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ABSTRACT

This study was undertaken to measure cholesterol contents in breast and thigh muscles under raw,
boiled and roasted condition and also serum cholesterol contents of Rhode Island Red (RIR), broiler,
Fayoumi (Fy) and cross birds (RIR X Fy) chickens. The results revealed that serum cholesterol contents
were lowest in cross birds (86.54 mg/dl) and highest (130.72 mg/dl) (P<0.01) in RIR birds. There was
non signficant difference between broiler (107.58 mg/dl) and Fayoumi birds (123.92 mg/dl). It was
further revealed that there was significant (P<0.05) difference in cholesterol contents between breast and
thigh muscles within the strain. Boiling and roasting caused significant reduction in cholesterol contents.
Comparatively roasting was found to be more effective in causing marked reduction in cholesterol
contents, The normal pattern of variation in cholesterol contents between breast and thigh muscles was
invariably maintained under both treatments in all breeds/strains. The cross birds (RIR X Fy) had lowest
serum cholesterol concentration (86.54 mg/dl) (P<0.01) and lowest muscle cholesterol concentration
(41.80 mg/dl) (P<0.05) as compared with other breeds/strains due to genetical manipulation and thus are

important from public health point of view.
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INTRODUCTION

Poultry products such as eggs and poultry meat
are considered to be superior animal protein sources for
their high biological value (Powrie, 1973). Eggs and
poultry meat are therefore, being treated as essential
component of daily food intake all over the world.
Among poultry Krodm, an average 50 gm egg
contains 230 mg cholesterol (Mountney, 1976). In view
of importance of eggs in human diet, cholesterol
contents of eggs remained subject of investigation to
reduce level to make them safer for human use. It is,
however, documented that cholesterol contents of eggs
besides its genetical basis (Edwards et al, 1960; Collins
et al, 1968) can be modified manipulation of
dietary components such as palm oil etc (Piliang, 1994),
dietary copper (Bakalli; er al, 1995), and iotic
supplementation (Mohan er al, 1995). is,
however, no direct relationship between plasma and egg
yolk cholesterol concentrations (Suchy er al, 1995),
Dietary protein level when increased, it decreased
serum total cholesterol concentration (Rukmangadhan
et al, 1992). There is marked reduction in cholesterol
concentration (mg/100 gm; wet sample) such as 31.13
for manufactured chicken breast; 57.35 for raw like
chicken and 60.02 for chicken and
60.46 for chicken bologna (Rinco et al, 1997).

Poultry meat, being white meat, is recommended
in diet of cholesterol shy personnel for, presumably,
low cholesterol contents (Demby and Cunningham,
1980) as compared with other meats.
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This study was, therefore, undertaken to estimate
cholesterol contents in breast and thigh muscles and
serum of commercial and rural chickens such as
Rhode Island Red (RIR), broiler, Fayoumi (Fy), and
cross cl_'lickens (Rhode Island Red X Fy.) for relative
comparison.

MATERIALS AND METHODS

In order to study cholesterol contents in muscles
and serum of chickens, four different chicken
(commercial and rural) strains were selected which
included Rhode Island Red (RIR), broiler, Fayoumi,
and cross (RIR X Fy), as meat of these birds is
commonly used. The birds included in the study were
maintained at Breeding Section of Poultry Research
Institute, Rawalpindi. They were housed under deep
litter systgm. They were provided feed and water ad
libitum, The feed offered was commercial mash which
contained 8% moisture; 17% crude protein; 6% crude
fibre; and 5% crude fat etc. The average temperature in
sheds ranged between 70° to 80° F. The water was
tested for any bacterial contamination and was found to
be free from any such contamination. The treatments
tested included analysis of breast muscle, thigh muscle
and serum from all the four strains of similar age. Five
muscle samples, 1gm/each skinless poultry meat were
taken from each location and analyzed for cholesterol
contents and then raw muscle samples were boiled at
100 degree F° till cooked and analyzed for cholesterol
contents. The second set of five raw muscle samples
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from each strain was subjected to steam roasting till
cooked. Roasted muscle samples were then analyzed
for cholesterol contents. The data thus collected was
subjected to statistical analysis (Steel and Torrie, 1980)
to test cholesterol contents in breast. thigh muscle and
serum of different chicken strains and effect of boiling
and roasting on the availability of cholesterol in
muscles. The cholesterol contents in muscles and serum
were analysed in Feed Testing Laboratory of the
Institute using Liebermann-Burchard reaction method
(Liebermann, 1985).

