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Abstract ot

The study was carried out to investigate the chemical composition and sensory
characteristic of processed camel meat and beef. Fresh meat from hindlimb Longissimus
dorsi of camel and bull were processed into kilishi, balangu, and soye. The unprocessed meat
was used as control. The meat and meat products were subjected chemical analysis to
determine moisture, protein, fat, and mineral contents (Na, K, Ca, Mg, Cu, Fe and Zn). The
results showed that raw camel meat had significantly (p<0.05) higher moisture content
(76.77%) than beef (71.29%). Similarly, camel meat processed into balangu had higher
moisture content (73.94%) than that of beef (62.27%). The kilishi of beef and camel meat had
the lowest moisture of 9.89% and 10.30%, respectively. Processing method significantly
(p<0.05) affected protein contents of raw beef from 18.88% to 20.26% in balangu, 19.69% in
kilishi and 24.78% in soye. Protein content of raw camel meat was increased significantly
(p<0.05) from 15.16% to 20.57% in balangu, 17.56% in kilishi and 18.10% in soye. The fat
content of camel meat (19.33%) differ significantly (p<0.05) from that of beef (15.37%), and
the processed meat products showed significantly (p<0.05) higher fat contents than raw
meat. The ash contents of both beef (4.20%) and camel meat (4.70%) kilishi were
significantly (p<0.05) higher compared to other products. Camel meat products contain
more minerals than beef except for Cu (5.15 mg/g) and Fe (1.43 mg/g). The colour and
flavour of beef and camel meat soye were rated very good significantly (p<0.05) higher than
kilishi and balangu rated between good and satisfactory. The overall acceptability ratings of
beef kilishi (7.1) and balangu (7.4) were significantly (p<0.05) higher than camel meat
kilishi (6.6) and balangu (4.7). However the overall acceptability of soye from both species
was rated same and excellent. It could be concluded that beef and camel meat compare
favourably in nutrients and consumer acceptability ratings. It was recommended that camel
meat be adopted for use in soye, kilishi and balangu making at small scale and commercial
production levels.
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Introduction

Meat and meat products are Vital sources The quantity of meat consumed in
of essential protein and other nutrients developing countries largely depends on
required for healthy growth and the price of meat in relation to individual
devVelopment. The amount of meat income and meat a\ailability.

consumed by an individual Varies with A wide range of processing techniques
income, social status, economic and are used for different meat preparations.
political influence and religious beliefs Several processing methods have been
(FAO, 1997). Lathan (1997) stated that\ identified for meat and include boiling,
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frying, roasting, smoking and shredding
(Okubanjo, 1988). Cooking methods
have been known to affect degree of
doneness in meat as well as its desirability
and consumer acceptability (lkeme,
1990). In northern Nigeria, tsire, balangu,
kilishi, dambun-nama and ragadada are
the commonest meat products (Bube,
2003). Often, tsire, balangu and kilishi
are collectiVely referred to as Suya (Igene
and Abulu, 1984). Earlier study (Alongo
and Hiko, 1981) reported detailed
description of Suya products consumed in
northern Nigeria.

Beef, mutton, cheVon and of recent camel
meat are being used in the production of
Isire and Balangu that are commonly
sered or sold along streets, in club
houses, at picnics, restaurants and within
institutions of learning. These products
are now mass-consumed fast foods,
whose consumption is inVariant with
respect to ethnicity, religion, socio-
economic factors and sex (Igene and
Mohammed, 1983). The consumer
attitude to meat shows preference
depending on a criteria considered to be
important (Apata et al., 2008), such
criteria may include species type, age at
slaughter and eating quality of meat
(Joseph et al., 1995). Sensory eValuation
is an excellent guide to nutrition and in
choice of meat processing method
(Larson et al., 1992). The method used in
meat processing affects its composition
and biological Value (FAO, 1997).

Camel meat is low in cholesterol and high
in quality proteins of high biological
Value (Anon, 2008). It proVides useful
amount of riboflaVin and niacin,
thiamine, iron, zinc and Vitamins A and C
(Lathan,1997). Camel carcass pro\/ides a
substantial amount of meat. The
dromedary carcass weighs 400kg or more
in males and 300 kg or less in females
which Vary from location to location and
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based on plane of nutrition prior to
slaughter (Kurtu, 2004; Anon, 2002;
Wilson, 1984). In Nigeria, a mean carcass
weight of 195 kg was reported for camels
slaughtered in Kano metropolitan abattoir
(Muhammad and Akpan, 2008). The
dromedary can sur\/i\}e), reproduce and
produce meat in enVironmental
conditions difficult for other domestic
livestock (Dawood, 1995). The camel
could go up to 7 days with little or no food
and water and can lose a quarter of its
body weight without impairing on its
normal function (Wilson, 1984) making
its husbandry relatiNe to cattle in dry
areas, easy.

