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SUMMARY

Effects of L- carnitine dietary supplementation on proximate analysis,
abdominal fat and cholesterol content in broiler carcasses were
examined. In addition, sensory, chemical and bacteriological quality
parameters of refrigerated storage broiler carcasses were conducted.
Hubbard broiler chicks of 7 days old were used in this study. Four diet
combinations were formulated. Maize-soybean containing 3% vegetable
oil basal diet as control group, and group | was basal diet containing
100mg L-carnitine (Lonza, Biotec, S.r.0., CZ)/ kg diet. While group Il
was basal diet with 20% deficient lysine, and group Il was basal diet
containing 100mg L-carnitine / kg diet, and 20% lysine deficiency.
Generally the obtained results revealed a significant increase in protein
content and reduction of abdominal fat as absolute weights in groups fed
on 100mg/kg L- carnitine containing diet irrespective to lysine content.
The control and treated broilers carcasses were of high sensory quality
for the first four days of storage and the TBA-value was correlated well
with sensory results. Also TVB-N content was within the permissible
limit. At the 7" day of storage the examined carcasses were marginally
accepted while all carcasses were obviously decomposed at the 10" day
of storage. It is worthily mentioning that L-carnitine has no influence on
any of quality deteriorative criteria among groups.

Key works: L-carnitine, broiler carcasses, bacteriology, total volatile basic
nitrogen, thiobarbituric acid

INTRODUCTION

Chicken meat is considered healthy meat as it is high in protein,
low in calories and comparatively low in fat. Unprocessed poultry
products contain a high percentage of unsaturated fat which helps to
reduce blood cholesterol levels and so help maintain a healthy heart
(Ronald and Ronald, 1991 and BPC, 2001).

Excessive fatness is one of the undesirable consequences of
selection for increased growth of modern broiler. Generally, fat
accumulation in abdomen and viscera of broiler carcasses represents a

Y



Assiut Vet. Med. J. Vol. 53 No. 112 January 2007

waste product to consumers who are increasingly concerned about
nutritional and health aspect of their foods. Moreover, high dietary fat
consumption, particularly saturated fat, has been associated with the
incidence of cardiovascular diseases, diabetes, colon and breast cancers
hence consumer demand for lean tissue is increasing (Jensen, 1982).

Carnitine is a quaternary amine  (B-hydroxy  y-
trimethylaminobutyrate), which is easily soluble in water and found in
two stereo isomeric forms, D- and L-carnitine (McDowell, 1989). The
most important and well known function of carnitine is the transport of
long-chain fatty acids into the mitochondrial matrix for 3-oxidation by
the fatty acid oxidation complex (Borum, 1983). It is synthesized in the
animals from two essential amino acids, lysine and methionine (Borum,
1983; Feller and Rudman, 1988). It is of importance to emphasize that
its concentration in animals widely varies in different species (Szilagyi
et al. 1992), among tissues (Bremer, 1983 and Rinaudo et al., 1991), and
nutritional status of the animals. In addition, little percentage of
L-carintine is contained in corn and soybean, which are the main
constituent in broiler’s feeds and this may predispose to L-carintine
deficiency in broiler carcasses (Baumgartner and Blum, 1997). The key
role of L-carintine in energy metabolism is to reduce the availability of
lipid for peroxidation by transporting fatty acids into mitochondria for
[-oxidation to generate adenosine triphosphate (Borum, 1983). So that
incorporation of L-carintine in the broiler’s diet may contribute to a
reduction in the degree of adiposity in the broiler carcasses through
enhancement of utilization of dietary fat, and other dietary components
would be metabolized in favour of protein deposition (Rabie and
Szilagyi, 1998 and Miah, et al., 2004).

So, the current study was conducted to investigate the influence
of supplemental dietary L-carintine on the proximate analysis,
abdominal fat reduction and cholesterol content. Quality criteria of
broiler carcasses (sensory attributes, TBA-value, TVB-N, mesophilic
and psychrotrophic count) during chilling storage of broiler carcasses
were also studied.

MATERIALS and METHODS

Hundred Hubbard broiler chicks of 7 days old were individually
weighed and randomly classified into four groups (25 each) housed in
separate pens. All birds were reared under standard hygienic conditions.
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The chicks were fed on a starter diet up to 3weeks, then on grower
finisher diet for the last 3 weeks and provided with fresh and clean
water. Nutrient levels of diet were based on the National Research
Council (1994).

Four dietary treatments were conducted. Maize-soybean
containing 3% vegetable oil basal diet as control group, and basal diet in
addition to 100mg L-carnitine (Lonza, Biotec, S.r.0., CZ)/ kg diet as
group I. while group Il was 20% deficient lysine basal diet, and group
Il was 20% deficient lysine basal diet containing 100mg L-carnitine
/ kg.

After 45 days, ten birds from each group were randomly selected
and each bird was slaughtered and manually processed. The abdominal
fat pad (fat extending within the ischium, surrounding the cloaca and
adjoining the abdominal muscle) was dissected according to the method
described by Fancher and Jensen (1989), weighed and the abdominal fat
content was calculated as absolute weight.

