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ABSTRACT

This experiment was designed to determine the meat quality and lipid profile of broiler chickens fed
diets containing turmeric (Curcuma longa) powder (Tur) and cayenne pepper (Capsicum frutescens)
powder (Cay) as antioxidants. Two hundred and forty three (two-week old) Abor Acre broiler chicks
were randomly allotted to nine treatment groups of 27 birds each, consisting of three replicates of nine
birds each in a completely randomised design. Three levels of Tur (0, 2 and 4 g/kg) and three levels of
Cay (0, 1 and 2 g/kg) were used to provide nine dietary treatments. Meat quality indices such as cook
and refrigerated losses, water absorptive power, etc were measured and determined at the 8hweek.
Broiler Chickens fed the basal diet had highest meat dry matter, protein content and least (p<0.05)
meat pH, cook and refrigeration loss values. Meat triglyceride and meat malondialdehyde value was
best (p<0.05) in treatments fed dietary 2 g/kg Cay, while chickens fed 2 g/kg Cay, 2 g/kg Tur + 1 g/kg
Cay and 2 g/kg Tur + 2 g/kg Cay had better meat lipoprotein values. For meat sensory characteristic,
meat flavour of broiler chickens fed diets containing 2 and 4 g/kg dietary Tur, were moderately liked
while overall flavour was best (p<0.05) in groups fed the basal diet with no dietary additive. It was
evident in the study that the dietary inclusions of the test ingredients limited lipid oxidation, thus im-
proved storage duration and meat flavor.

Keywords: Turmeric, cayenne pepper, cook and refrigeration loss, pH, sensory, TBARS,

INTRODUCTION
Socio-economic factors, changed lifestyle
and health consciousness have led to in-
creased demand for safe and healthy meat
and its products. Micha et al. (2010) research
on the image of meat and meat products

reveal relative negativity can be aggravated
by fat content, saturated fatty acid, cholester-
ol and sodium, which is a possible mediator
of most prevalent diseases of western socie-
ties like cardiovascular diseases and diabetes
mellitus. Meat quality parameters are univer-
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sally accepted criteria for consumer percep-
tion, acceptance and subsequent storage
capacity.

Among animal-source foods, poultry meat
has been traditionally documented to be
highly sensitive to oxidative processes
caused by the presence of high unsaturated
fatty acids in the muscles (Min et al., 2008).
Lipid oxidation is a major cause of meat
quality deterioration, as oxidative stress
(OS), termed a metabolic disturbance can
negatively influence organ systems that can
affect livestock health and quality of final
products produced, such as meat and milk
(Castillo et al., 2006). The pro-oxidative en-
vironment created in postmortem muscles
upon animal slaughter leads to the occur-
rence of oxidative reactions during ageing,
handling, processing, and storage of muscle
foods. The alterations of oxidative rancidity
that occur in meat and meat products can
vary greatly, ranging from rancid odour
changes, colour losses and structural dam-
age on proteins to a subtle loss of fresh-
ness” that can put off consumers. High
amount of unsaturated fatty acids deposited
in broiler chicken meat leads to subsequent
rancidity and off-flavour taste.

There is growing interest in the production
of functional foods where nutrient compo-
sition is adjusted to provide a benefit to the
consumer. It is imperative to protect meat
as good as possible from oxidation through
meat formulation process and subsequent
storage. Natural antioxidants have been
used to control and improve meat stability
and quality.Herbs and spices as antioxidants
have been incorporated into livestock diet
or used as herbal remedies targeted at im-
proving meat quality, palatability and stor-
age potential. (Gurikar et al., 2014; Reddy et
al., 2015 and Reddy et al., 2015). Phenolic

compounds are secondary plant metabolites
which act as an antioxidant (Ross and
Kasum, 2007).

