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Abstract: The effect of organic production on meat quality and parameters related to human health was
assessed. Fifty, three-day-old Cobb chicks were taken from commercial broiler house of 5000 birds capacity and
were assigned to rules of organic production which involves avoiding agrichemicals such as synthetic
pesticides and fertilizers. Chicks were fed on an organic diet and the other birds were fed commercial feed in the
broiler house with the same parameters and kept as control group. At the 42™ day of age, 20 birds were selected
randomly from each group. The birds were sacrificed, plucked and eviscerated to evaluate meat quality and
parameters related to human health. The organic chickens had carcasses with a higher breast, drumstick
percentages and lower levels of abdominal fat than the control group. The muscles had lower Ultimate pH(pHu),
cooking loss and drip loss and thiobarbituric acid reactive substance( TBA-RS) were higher than the control
group. The cholesterol was higher in organic but triacylglycerol were lower. Also corticosterone showed lower
levels in organic feather. Organic production system seems to be a good alternative method, due to better
welfare conditions, good quality of the meat and healthier food of man.
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INTRODUCTION

There are an increasing number of consumers
demanding healthy and natural foods which favored
organic livestock farming that is reputed to be
environmentally friendly. Therefor, sustaining birds in
good health, with high welfare standards results in high
quality meat products [1]. Organic principles strive to
enhance the 'naturalness' of the way livestock are reared.
Organic livestock health and performance, is optimized by
careful attention to the basic principles of livestock
husbandry. These include selection of appropriate breeds,
appropriate management practices, nutrition and
avoidance of overstocking [2]. Organic meat production
undoubtedly reduces the risk of potential public health
problems occurring by prohibiting the use of antibiotics,
hormones and pesticides, which are suspected to have
endocrine  disrupting,  carcinogenic, teratogenic,
immunosuppressive and nervous effects [3]. The main aim

of organic farming is to establish and maintain soil — plant,
plant- animal and animal- soil interdependence and to
produce a sustainable agro-ecological system based on
the local resources [4]. Hence, the aim of the present
study was contributed to the knowledge of qualitative
traits and parameters of broiler carcass and meat produced
organically.

MATERIALS AND METHODS

Birds and Diets: Fifty, three-day-old Cobb chicks were
taken from commercial broiler house of 5000 birds
capacity and were assigned to rules of organic production
from April to May, 2014. Chicks were fed on an organic
diet (Starter for first three weeks. with 23% protein and
grower for second three weeks. with 21% protein) and
the other birds were fed commercial feed in the broiler
house with the same parameters and kept as control

group.
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Table A: Composition of organic diet:

Corn Soya bean Mixture of (yellow and white corn, barely, peas, wheat, Lentils and bean) Protein percentage
Starter 55% 35% 10% 23%
Grower, Finisher 60% 30% 10% 21.2%