The consumption of camel meat in
Nigeria is low compared to other
li\gstock despite camel meat being
cheaper (Muhammad, 2008). An
identified limitation to camel meat
consumption has to do with its
acceptability among meat consumers
related to method of processing (Maya,
2004). In most developing countries,
meat processing techniques are not well
developed (Martin, 2001). The methods
used are still rural based on past
generation ideas (Okubanjo, 1988). The
meat of different animal species has
different degree of tenderness and
composition. Therefore, a suitable
method of processing is necessary to
enable the release of desirable meat
contents (Aduku and Olukosi, 2000). The
objectiVe of this study is to eValuate the
effect of different processing methods on
chemical composition and assess the
consumer preference to differently
processed camel meat and beef.
Materials and Methods

Study area

The study was conducted at the
Department of Animal Science, Bayero
University Kano. Kano State lies between
longitude 9° 30" and 12° 30" North and
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latitude 8° 42' and 9° 30' East in the semi
arid region of Northern Nigeria The State
occupies a land area of 20,400 km’ with a
population of oVer ten million people
(Census, 2006). Hausa-Fulani are the
major ethnic group in the area and [slam is
the dominant religion. The climate of
Kano is hot during dry season and cold
during harmattan. The ambient
temperatue ranges from 16.6°C to 42.8°C
in the months of January to June and
23.9°C to 26.7°C in July to December
(Anon, 2010). An aVerage monthly
precipitation of 0 to 30 mm was recorded
in January to June and 780 to 1320 mm in
July to December (KNARDA, 2001).
Trading is the main occupation of the
people liNing in the metropolis of Kano
while in other areas farming is the main
occupation.

Meat Processing Methods

Freshmeat (15kg each) from Longissimus
dorcimusle of both adult male camel aged
7 years and a bull aged 6 years (Barnajee,
2005), were obtained from the municipal
abattoir and used the study. The ligaments

and tendons were carefully removed from
selected meat sample and washed twice in
clean water and processed into balangu,
kilishi and soye as described in the
following sub-sections.

Preparation of Balangu

A total of 2.5kg each of fresh camel meat
and beef were cut into slices (1cm thick
and 20 - 30 cm length) using a sharp knife,
the sliced meat was placed oVer a glowing
fire on a wire mesh to roast, similar to
what was obtained locally in the study
area. Groundnut oil, salt (NaCl), masoro,
dried ginger, kanunfari and other
seasonings (Table 1) were added while
the meat was roasted oVer burning
charcoal in line with the reports of Farouk
et al., (1992). The meat was turned 3 to 4
times at 7 to 10 minutes interval to ensure
adequate roasting of both sides of the
meat cuts. The roasting process lasted for
about 30 minutes.

Preparation of Kilishi.

Another 5kg each of camel meat and beef,
was cut and sliced into long pieces of
about 0.2 to

Table 1: Proportion of ingredients used in meat preparation.

Ingredient (Hausa name) Proportion in mixture (g/kg)

Masoro (Piper guinease ) 12.0

Kanunfari ( Eugenia caryophyllata ) 5.0

Chitta ( Afromomum meleginata ) 5.0

Borkono ( Capsicum frustescens ) 40.0

Tattasai (  Capsicum esculentum ) 45.0

Albasa ( Allium cepa ) 120.0

Citta mai yatsu (  Zingiber officinale ) 24.0

Maggi seasoning 20.0

Thyme seasoning 5.0

Gishiri (NaCl) 15.0

*Decorticated groundnut seeds 6.0

*Kuli -kuli (Defatted groundnut cake) 350.0

*used in kilishi preparation only
Table 2: Chemical composition (%) of raw and differently processed beef and camel meat

Beef Camel meat
raw balangu kilishi soye raw balangu kilishi soye SE+

Moisture 7129°¢ 62.27 7 9.89°¢ 30.06 T 7677°  73.94° 1030 ¢ 36.91°  0.300
Protein 18.88 ¢ 20.26™ 19.69¢  24.78° 15.16"  20.57° 17.56° 18.10°  0.191
Fat 1537° 32.51° 29.65°  29.61° 19.33°  25.69° 2470  29.10°  0.187
Ash 2.20¢ 2.10¢ 4.20® 320° 2.00¢ 2.30°¢ 4.70 ® 3.40° 0.167

