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Abstract: This experimental was conducted to determine the effect of the Residual Oil (RO) on cholesterol and
Malondialdehyede (MDA) as an indicator of lipid oxidation in muscles (breast and thigh) of male broiler
chickens. A total of 108 Rogs-308 strains were randomly divided into 3 experimental treatments with 3 replicates
(12 chicks per pen) and arranged in a Completely Randomized Design (CRD). Experimental diets consisted of:
Basal diet with 0% RO; basal diet with 2.5% RO and basal diet with 5% RO. These diets were isonitrogenous
and 1soenergetic. The feeding continued up to the age of 42 days. Two male birds selected with each pen and
slaughtered. Data was analyzed with one way ANOVA and means compared with Duncan test. The results
indicated that levels of 5 and 2.5% RO (T, and T,, respectively) caused significant increases in breast and thugh
muscles MDA and cholesterol contents as compared with control group (p<<0.05). These results suggest that
usage RO in the broilers diet may raise the susceptibility of tissues to free radical oxidative damage.
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INTRODUCTION

Poultry meat 1s susceptible to oxidative deterioration.
Oxidative processes are one of the primary mechanisms of
quality deterioration in meat and meat products as they
cause loss of flavor, colour and nutritive value and
consequently limit their shelf-life (Kanner, 1994).

The oxidative stability of meat and meat products
depends upon the balance of anti- and peroxidants and
the oxidation substrates including Polyunsaturated Fatty
Acids (PUFA), cholesterol, proteins and pigments. The
changes n meat quality due to lipid oxidation are
manifested by adverse changes in production toxic
compounds like Malonaldehyde (MDA) and cholesterol
oxides (Erikkson, 1982; Gray et al., 1999, Onibi and Osho,
2007). MDA as lipid peroxidation index is one of the major
causes of quality deterioration in meat and products made
from the meat of those birds and high cholesterol content
in broiler meat cause to inerease risk of cardio vascular
diseases in human. Of the components able to add energy
value to diets, fats are of sigmificant mnportance, they
have a high caloric value, CA 0.9 kcal g™ and when,
applied in feed mixtures, even mn small doses, they make it
possible to obtain feed with a desirable energy level
(Lopez-Bote et al,, 1997).

One of them, residual oil of food manufactories. The
effect of RO of food manufactories have been examined
on diet quality and performance of broilers in the previous
studies, today, direct or indirect effects of RO on animal
and human health are being determined. The safety of

admimstering RO to diets and thewr impact on live
organisms have become controversial and are the subject
of research by numerous researchers. One of the reasons
of this controversy is the anxiety that the lipid oxidation
may decrease the nutritive value of a diet, increase
depression and diarthoea incidence, cause histological
changes to tissues and in some cases, even the death
of birds (Tzaki et al, 1984). Tt may also result in the
production of different compounds, including: peroxides,
hydro peroxides aldehydes, ketones and others, majority
of, which may have toxic potential (Cabel et al., 1988).

MATERIALS AND METHODS

Animals and diets: Experiment was conducted of
the 108 one-day old male broilers of a commercial
strain (Ross-308) were placed in9 pens of 2x2 m with
12 birds per each pen. Feed and water were provided
ad libitum. The experimental design consisted in a
completely randomized design with 3 treatments (T, (0%
RO), T,(2.5% R0O) and T, (5% RO)) with 3 replication. The
treatment diets of were isonitrogenous and isoenergetic.
Diets were formulated by adding 0, 2.5 and 3% RO be
based diet that met requirement recommended by the
National Research Council (1994). The control diet, which
was not enriched with RO and was administered
throughout the 10 days of experimental period (adaptation
period). The levels of Residual oil of food manufactories
were replaced with corn in diets during 2 different periods
(starter and grower). Ingredient composition and nutrient
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analysis for each treatment is shown in Table 1-3. The
chickens were weighted at the start of the experiment and
during the experiment, weight gain and total feed
comsumption per pen were recorded and feed
conversation ratio was calculated at experimental periods.
Mortality was also, recorded for each treatment. The first,
before starting experiment, fatty acids composition and
lipid peroxidation value of RO determined (AOAC, 1999).
Fatty acid composition in residual oil is shown in
Table 4. On day 42, 6 chucks from each treatment group
were slaughtered. Thigh and breast muscles without
skin were dissected and collected The samples were