Capsaisin, the principal antioxidant present
in cayenne pepper (Capsicum frutescens) has
been demonstrated to suppress fat accumu-
lation and oxidation (Snitker et al., 2009), in-
hibits the inflammatory process (Kang et al.,
2010) suppress total cholesterol and low
density lipoprotein and triglycerides in rats
(Medvedeva et al., 2003 and Ahuja et al.,
2006). Turmeric powder (Curcuma longa) on
the other hand is a polyphenolic medicinal
plant that belongs to the ginger
(Zingiberaceae) family which is also a major
source antioxidants (curcuminoids). Turmer-
ic according to Pal etal. (2001) is a potent
antioxidant and anti-inflammatory agent.
Curcumin reduces the activity of reactive
oxygen species and elevates the antioxidant
enzymes (Wuthi-Udomler et al., 2000).
Hence, this study is designed to experiment
the anti-oxidative effect of turmeric (Curcuma
longa) powder and cayenne pepper (Capsicum
frutescens) powder on meat quality of broiler
chickens.

MATERIALS AND METHODS

Experimental Site

The experiment was carried out at the Poul-
try Unit of Directorate of University Farms
(DUFARMS), Federal University of Agricul-
ture Abeokuta, Ogun State, Nigeria. The site
is located in the rain forest vegetation zone
of South-Western Nigeria on latitude 70 13’
49.46” N, longitude 3¢ 26 11.98E and alti-
tude 76m above the sea level.(Google Earth,
2013). Meat quality assessment was carried
out at the Animal Product Laboratory in the
Department of Animal Production and
Health, Federal University of Agriculture,
Abeokuta.
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Research Policy

This study was conducted under the super-
vision and approval of the Animal Ethics
Committee guidelines of the Federal Uni-
versity of Agriculture, Abeokuta
(FUNAAB, 2015) Experimental Materials
(Test Ingredients). Dried rhizomes of tur-
meric and cayenne pepper were bought
from a local market and milled with the at-
trition mill separately into powdery form
and were added into the basal diets at ap-
propriate levels of inclusion.

Experimental Management and Layout

A total of 243 day old broiler (Arbor acres)
chicks were obtained from a reputable
hatchery in Ibadan. The birds were brooded

together for the first two weeks in a deep
litter pen. Vaccinations and medication re-
quired were administered following a recom-
mended schedule of an established farm dur-
ing the experiment.

At the end of 2 weeks of collective brooding,
the birds were randomly assigned into nine
treatment groups, each consisting of 27
birds. Each treatment was further replicated
thrice, containing 9 birds per replicate. Ex-
periment consisted of starter (3-4 weeks) and
finisher (5 to 8 weeks) phases, and experi-
mental diets were assigned to each of the 9
treatment groups while feeding ad libitum.
Clean water was adequately provided daily.
The basal diets given are shown in Table 1.

Table 1. Basal Composition of the Experimental Diets at Starter and Finisher

Phases for Broiler Chickens

INGREDIENTS STARTER PHASE (%) FINISHER PHASE (%)
Maize 52.00 58.40
Wheat bran 4.30 10.60
Soyabean Meal 18.50 10.00
Groundnut Cake 17.00 14.00
Fishmeal 2.20 1.00
Bonemeal 3.00 3.00
Limestone 2.00 2.00
Salt 0.25 0.25
*Mineral and Vitamin Premix 0.25 0.25
Methionine 0.25 0.25
Lysine 0.25 0.25
Total 100.00 100.00
Determined Analysis

Crude Protein (%) 23.09 19.11
M. E (MJ/kg) 12.10 12.03
Crude Fibre 3.47 3.50
Ether extract 4,17 3.93
Calcium 1.40 1.38
Phosphorus 0.71 0.69

*Premix composition per kg diet: Vit A: 400,000.00 IU, Vit D3: 800,000.00 IU, Vit E: 9,200.00mg, Vit k:
800.00mg, Vit B1: 1000.00mg, Vit B6: 500.00mg, Vit B12: 25.00mg, Niacin: 6000.00mg, Pantothenic acid:
2000.00mg, Folic acid: 200.00mg, Biotin: 8mg, Mn: 300,000.00g, Zn: 20,000.00g, Cobalt: 80.00mg, I: 40.00mg,

Choline: 80,000.00g, Antioxidants: 800.00mg
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All diets were formulated using nutrient requirement established by the NRC (1994).