The carcasses were stored on refrigerator shelf at 4-6°C and
examined periodically every three days for deterioration criteria.
Samples of breast and thigh were collected for the determination of
carcass quality as follows:

Proximate Analysis: was calculated according to the methods
recommended by AOAC (2000). For water content, 2 gm of the
prepared samples were dried in hot air oven (100°C) to constant weight.
Total fat content (Soxhlet method) was extracted with petroleum ether
(BP 40-60°C). While protein content was estimated by using Kjeldahl
procedure and the nitrogen content was multiplied by 6.25 the ash
content was determined by heating in a muffle furnace at 550°C to
constant weight.

Cholesterol content: was determined according to the method of Searcy
and Bergquist (1960) as described by Rhee et al. (1983). Muscle fat was
extracted as described by Folch et al. (1957). The extracted lipid was
saponified with alcoholic KOH and the unsaponifiable material was
extracted with hexane and dried, where, cholesterol concentration was
determined calorimetrically. A cholesterol standard curve was
constructed.

Sensory evaluation: Breast and thigh samples were cooked to internal
temperature of 80°C. The cooked samples were examined for flavour,
juiciness, tenderness and overall acceptability using 8-point rating
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hedonic scales according to Williams and Damron (1998). The scale
range from O (no flavour, very dry, very tough and unacceptable) to 8
(very flavour, very juicy, very tender and highly acceptable) was used.
Chemical deterioration criteria: determination of thiobarbituric acid
(TBA) - value and total volatile basic nitrogen (TVB-N) by distillation
method was performed according to techniques described by Tarladgis et
al. (1960) with additional modification of Pikul et al. (1983) for TBA-
value and FAO (1986) for TVB-N.

Bacteriological examination: ten grams of breast and thigh muscles
were blended with 90 ml ringer solution to form a dilution of 10, from
which serial decimal dilution up t010® was preformed. Mesophilic and
psychrotrophic counts were determined on standard plate count agar at
32°C for 72 hours and 7°C for 7-10 days respectively according to the
technique recommended by APHA (1992).

Statistical analysis: The results are presented as the mean of three
samples with standard deviation error, collected and calculated data were
analyzed for analysis of variance (ANOVA) using principles of
completely randomized design (CRD) in MSTAT computer package,
according to Snedecor and Cochran (1980). Least significant difference
(LSD) was calculated to compare between treatments, where ANOVA
showed significant difference.

RESULTS
Table 1: Mean values of proximate analysis of the examined samples.
Groups Moisture Fat Protein Ash
Control 76.40+ 3.41 2 3.60+0.17 ° 17.901.05 ° 1.80+0.11 2
' 73.10+ 452 3.30+0.27° 21.70+1.54° 1.90+0.21°
. 76.00+ 3.76 ° 3,50+ 0.25° 17.50£0.97° 2.10+0.19°
I 7400£2.99° | 3.40£0.19° 2000+ 1.21° 2,00+ 0.09 °

Means in the same column with the same letter are not significantly different at P<0.05

Table 2: Mean values of cholesterol content and abdominal fat of broiler
carcasses.
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Groups Abdominal fat (g) Chol(er;tg/rftl)gg)ntent
Control 35.90+2.41°2 66.00+ 4.56°

I 28.00+ 1.64° 65.90+ 3.64 2

| 33.30+1.97° 65.00+5.14 %

i 30.00+ 2.12° 65.00+ 4.97 %

Means in the same column with the same letter are not significantly different at P < 0.05

Table 3: Mean values of TBA-value mg mal/kg and TVB-N mg/100g in
broiler carcasses during chilling storage.

Groups 1% day 4™ day 7" day 10" day

TVB-n TBA TVB-n TBA TVB-n TBA TVB-n TBA

Control 10.80 0.12 15.00 0.25 18.60 0.34 24.00 0.52
+0.71° +0.01% +1.12% +0.01° +1.05° +0.01° +1.64° +0.04%

Group 11.20 0.15 15.60 0.22 19.00 0.29 26.20 0.48
| +0.88°2 +0.02?% +0.97? +0.02?% +1.68° +0.02°2 +2.45% +0.03°?

Group 1l 9.80 0.15 13.80 0.23 18.80 0.33 23.80 0.51
+0.56 ° +0.01? +0.07°2 +0.02? +1.34° +0.03° +2.01% +0.04 2

Group Il 11.10 0.14 16.20 0.23 19.10 0.33 25.40 0.46
+0.98 ¢ +0.01° +1.35% +0.01°2 +0.99 2 +0.022 +1.97° +0.02 2

Means in the same column with the same letter are not significantly different at P < 0.05

Table 4: Mean values of mesophilic and psychrotrophic count of broiler
carcasses during chilling storage.