Sample Collection and Analytical Determinations: At the After evaporation, the lipid extract (lower phase) was
age of 42" day birds were fastened for eight hours, re-dissolved in a small volume of chloroform/methanol
20 birds were selected randomly from each group. The (2/1). Then cholesterol and triacylglycerol were
birds were sacrificed, plucked and eviscerated. From the determined acc. to Fossati and Prencipe [10] and Zak et al.
carcass head, neck, legs, edible viscera (Heart, liver and [11].
gizzard), non-edible viscera (Intestines, proventriculus,
gall bladder, spleen, esophagus and full crop) and fat Determination of Corticosterone in Feathers: Feather's
(Per visceral, perineal and abdominal) were removed to corticosterone levels were determined as a stress
obtain the ready-to-cook carcass. Breast and thigh of  biomarker. We extracted corticosterone from feathers as
each carcass were cut to equivalent samples for analysis. described by Koren Lee et al. [12] method at the end
of the experiment. We pulverized 21-84 mg of feathers
Ultimate pH: Ultimate pH (pHu) was measured at 24 h with (n Y 61 subjects) to a fine powder using liquid nitrogen.
Adwa -AD1030 pH meter after homogenization of 10g Corticosterone was extracted overnight into 1 ml of
meat in 100 ml dist. water [5]. Optima-grade methanol (Fisher Scientific, Fair Lawn, NJ)
under gentle shaking and the supernatant was collected.
Cooking Loss: Samples were weighed for cooking loss A second extraction was performed on the powdered
(CL) that determined in breast samples. Samples were feather samples using a 30 second vortex with 1 ml diethyl
involved in aluminum foil and cooked on an electric oven ether (Sigma-Aldrich, St Louis, MO) followed by
at 150°C. When meat temperature reached 72°C, samples centrifugation. The methanol and the diethyl ether
were removed from the griddle, left to cool to room extracts were combined and evaporated to dryness using
temperature and weighed [6]. a freeze dryer. Samples were re-suspended in 5: 95
methanol: water (I ml) and subjected to solid-phase
Drip Volume: Drip volume and percentage of drip loss extraction (SPE) using Agilent Technologies, Santa Clara,
were measured (as % of chicken weight before thawing) CA).
by thawing of each sample at 4°C for 10 hrs. The thawed
samples were weighed before and after thawing to Preparation of Standard: A 100ng/ml stock solution of CT
calculate percentage of weight loss during thawing [7]. was prepared in 20% methanol, in an amber volumetric
flask and stored in a refrigerator.
Thiobarbituric Acid: The extent of lipid oxidation was
evaluated on raw meat as TBA- RS by the method of = HPLC Measurement
Ohkawa et al. [8]. Two grams of tissue sample were mixed Apparatus and Chromatographic Conditions: The
with 20 ml physiological saline and homogenized by = HPLC-DAD system consisted of Agilent 1200 series
tissue homogenizer. This homogenate was centrifuged (Agilent Technologies, Santa Clara, CA, USA)
and the supernatant was taken to measure thiobarbituric (Quaternary pump, vacuum degasser and diode array and
acid. multiple wavelength detector G1315 C/D and G1365 C/D)
connected to a computer loaded with Agilent
Cholesterol and Triacylglycerol: Lipids were extracted ChemStation Software. A rheodyne manual injector with
for determination of cholesterol and triacylglycerol by the 20 pL loop was used. The column used was Zorbax SB-C8
method of Bligh and Dyer [9]. A (0.5g) sample contained (4.6 x 250 mm, 5 pm particle size) Agilent.
1 ml water, 3.75 ml of a mixture chloroform/methanol (1:2) The mobile phase for this chromatographic procedure
were added and mixed well by vortex mixer for 10 minutes. consisted of the following: distilled water; acetonitrile and
Then 1.25 ml chloroform was added and mixed for 1 min glacial acetic acid (65:35:0.05, v/v) with a pH between
and 1.25 ml water also was added and mixed another 4.10 and 4.20. The flow rate was set at 1.0 ml/min and the
minute before centrifugation. After centrifugation the sample injection volume was 100ul. The eluent was
upper phase was discarded and the lower phase was monitored at a wavelength of 245 nm by the diode array
collected through the protein disk with a Pasteur pipette. detector. The run time for each sample was + 15 minutes
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in a room where the temperature was controlled at 24°C
and £+ 20 minutes in a room controlled at a lower room
temperature [13].

Statistical Analysis: The obtained data was statistically
analyzed by SPSS software.

RESULTS AND DISCUSSION

The data illustrated in Table (1) stated that organic
broilers showed lower amount of abdominal fat and the
percentages of thigh were higher in organic birds in
comparison to the control birds but the percentage of
breast was lower in the organic chickens .As the greater
motion reduced the abdominal fat and favored muscle
mass development in thigh. Many authors stress that
free-range production system positively affects the
quality of bird carcasses by reducing their fat content.
According to Baeza et al. [14] and Muriel and Pascual [15]
free-range rearing of both ducks and chickens reduces
their carcass fatness and that what also organic growing
makes.