T means in the same row with different

superscript differ significantly (p<0.01)
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0.4cm thick, Sem long and 10cm width
using sharp knife. The sliced meat was
spread out under the sun on a rack (made
of sorghum stalks) for 18 hours to dry to
less than 40% moisture levVel
(Muhammad and Muhammad, 2007).
The meat was screened from dust and
flies using nets. The following day, the
dried meat was further prepared by
smearing it with a slurry made by forming
a paste of groundnut cake (ground), dried
ginger, masoro, kanunfari pepper, onions,
decorticated groundnut seeds, table salt
(Nacl) and water as shown in Table 1. The
meat was roasted oVer a low burning
charcoal fire about 15 minutes (Igene,
1983). The kilishi obtained was used for
the study.

Preparation of Soye

Fresh meat of both species (2kg each) was
cut into chunks of 2 x 1 x 3 cm’. The
chunks of meat of camel meat and beef
were placed into separate cooking pots
containing 3 liters of water and cooked for
10 minutes at 60-70°C. A medium sized
onion ball, salt (NaCI) and thyme were
added into the pot (Table 1). The two meat
types were then cooked at 90°C for 30 to
45. After cooking the meat chunks were
drained for 5 to 10 minutes in a colander
and then deep fried in 2.5litres of
groundnut oil for 10 minutes to obtain
soyeused in the study.

Proximate Analyses

Both raw and meat products (balangu,
kilishi and soye) from the two species of
camel and cattle were subjected to
chemical analysis to determine the
moisture, total protein, total fat and ash
contents according to the methods
outlined by AOAC (1990). The major
elements, Na, K, Ca, Mg, and trace
elements Cu, Fe and Zn contents of the
different meat products were determined
using atomic absorption
spectrophotometer.
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Sensory Evaluation

The meat products (balangu, kilishi and
soye) from the two species of camel and
cattle were subjected to sensory
eValuation. A sensory evaluation ballot
based on a 9-point hedonic scale of 1-Very
bad, 2-bad, 3-imperfect, 4- sufficient, 5-
mediocre, 6-satisfactory, 7-good, 8-Very
good and 9-excellent was used for data
collection (Williams. 1982). The test
panel comprised of staff and students,
male and female, aged between 25 and 55
years. The panelists were servVed the meat
products one at a time and water was
provided for them to rinse their mouth
before the next product was serVed. The
panelist's response in term of
acceptability, colour, texture, flavour and
tenderness were recorded.

Data collection and analysis

The data collected on chemical
composition and sensory eValuations
were subjected to analysis of \ariance in a
Completely Randomised Design using
General Linear Model of the Minitab.
Significantly different means were
separated using Duncan Multiple Range
Test (Steel and Torrie, 1980).

Results and Discussion

The chemical composition of differently
processed camel meat and beef are shown
in Table 2. The results indicated a
significant difference in the moisture
content due to species and processing
methods. The raw camel meat had
significantly (p<0.01) higher moisture
content (76.77%) than beef (71.29%). Itis
often quoted that adult mammalian
muscle is 75% moisture which “aries
considerably between species, muscle
type and processing method (Casey,
1992). Schontfeld (1989) reported mean
moisture content of 63.9 to 65.4% in
cooked muscle of lamb, Angora and Boer
goats.
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Table 3: Mineral composition (mg/g) of differently processed camel meat and beef

Camel meat Beef

Minerals raw balangu kilishi soye raw balangu kilishi soye SE+
Major

Na 2.02¢ 2.23f 4.05° 4.66" 123" 344 3.85° 3.64°  0.0012
K 10.01°  10.59° 10.13°  7.45° 722" 838 9.78° 4,668 0.0008
Ca 1.89¢ 2.27° 2.46" 2.08° 133 2.08 227° 1.33°  0.0302
Mg 4.98¢ 7.77° 7.88° 4.67° 403" 4.8 7.88* 4.66°  0.0008
Trace