RESULTS AND DISCUSSION

The results of trial are given in Tables | and 2.
The findings indicated on an average 62.20, 49.75.
5844 and 41.80 mg/dl cholesterol contents in raw
muscles (combined breast and thigh muscles) of RIR,
broiler, Fayoumi and cross birds, respectively. When
data was subjected 10 statistical analysis and evaluared
using LSD value of 17.63. it was revealed that serum
cholesterol contents of 86.54 mg/dl. being lowest in
cross birds, were significantly different (P<0.01) from
all other chicken strains. There was no difference in
serum cholesterol contents in broiler (107.58 mgsdl)
and Fayoumi (123.92 mg/dl) chickens. The serum
cholesterol contents in RIR chicken (130.72 mg/dl)
were significantly (P<0.01) higher than other three
strains (Table 2). The results confirm genetical basis of
cholesterol control and its possible manipulation
through cross breeding which is in line with findings of
Edwards ef al. (1960) and Collins et al. (1968). The
results further revealed that within the strain, there was
difference in cholesterol contents when tested from
breast and thigh muscles despite significant difference
among strains. The average cholesterol contents in
breast and thigh muscles were 68.33 and 56.07 mg/dl in
RIR; 51.90 and 47.60 mg/d in broiler; 61.88 and 55.00
mg/d in Fayoumi; and 43.31 and 40.29 mg/d in cross
birds.
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The staustical analysis revealed that there was
significant (P<0.05) difference in cholesterol contents
in breast and thigh muscles within the strain. A
consistent significant difference in cholesterol contents
of breast and thigh muscles in all strains of chickens
may be attributed to the level of blood supply to these
parts of body.

When raw muscles were subjected to boiling and
roasting treatments, there was marked reduction in
cholesterol contents due to roasting as compared with
boiling which 1s in agreement with Rinco er al. (1997).
The weatment effect was found to be significant
(P<0.05) as is obvious from values and analysis done
(Tables | & 2) which is attributable to dietarv and
genetical reasons (Rukmangadhan er af. . 1992: Mohan,
et al. , 1995; Bakalli er al. , 1995). The difference in
treatment effect may be explained due to intensity of
temperature to which muscle tissues were exposed.
There was presumably more draining away of
cholesterol contents from muscle tissues during
roasting. Interestingly. under both the treatments. the
pattern  of variation in cholesterol contents was
invariably maintained which may be ascribed to the
gradient of temperature absorbed by muscie tissues at
different regions of body. The strain of chickens which
showed highest serum cholesterol showed higher
cholesterol contents in muscles and similarly strains
with lowest serum cholesterol also had lowest
cholesterol contents in muscles. This showed that level
of cholesterol in breast and thigh muscles was
dependent on level of serum cholesterol in the
respective bird strains though this relationship has not
been reported (Suchy er al. , 1995). This study, further,
suggested that roasting was a preferrable method for
cooking of chicken meat from the point of view of
cholesterol contents. The nutritive value of poultry meat
is documented not to be changed due to roasting. There
is 31.5 percent protein in roasted chicken white meat
which is higher than cooked beef and lamb meat
(Mountney, 1976). Practically as based on this study,
cross birds being low in cholesterol contents are
important from public health point of view.

Table 1: Cholesterol level in breast and thigh muscles of different chicken strains in raw, boiled and roasted conditions.
“Breed/Strain

Locafion Trealments effecls *
{Mean values calculated from observations of five replicates, mg/dl)
Raw Boiled Roasted
“RIR Breast 68.33 19.48 10.03
Thigh 56.07 16.36 767
Mean 62.20 17.91 8.85
Broiler Breast 51.90 12,00 6.94
Thigh 47.60 8.10 6.01
= i i S
Fayoumi reast . } 1
Y il Thigh 55.00 8.57 7.03
Mean 58.44 11.22 8.05
Cross (RIR X Fy) Breast 43.31 9.41 511
Thigh 40.29 7.1 4.86
Mean 41.80 8.55 4.98

a =treatment effect was

nificant (P<0.05); b= There was significant difierence in cholesterol conlents at different Tocabions

within breed/strain and treaiment effect interaction was significant (P<0.05).
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Table 2: Cholesterol level in different chicken

breedistrains

Breed/strain Mean values based on observation of five
replicates under each breed/strains (mg/dL)

RIR 13072*

Broiler 107.58

Fayoumi (Fy) 123.92

Cross (RIRXRy) 86.54

*= Mean values among breeds/strains were markedly
different (P<0.01); LSD = 17.63 mg/dl at (P<0.01)
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