Literature often states that housing conditions have
an impact on dressing percentage and carcass quality of
poultry. Boskovic et al. [16] reported that Hybro G
broilers with free-range access for 49 days of age showed
better muscling compared to those reared indoors only,
which agreed with us.

According to Skomorucha et al. [17] 42-day old Cobb
broilers reared indoors were characterized by higher
dressing and breast muscle percentage compared to birds
grown with outdoor access. These observations in the
total dressing were not confirmed by our study as the
breast and leg muscles content of carcass in chickens
kept at conventional (Indoor) system totaled 70.4%
compared to organic (Free range) birds which were higher
that totaled 73.5%.

The abdominal fat weight was negatively correlated
with all serum biochemical concentrations except LDL in
Anka breed of broiler chicken. On the other hand, in
Rugao breed of broiler chicken, it was positively
correlated with triacylglycerol, VLDL and LDL and
negatively correlated with cholesterol and HDL [18].

The data obtained in Table 2 showed lowered pH of
both breast and thigh muscle in organic birds which could
be due to the better welfare conditions that reduced the
stress pre-slaughter and thus consumption of glycogen
which supplies energy to the muscle and metabolized
postmortem in an anaerobic environment to lactic acid,
which reduces muscle pH [19].

411

Table 1: Statistical analysis results of carcass traits of organic and control

groups
Carecass traits Groups N Mean= Standard error (%)
Thigh Organic 10 36.29+1.31°

Control 10 31.56+0.89"
Breast Organic 10 37.22+1.61

Control 10 38.90+0.98
Abdominal fat Organic 10 1.18+0.19°

Control 10 1.97+0.26°

Means carrying different superscripts within the same column are
significantly different (P = 0.05)

Table 2: Statistical analysis results of chemical characteristics (pH) of the
breast and drumstick

Ttems Groups N Mean+ Standard error
Breast Organic 10 6.33+0.04°

Control 10 6.69+0.09°
Thigh Organic 10 6.82+0.05°

Control 10 7.12+£0.05*

Means carrying different superscripts within the same column are
significantly different (P = 0.05)

In normal ante mortem muscle, the pH is
approximately7.2. At the time of slaughter, oxygen and
nutrients that are supplied by the way of the circulatory
system are stopped. Glycogen, which supplies energy to
the muscle, is metabolized postmortem in an anaerobic
environment to lactic acid, which reduces muscle pH [20].

The rate and the extent of pH decline will have a large
influence on meat quality characteristics. Variation in
muscle pH is likely to influence color [21] and the ability
of meat to hold water.

In addition authors, Enfalt et al. [22], Wang et al. [23]
and Fanatico et al. [24] stated that the meat of pigs and
poultry reared on free range, which provides higher
welfare levels and lower stress conditions is characterized
by lower pH due to lower glycogen use.

Also, Castroman et al. [25] stated that the pH was
higher at 3 and 24 hours in the chicken meat of
conventional system in comparison to the chicken meat of
organic system.

The data recorded in Table 3 proof that both cooking
loss and drip loss were lower in organic birds which
influences higher meat quality and more maintenance of
meat value, which in turn related to the pH value which
was lower in organic and fat content which also was lower
in organic birds as meat containing a high percentage of
fat cooked under standardized conditions gives greater
cooking losses than lean meat.

When looking at the effect of production system on
cooking loss, meat from organically raised animals
showing lower cooking losses than the conventional meat
[26].
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Table 3: Statistical analysis results of physical characteristics of the breast
muscles
Items Groups N Mean+ Standard error
Drip loss % Organic 10 3.8440.59
Control 10 4.42+0.68
Cooking loss % Organic 10 23.67£1.35
Control 10 25.61£2.08

Means carrying different superscripts within the same column are
significantly different (P = 0.05).

Table 4: Statistical analysis results of Thiobarbituric acid of the breast

muscle, thigh muscle and liver

Organ Groups N Mean+ Standard error (nmol/g)
Breast muscle Organic 5 12.63+1.24
Control 5 10.94+0.98
Thigh muscle Organic 5 12.72+2.01
Control 5 11.35+1.82
Liver Organic 5 21.85+3.77
Control 5 21.97+£3.91

Means carrying different superscripts within the same column are
significantly different (P = 0.05).