Cu 1.64" 437 2.29" 4.64° 1918 322¢ 2.40° 5.15*  0.0008
Fe 1.35°  2.34 1.67° 1.30" 0.73¢  1.30' 1.51° 1414 0.0007
Zn 11.39°  12.39¢ 7.17¢ 10.86° 8.76" 929 531" 10.40°  0.0008

abedefgh

Howe\/er, the moisture contents of both
raw camel meat (76.77%) and beef
(71.29%) were significantly (p<0.01)
higher than after being processed into
balangu (73.94 and 62.27%), kilishi (9.89
and 10.30%) and soye (36.91 and
30.06%). The extent and rate at which
moisture is lost from products during
processing has been shown to depend
largely on temperature and time as well as
presence of additiVes such as salt and
polyphosphates (Igene and Farouk,
1990). Kilishi is a product of sun-drying
and roasting both of which drastically
reduce moisture through water loss by
conVection and conduction. Egbunike
and Okubanjo (1999) obserVed similar
drying behaviour in kilishi before and
after infusion in both oVen dried and
sundried regimes. A low moisture content
of 9.8% and 10.30% were recorded on
beef and camel kilishi respectively, which
were statistically (p<0.01) lower than
soye (30.06 and 36.9%) which in turn is
significantly lower than balangu (62.27
and 73.94%) of both camel meat and beef
products. Kilishi processing inVolVed loss
of Volatile substances from raw meat at
initial stage of drying which became rapid
due to loss of free water and the final
product contained less than 40.0%
moisture (Farouk et al., 1992).

The processing methods significantly
affected the crude protein content of beef
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mean within a row with different superscript differ significantly (p<0.001)

balangu (20.26%), kilishi (19.69%) and
soye (74.78%) and camel meat (balangu
20.57%, kilishi 17.56% and soye 18.10%)
products compared to that of raw beef
(18.88%) and camel meat (15.16%). This
is similar to the report of Omojola (2008)
that water loss during cooking depend on
time, temperature, method of cooking,
size of sample, heat penetration, meat
composition and increases concentration
of fat and protein. The results obtained
indicated that though heat treatment
denature protein due to possible ovVer
heating during processing, the resulting
moisture loss tend to concentrate the
nutrients in the final products. Oguntona
and Akinyele (1995) reported that beef
with moderate fat had 63% moisture,
18.2% protien, and 6.0% fat. A crude
protein Value of 26.6% was reported for
lamb's /longissimus muscle before
processing slightly higher than that
obtained for raw camel meat (Casey,
1992). DAA (2007) reported an a\/erage
protein content Value of 23.2 g/100g in
lean component of Australian red meat.
Raw red muscle meat contains about 20 to
25 g/100g protein and processing changes
the concentration to 28 to 36 g/100g due
to decrease in water content and
concentration of other nutrients.

The total protein content of beef soye
(24.78%) is the highest which could be
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attributed to deep frying in Vegetable oil
which rapidly affect protein structure and
composition compared to the heat
treatment inVoled in balangu and kilishi
with protein content Values of 20.26%
and 19.69% respectively. Howener,
camel meat balangu had higher protein
content (20.57%) compared to kilishi
(17.56%) and soye (18.10).

The fat content of raw camel meat
(19.33%) was significantly different from
that of beef (15.37%). Bube (2003)
reported similar fat content Value of
27.0% in goat meat Kilishi and attributed
it to groundnut oil added during
processing. The fat content of the beef
balangu (32.51%) was significantly
(p<0.01) higher than that of kilishi
(29.65%) which is statistically at par with
that of soye (29.61%) product. Weiss
(1988) observed that during deep frying
meat in groundnut oil it tend to take up the
oil which becomes a significant part of the
end product. Slightly, lower fat content of
12.1% and 12.3% were reported in
mutton sire and balangu, respectively
(Bube, 2003). In the case of camel meat
products, the fat content of balangu
(20.57%) was significantly (p<0.01) than
that of soye (18.10%) and kilishi
(18.10%). The processing methods used
in the current study inVolVed further
addition of Vegetable oil which could be a
major component of the higher fat
contents recorded in the products. In
meat, fat is the most Variable and ranged
from 2% in some free-liNing animals to 15
to 40% in domesticated animals
intensively raised (Olomu, 1995). FAO
(1997) reported beef with moderate fat
(18g/100g) to contain 63% moisture and
235 kcal of energy.