Groups 1% day 4" day ™ day 10" day
Meso. Psych. Meso. Psych. Meso. Psych. Meso. Psych.
Control 5.53+ 3.28+ 4.80+ 3.79+ 5.80+ 411+ 7.61+ 7.79+
041° 0.18° 0.21°% 0.29¢ 0.41°% 0.39° 0.39¢ 0.61°
Group | 5.20 3.32+ 3.95+ 3.66+ 5.66+ 4.38+ 7.75% 7.34+
+0.32% | 0.14° 0.37°% 0.21°% 0.25°% 0.45° 0.64¢ 0.54¢
Group Il 4.92 3.52+ 4.15+ 3.58+ 5.86+ 441+ 7.26% 7.51+
+0.24% | 0.24° 051°% 0.34° 0.36 ¢ 0.21¢ 0.42% 0.51°
Group 111 4.99 3.43 432+ 3.71+ 5.43+ 487+ 7.20+ 7.65%
+0.19% | +0.31% 0.42% 0.32° 051°% 0.37° 0.64¢ 0.72¢

Means in the same column with the same letter are not significantly different at P < 0.05

DISCUSSION

Chemical composition:
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Proximate composition (moisture, fat, protein and ash content) of
broiler carcasses given diets with various dietary fat and L-carnitine are
shown in table (1). Protein content in group I and Ill was significantly
(P<0.05) higher than that of control group in response to added dietary
L-carnitine irrespective to lysine content. These results may be referred
to an improved utilization of dietary nitrogen achieved through more
efficient fat oxidation by L-carnitine (Leibettseder, 1995). The obtained
results were in harmony with that recorded by Rabie et al. (1997), Rabie
and Szilagyi (1998) and Sayed et al. (2001). In this regard McDowell
(1989) stated that the increased fatty acids oxidation induced by L-
carnitine may result in decrease availability of long chain fatty acids for
estrification to triglycerides, and at the same time can elevate the
mitochondrial level of acetyl co-A. Such situation can affect the
activation of pyruvate carboxylase which is an acetyl co-A dependent
enzyme that can supply c- chain for amino acid biosynthesis. No
significant (P>0.05) differences could be recognized in fat, moisture and
ash content among, groups as a result of L-carnitine supplementation.
Nearly similar results were obtained by Barker and sell (1994) and
Daskiran and Teeter (2001).

Abdominal fat and cholesterol content:

Incorporation of L- Carnitine in broiler’s diet resulted in
significant (P<0.05) reduction in abdominal fat content as absolute
weight in groups | (28.00+ 1.64) and Il (30.00+ 2.12) irrespective to
lysine content in the diet (table 2). These results were in agreement with
that obtained by Rabie et al. (1997), Rabie and Szilagyi (1998) and Xu
et al. (2003) who recorded that supplementation with 50 mg/kg L-
carnitine to broiler diet induce abdominal fat reduction. On contrary
Leibetseder (1995) and Celik et al. (2003) found no effect on abdominal
fat content by adding L- carnitine to the broiler diet. From the same
table, it is noticed that no significant (P>0.05) differences could be
established in cholesterol content among groups of L- carnitine or
deficiency of lysine on. This result emphasized the opinion of
Leibetseder (1995) who stated that L- Carnitine dietary supplementation
had no advantage to minimizing the cholesterol content in the yolk.

Quality parameters of broiler carcasses during chilling storage:
The control and treated broiler carcasses were of high sensory
quality for the first four days of storage and the TBA-value was well
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correlated with sensory results. Also TVB-N content was within the
permissible limit stated by EES (1996) as presented in table (3). At the
7™ day of storage the examined carcasses were mar%inally accepted with
higher TBA-value and TVB-N. While at the 10" day of storage all
carcasses were obviously decomposed, TVB-N exceed the permissible
limit and TBA-value was within the permissible limit.

The mean mesophilic and psychrotrophic counts of broiler
carcasses for different treated groups are presented in table (4). A high
initial mesophilic counts were recorded. This high count may be referred
to improper handling and contamination during manual defeathering,
evisceration and other processing steps. Decline in mesophilic counts
were observed in all groups after three days of refrigeration storage,
followed by continuous increase till the end of the storage period. While
psychrotrophic counts showed steadily increase all over the storage time.
These results were supported by Davies and Board (1998) observation
who stated that when broiler carcasses are held at low temperature,
conditions for growth of most bacteria species are not longer optimal,
whereas total number of bacteria on poultry stored at 0°C decreased
during the first few days of storage. It is of importance to mention that
an increase in mesophilic and psychrotrophic counts during storage
period was observed. It is of importance to emphasize that none of the
quality parameters (sensory attributes, TBA-value, TVB-N, mesophilic,
and psychrotrophic counts) were influenced by L-carnitine dietary
supplementation.

Under the conditions of this study, it could be concluded that L-
carnitine dietary supplementation achieved significant increase in protein
content and reduction in abdominal fat, irrespective to lysine content.
Moreover, none of quality parameters (sensory attributes, TBA-value,
TVB-N, mesophilic, and psychrotrophic counts) were influenced by L-
carnitine dietary supplementation. The storage life of broiler carcasses
extended for 10 days in both control and treated carcasses. So it’s
recommended to use L-carnitine (100 mg/kg) as a safe broilers feed
additive.
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