Table 5: Statistical analysis results of lipid profile of the breast and

drumstick
Part Parameter Groups N Meant Standard error (mg/dl)
Breast  Cholesterol Organic 10 138.77+£29.37°
Control 10 109.35+£5.91°
Triacylglycerol ~Organic 10 138.84427.88°
Control 10 148.76+32.59*
Thigh  Cholesterol Organic 5 41.63+3.32°
Control 5 39.57+29.23¢
Triacylglycerol Organic 5 105.57+28.18*
Control 5 119.83+13.59°

Means carrying different superscripts within the same column are
significantly different (P = 0.05)

Santos et al. [27] Obtained higher cooking loss (CL)
values in the meat of conventional chickens relative to
those from strains kept in alternative systems. The rearing
system had an effect on drip loss and thermal loss from
breast muscles of chickens.

Likewise, that was observed by Fanatico et al. [24],
who reported higher thermal loss in chickens reared
indoors which agreed with our results.

The data obtained in the Table 4 showed that the
thiobarbituric acid reactive substance (TBA-RS) values
were higher in the organic birds than in the control and in
the drumstick than in the breast, but the meat
acceptability was not affected and in the liver the
(TBA-RS) values were lower in organic birds than
commercial.

These values represent the level of oxidation of lipids
and are measures of malondialdehyde, ketones and similar
oxidation products. Even though raw TBARS values were
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significantly different, in practical terms, the TBARS
values were all very low and no rancid flavors would be
detectable. So higher organic levels of TBARS can be due
to the lower lipid stability of the organic meat and to the
greater degree of unsaturation of intramuscular lipids [28].

It is also known that a greater degree of physical
fitness increases the muscle oxidative capacity [29].

The intensification of the oxidative processes
produced a higher amount of free radicals that favored per
oxidative processes after death. When comparing organic
and conventionally raised chickens, concluded that
sensory panelists prefer red organic breast meat that
had higher TBARS values, sometimes referred to as
warmed-over flavor [25].

The data illustrated in Table 5 stated that Cholesterol
results showed an increase in total cholesterol level in
organic broiler than commercial, which mainly due to
increasing of HDL level which is a beneficial lipoprotein
type of cholesterol and called the “Good kind.” As it
carries harmful cholesterol (LDL) away from the arteries
and helps protect you from heart attack and stroke.
It’s better to have a lot of HDL cholesterol in your blood
[30].

Which is a proof of leaner organic meat than
commercial one which also observed by Hassan ez al. [18]
who noted that the levels of serum total cholesterol and
high-density lipoprotein were significantly higher in
Rugao breed of broiler chicken compared to Anka breed
of broiler chicken (P< 0.01). And stated that this may be
due to the fact that Rugao was leaner than Anka.
Cholesterol is a fatty wax-like substance that is a
structural component of cells, veins and arteries.
Cholesterol need to help produce certain types of
hormones. All of the cholesterol needed to support these
functions is produced in liver, but additional cholesterol
gotten from diet. Animal foods, including chicken,
naturally contain some cholesterol. But we should
consume it within a certain range.

Ronnemaa et al. [31] stated that LDL cholesterol was
almost 20% higher in obese compared to lean chickens in
both genders which are often called “The bad kind.”
When we have too much LDL cholesterol in our blood, it
can join with fats and other substances to build up in the
inner walls of our arteries. The arteries can become
clogged and narrow and blood flow is reduced. If this
buildup of plaque ruptures, a blood clot may form at this
location or a piece may break off and travel in the
bloodstream. If a blood clot blocks the blood flow to our
heart, it causes a heart attack. If a blood clot blocks an
artery leading to or in the brain, a stroke results [30].
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Fig. 1: Shows the chromatogram of corticosterone standard (A), organic (B) and control groups (C)
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Fatness or obesity is related to several disturbances
in lipid and lipoprotein metabolism. For instance, high
concentrations of serum triacylglycerol-rich lipoproteins
and a low concentration of high-density lipoprotein (HDL)
cholesterol are the most characteristic findings, as
Garrison et al. [32] and Lamon-Fava et al. [33] recorded.