The ash content of raw camel meat (2.0%)
was significantly higher than that of beef
(1.2%). Ash is a measure of inorganic
contents of dry matter and determine the

140

mineral concentrations. Kilishi products
of both camel meat (4.7%) and beef
(4.2%) had the highest ash contents
(p<0.05). The mineral composition of
processed camel meat and beef are shown
in Table 3. The sodium (Na) content of
raw camel meat (2.02mg/g) and raw beef
(1.23 mg/g) were much lower than in all
the products. This could be due to
addition of table salt during processing.
The potassium content of camel meat
soye (7.45mg/g) and beef soye (4.66
mg/g) was lower than that in other
products. Potassium is a major
intracellular cation and is inVolved in
osmotic regulation of tissue fluids and in
acid-base balance. Animals on free range
that graze forage tend to haVe high
potassium leNel in their tissue compared
to browsers (McDowell et al., 1983). The
calcium, magnesium, copper, and iron
contents of the products increased due to
processing. These results are in line with
the report of Aduku and Olukosi (2000)
that the percentage concentration of
minerals in processed meat increased by
the addition of salts and seasonings.

Camel meat products contains more
minerals than beef products except for
copper (5.15 mg/g) in beef soye which is
higher than that of camel meat soye (4.65
mg/g) and iron (1.43 mg/g) of beef soye
higher than that of camel meat soye (1.30
mg/g). These Variations could be
attributed to species differences
associated with mineral contents in feed
and flesh.

The sensory evaluation ratings of
different meat products are shown in
Table 4. The colour of beef and camel
meat soye were rated 7.8 and 7.5 and
kilishi rated 7.3 and 7.4, respectively.
These ratings were significantly (p<0.05)
higher than that of balangu of both beef
and camel meat rated satisfactory (6.0).
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The colour of food strongly influences
consumer decision to eat or not and form
initial means of Visual assessment to
determine acceptability. An objectionable
colour may preclude further evaluation of
touch and smell to casual consumer
(Srilakshmi. 2002). The texture and
tenderness of both beef and camel meat
soye, balangu and kilishi showed no
significant difference and were rated
between satisfactory (6.0) and Very good
(7.0). The meat texture and tenderness are
not easily distinguished by un-trained
consumers. Tenderness is one of the
important features of meat product. The
texture is another important characteristic
that determine meat acceptability. Other
sensory attributes became less important
intough meat (Miller et al., 1995)

The flavour of camel meat soye was rated
(8.1) \ery good compared to balangu and
kilishi of both camel meat and beef. The
flavour of camel balangu was rated
sufficient (4.0) significantly (p<0.05)
lower than camel meat kilishi rated
satisfactory (6.4). The flavour is the sum

of the olfactory response to aromatic and
‘olatile food substances easily discerned
by consumers. Itis a combined perception
of taste, smell and mouth feel (Leora,
1994). Flavour is a result of chemical
stimulation of receptors in both the oral
and nasal cavities by Variety of different
classes of chemicals that are either
present in food or are formed during
processing (Neilgard et al., 1991). The
flavour ingredient may be used to
enhance food acceptability (James,
1993).

The oVerall acceptability rating of camel
meat (8.5) and beef (8.0) soye of
between Very good and excellent were
significantly (p<0.05) higher than camel
meat kilishi rated satisfactory (6.4).
Camel meat balangu was rated between
4-sufficient and 5-mediocre and was the
lowest rating. Olomu (1995) opined that
the acceptability of meat and its
products is influenced by factors such
species, age of the animal, handling
after slaughter and cooking method.

Table 4: Sensory e\aluation of definitely processed beef and camel meat.

Parameter Camel meat Beef

soye balangu kilishi soye balangu kilishi LS LSD
Colour 7.8° 6.9% 7.3* 7.5* 6.0" 7.4° * 0.42
Texture 6.8 6.7 6.8 6.8 6.5 7.1 ns -
Tenderness 6.7 7.1 7.4 7.1 5.5 6.5 ns -
Flavour 7.9% 7.5% 7.5% 8.1° 4.0° 6.4° * 0.89
Acceptability 8.0" 7.1% 7.1% 8.5 4.7° 6.6 * 0.91

abc

Conclusion

It was concluded that processing camel
meat and beef into balangu, kilishi and
soye increased protein, fat and ash
concentrations. The concentration of both
major and trace minerals are higher in
camel meat than beef except Cu content.
Processed camel meat products were
similar to beef in texture and tenderness
and compare favourably in flavour and

141

mean within a row with different superscript differ significantly (p<0.05); LS < Leel of significance.

overall acceptability. Soye of both camel
meat and beef is the most preferred
product. It was It was recommended that
camel meat be adopted for use in soye,
kilishi and balangu making at small scale
and commercial production le\els.
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