5: Fatty acid composition of the LD muscles
Fatty acid

Feed 1 (Control)

Feed 2 (PKOR-based)

C12:0

0.64 ± 0.01

0.55 ± 0.02

C14:0

3.89 ± 0.12b

7.52 ± 0.09a

C14:1

0.51 ± 0.01

0.61 ± 0.03

C15:0

0.33 ± 0.02

0.82 ± 0.05

C16:0

20.21 ± 0.14a

10.34 ± 0.02b

C17:0

1.41 ± 0.02b

4.31 ± 0.01a

C17:1

0.36 ± 0.01

3.41 ± 0.03

C18:0

5.69 ± 0.12

4.87 ± 0.13

C18:1

16.84 ± 0.06a

10.42 ± 0.06b

C18:2 (n - 6)

20.79 ± 0.00b

25.07 ± 0.02a

C18:3 (n - 3)

7.84 ± 0.04b

12.24 ± 0.08a

C20:4 (n - 6)

1.25 ± 0.02b

3.42 ± 0.06a

SFA

32.17 ± 0.42a

28.41 ± 0.30b

MUFA

17.71 ± 0.08a

14.44 ± 0.12b

PUFA

29.88 ± 0.06b

40.73 ± 0.16a

PUFA (n - 3)

7.84 ± 0.04b

12.24 ± 0.08a

PUFA (n - 6)

22.04 ± 0.02b

28.49 ± 0.08a

n – 6/n - 3

2.81 ± 0.01a

2.33 ± 0.06b

Saturation (S/P)

0.63 ± 0.01a

0.41 ± 0.00b

Atherogenic Index

0.86 ± 0.02a

0.74 ± 0.01b

Means in the same row with different superscripts are significantly different; SFA = saturated fatty acids, MUFA = monounsaturated fatty acids, PUFA= polyunsaturated fatty acids; PUFA (n – 6) =
polyunsaturated fatty acid series n – 6; PUFA (n - 3) = polyunsaturated fatty acid series n – 3; S/P = saturated fatty acid/unsaturated fatty acid
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Table 6: Sensory characteristics of meat from the experimental rabbits
Parameter

Feed 1 (Control)

Feed 2 (PKOR-based)

SED

P-value

Colour

2.64b

3.96a

0.13

0.034

Off-odour

1.80

1.91

0.12

0.061

Tenderness

2.35b

3.94a

0.63

0.028

Juiciness

3.04b

4.16a

0.46

0.033

Rabbit flavour intensity

4.32

4.51

0.69

0.160

Overall acceptability

3.69b

4.38a

0.12

0. 010

Means with different superscripts are significantly different; SED=Standard Error of Difference.
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Conclusions
• The rabbit distribution programme has seen success, and is increasing rabbit
numbers in Ghana. However, the project needs support to make it a nation-wide
project.
• Rabbits fed with PKOR-based diets had higher live weights at slaughter, higher
warm and chilled carcass weights, and also higher dressing percentages than those
fed with conventional diets.
• However, the fats of rabbits fed the PKOR diets had lower n – 6/n – 3 fatty acid
ratios, lower degree of saturation (S/P) and lower Atherogenic Index (AI);
indicating that they are healthier meat for consumers.
• Sensory panellists rated meat of the PKOR-fed animals as more tender, juicier and
with higher overall liking.
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Recommendations
• PKOR can be used to substitute 50% of wheat bran in rabbit rations for
improved carcass yield, and higher levels of unsaturation of the fatty acids
in the meat.
• Where meat is intended to be stored for future use, it is recommended
that such meats should be vacuum packed and kept frozen at -18 ⁰C or
lower, to minimize rates of lipid peroxidation and consequent rancidity.
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