Table 1: Percentage comp osition diet in adaptation period

Ingredients %
Cron 53.00
Soybean 29.50
Fish meal 4.00
Residual oil 0.50
Starch 7.00
Wheat bran 1.50
DL-methionine 0.00
Lysine 0.00
DCP 1.25
Oyster 1.30
Vitamin' 0.25
Mineral? 0.25
Salt 0.25
Coccidiostat 0.05
Sand 1.15
Calculated nutrient content

ME (keal kg™) 2017.60
Crude protein (%6) 20.70
Calcium (%) 1.04
Available P (®9) 046
ME/CP 140.94
Ca/P 226

Table 2: Percentage composition diet in starter period
Experimental diets

Ingredients T T T
Cron 54.00 49.700 50.00
Soybean 29.16 29.900 30.00
Fish meal 4.00 3.000 3.00
Residual oil 0.50 2.500 5.00
Starch T7.70 4.950 3.85
Wheat bran 1.50 5.400 4.75
DL-methionine 0.00 0.000 0.00
Lysine 0.00 0.000 0.00
DCP 1.25 1.350 1.30
Oyster 1.30 1.350 1.30
Vitamin' 0.25 0.250 0.25
Mineral? 0.25 0.250 0.25
Salt 0.25 0.250 0.25
Coccidiostat 0.05 0.050 0.05
Sand 0.22 1.050 0.00
Calculated nutrient content

ME (kcal kg™") 2933.60 2933.600 2930.35
Crude protein (%6) 20.63 20.630 20.60
Calcium (%) 1.03 1.038 1.04
Available P (®9) 046 0.460 046
ME/CP 142.20 142.200 142.20
Ca/P 2.20 2.200 2.20

"Vitamin content of diets provided per km of diet: vitamin A, D, E and K;
2Composition of mineral premix provided as follows km of premix: Mn,
120.000 mg: Zn, 80.000 mg: Fe, 90.000 mg: Cu, 15.000mg: I, 1,600 mg:
$e,500 mg: Co, 600 mg; °T,: basal diet, T,: basal diet + 2.5% RO;
T: basal diet+5%RO

vacuum packed and frozen at -20°C until analysis (for
2 months). Also, the muscles were thawed at a
temperature of 4+1°C for 6 h prior to consecutive
experimental stages. MDA was assessed as thiobarbituric
acid reactive substance concentrations in samples
(Mihara and Uchiyama, 1978) and meat cholesterol was
asssed in autoanalyser system (Maraschiello et al., 1998).

Statistical analysis: Data were analyzed in a complete
randomized design using the GLM procedure of SAS
version 6.08 (SAS Inst., Cary, NO).

Y, =utote

Where:

Y, = All dependent variable

p = Overall mean

o, = The fixed effect of o1l levels 1=1, 2, 3)
g; = Therandom effect of residual

Duncan multiple range tests used to compare means.

Table 3: Percentage composition diet in grower period
Experimental diets

Ingredients T, T, T.
Cron 57.00 53.97 54.00
Saybean 27.00 27.00 27.00
Fish meal 1.50 1.50 1.50
Residual oil 0.00 2.50 5.00
Starch 8.48 5.28 0.33
Wheat bran 1.78 3.50 343
DL-methionine 0.10 0.10 0.10
Lysine 0.00 0.00 0.00
DCP 1.39 1.35 1.30
Cryster 1.55 1.50 1.40
Vitamin' 0.25 0.25 0.25
Mineral® 0.25 0.25 0.25
Ralt 0.25 0.25 0.25
Coccidiostat 0.05 0.05 0.05
Sand 0.40 2.50 5.14
Calculated nutrient content

ME (kcal kg™) 2950.40 2950.40 20952.40
Crude protein (%) 18.44 18.44 18.45
Calcium (%) 1.01 1.02 1.01
Awvailable P (%) 0.41 0.41 0.41
ME/CP 160.00 160.00 160.00
CaP 2.40 240 2.40