This positive relationship between decreasing
obesity, abdominal fat and lowering of LDL and raising of
HDL is an evidence of what also we find from decreasing
in abdominal fat and obesity in organic broiler and on the
contrary with commercial, so we can state the elevation of
cholesterol in organic is not bad sign and do not have a
danger on human health. But, with triacylglycerol the
results were antithesis as triacylglycerol were higher in
commercial than organic broiler and that mainly due to
higher levels of saturated fat found in commercial feed
and on the contrary of organic feed with lower saturated
fat and higher unsaturated fat.

This strongly considered as a good and healthy sign
of organic broiler meat as, most often high triacylglycerol
are associated with an increase in LDL cholesterol and a
decrease in HDL cholesterol. Comparative studies in lean
and fat lines of chickens show that, in avian species,
triacylglycerol accumulation in adipocytes depends
mainly on the availability of plasma substrate VLDL rather
than the activity of LPL [34].

Wahl et al. [35] indicated that, in many instances, the
positive relationships between LDL cholesterol (LDL-C)
and other lipoprotein lipids became inversed in the
presence of triacylglycerol elevation. Among human
hyperlipidemic subjects, an elevation in cholesterol level
alone rarely altered relationships, but an elevation in
triacylglycerol level, either alone or in conjunction with an
elevation in cholesterol concentration, was associated
with substantial changes in relationships involving the
low-density lipoprotein (LDL) fraction [34]. Indicated that
the growth of adipose tissue in birds depends directly on
the VLDL-TG level also.

The presented chromatogram in Figure 1 showed that
commercial samples showed a curve at the point of the
standard (5min) which means presence of corticosterone
in their feathers that means presence of corticosterone for
long time in their blood which as a result was deposited in
their feather and on the contrary occurs in organic which
have no curve so no corticosterone in feather and blood
during the cycle.

One advantage of using feathers is that they are
unaffected by the momentary stress of capture. They
reflect steroid levels at the time of growth, thus providing
a long-term integrated measure over a specific time period
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(Days to weeks) [36]. So, for detection of corticosterone,
no special preservation method is needed as they are
stable at room temperature for long period.

Pre-slaughter stress may cause undesirable changes
in meat quality via altered pre- or post-slaughter muscle
metabolism, or both. For example, transportation reduced
the ultimate pH of breast muscle [37]. Acute heat stress
caused a reduction in initial breast muscle pH in broiler
chickens [38] and resulted in accelerated rigor mortis
development, reduced water-holding capacity and
increased paleness of breast meat [39,40].

The circulating level of corticosterone (CORT) may be
elevated by pre-slaughter stress [41-44] which has been
shown to be at least partially responsible for altered
postmortem muscle metabolism and meat quality[45,46].
Corticosterone results in reduced breast and thigh meat
yields as a result of suppressed capacity for protein
synthesis and simultaneously augments protein
catabolism in skeletal muscles [47, 48].

Gao et al. [49] recorded that pre-slaughter CORT
treatment could enhance the proteolysis of skeletal
muscles and gluconeogenesis. An acute up-regulation of
circulating CORT before slaughter could decrease muscle
ultimate pH by increasing the ante-mortem muscle
glycogen store and its depletion rate postmortem, which,
in turn, could induce a decreased water-holding capacity.

CONCLUSION

From the above maintained result we can conclude
that organic broiler production seems to be a possible
alternative to the conventional method. This is due to the
more natural rearing conditions, which increase motor
activity, favor the development of the muscle mass and
reduce fatness, pH, cooking loss, drip loss, triacylglycerol
and stress. The negative aspect is the higher levels of
TBARS and cholesterol but this increase did not affect
consumer acceptability or heath.
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