“Witamin content of diets provided per kilogram of diet: vitamin A, D,
E and K. *Composition of mineral premix provided as follows kilogram of
premix: Mn, 120.000 mg: Zn, 80.000 mg: Fe, 90.000 mg: Cu, 15.000 mg:
I, 1,600 mg: 8e,500 mg: Co, 600 mg 3 T, = basal diet, T, = basal diet +
2.5% RO. T; = basal diet + 5% RO

Table 4: Fatty acid composition in residual oil

Ingredients %

Cusi0 20.80
Cpei0 11.13
Cpailt 34.50
Cpil 22.00
Cpai2t 170
Cpe2 9.20
Cpai3 0.30
Ci2 0.20
PVY(mEq O, kg™ 36.00

'Peroxid value
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Table 5: Effects of different levels residual oil on some meat metabolites in male broiler (Mean+8D)

Breast. Thigh
Treatments T, T, T, T, T
MDA (mg kg™ 1.1+0.100 1.9+0.07° 2.14£0.10° 1.9+0.03° 2.940.06° 3.2+0.09
Cholesterol (mg/100 g) 50.3+4.0° 66.7+5.15" 71.8+6.26" 98.2+7.01= 118+4.10¢ 12243.05°

'Lipid peroxides are reported as milligrams of malonaldehyde per km of sample; ¥ alues corresponding to a certain factor with different letters differ
significantly (p<0.05); T; = basal diet, T, = basal diet + 2.5% RO;T; = basal diet + 5% RO

RESULTS AND DISCUSSION

Result for meat (breast and Thigh muscles) chemical
analyses show that in Table 5. Result show that with
usage 5 and 2.5% RO (T, and T, respectively) in
experimental diet caused significant increases in breast
and thigh muscles MDA and cholesterol contents as
compared with control group (p<0.05). Breast muscle
showed lower MDA content than thigh, possibly because
of its lower fat content (Igene et al, 1979). Also, high
cholesterol content m broilers breast and thigh muscles
that fed with RO, possibly because of high levels of trans
fatty acids in RO. Several reports clearly demonstrate that
modest intake of trans fatty acids can deleteriously affect
lipoproteins by increasing LDL and decreasing HDL
(Abbey and Nestel, 1994). Experimental oil feeding
mcrease MDA significantly and thus, challenges the
antioxidant defense system and may raise the
susceptibility of tissues to free radical oxidative damage.
This result is in agreement to that reported by Lin et al.
(1989, b), who found relatively high vanation in the
susceptibility to lipid oxidation of broiler meat when
oxidized oils were used as a dietary fat source in
comparison to the marked effect of other oils. Therefore,
in industrial practice, generally one does not use fats in
animal feed manufacturing with peroxide values above
10-20 meq O* kg ™' oil (De Rouchey ef al., 2004).

Studies have shown an mcreased oxidative status of
animals or their meat after feeding lughly oxidized fats
(Engberg et al., 1996 Jensen et al., 1997). Jensen et al.
(1997) also reported that Tocopherols levels were
significantly lower in muscles from birds fed the oxidized
o1l diet, explaining the decreased lipid stability of meat
from birds and Thigh meat was more susceptible to lipid
oxidation during storage than breast meat, regardless of
dietary treatment. Onibi and Osho (2007) reported that
MDA concentration of tissues were ligher with increase
in length of display and/or storage. Dineen et al. (2001)
also reported that during display or storage of muscle
food, ferritin lost iron and this was found to initiate
membrane lipid peroxidation. The fatty acid composition
of muscle tissue plays a major role in lipid stability and
product quality. Lipid oxidation 18 a major problem in
poultry meat due to the high content of Polyunsaturated
Fatty Acids (PUFA) thus, methods that are effective, Safe
and low cost for controlling poultry product stability are

extremely important to the muscle food mndustry. To
increase the storage stability of the processed meat,
antioxidant compounds, such as butylated hydroxy
toulene, butylated hydmxy anisole and tocopherols, are
being used. Recently, the use of natural dietary
antioxidants has been advocated (Kang et al., 2001) for
stabilizing feed and poultry products.

CONCLUSION

Now-a-days, RO usage prevalent for increasing
dietary energy in broiler diets, but it is concluded that
5 and 2.5% mnclusion levels of RO in broiler diets caused
significant increases in breast and thigh muscles MDA
and cholesterol contents and may raise the susceptibility
of tissues to free radical oxidative damage.
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