Treatment (T) 1- Basal diet (No dietary Supplementation); T2 - Basal diet + 200 g Turmeric
Powder (B+200t); T3 - Basal diet + 400 g Turmeric Powder (B+400t) ; T4- Basal diet + 100
g Cayenne Pepper Powder (B+100c) ;T5 - Basal diet + 200 g Cayenne Pepper Powder

(B+200c)

T6 - Basal diet + 200 g Turmeric Powder + 100 g Cayenne pepper powder (B+200t+100c)
T7 — Basal diet + 400 g Turmeric Powder + 100 g Cayenne pepper Powder (B +400t+100c)
T8 — Basal diet + 200 g Turmeric Powder + 200 g Cayenne pepper Powder (B+200t+200c)
T9 — Basal diet + 400 g Turmeric Powder + 200 g Cayenne pepper (B+400t +200c)

Proximate Composition of Test Ingredi-
ent and Meat

Proximate composition (moisture, crude
protein (CP), ether extract (EE), carbohy-
drate and ash content) of turmeric rhizome
powder, cayenne pepper, test diets and meat
samples were determined by AOAC meth-
ods (AOAC, 2005).

Meat Quality Determination
Determination of Cooking Loss of Broil-
er Meat

Fifty (50) grams of the thigh muscle of meat
samples from each replicate was weighed,
wrapped in separate air-tight polythene bag
and cooked in a water bath at 70°C for 30
minutes (Sanwo et al., 2012), and the losses
were determined as follows:

Cooking loss (g) = Weight before cooking —
Weight after cooking

Cooking loss (%) = (Weight before cooking
— Weight after cooking x 100)/Weight be-
fore cooking.

Determination of Refrigeration Loss of
Broiler Meat

Approximately 50 g of thigh muscle from
each replicate was weighed and labeled be-
fore refrigeration and re-weighed after 24
hours of refrigeration to determine the re-
frigerated loss as follows:

Refrigeration loss (g) = weight before re-

frigeration — weight after refrigeration
Refrigeration loss (%) = (weight before re-
frigeration — weight after refrigeration x
100)/Weight before refrigeration

Determination of Meat Water Absorptive
Power

Three grams (3 g) each of carcass sample
from the thigh muscle of each replicate was
weighed and placed in clean test-tubes; 10
mls of distilled water was poured in the test
tube and left for an hour. After one hour,
each sample was removed and reweighed.
The increase in the weight of the sample in-
dicated the volume of water absorbed.

Muscle pH

Approximately 10 g of each carcass sample
from thigh muscle was weighed and placed
in a clean sauce pan for pH reading. The pH
value was recorded by placing the same elec-
trode of the hand held pH meter (model pH
— 108A) deeply into the meat after rinsing
electrode in distilled water (Kim et al., 2009).

Determination of Meat lipid profile

Three replicate samples of the thigh muscles
(5g) from each treatment were taken as sam-
ples for the cholesterol analysis and carried
out according to the method described by
(Folch et al., 1957).
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MDA Determination using 2-
Thiobarbituric Acid Reactive Substance
(TBARS)

Each meat sample (5 g) from the thigh
muscles of each replicate was homogenized
in 15 ml of distilled water. Sample homoge-
nate (5 ml) was transferred to a test tube
and lipid oxidation was determined as the 2-
thiobarbituric  acid-reactive  substance
(TBARS) value by methods of Ahn et al.
(1999). Lipid oxidation was reported as mil-
ligrams of malondialdehyde per kilogram of
meat (Jang et al., 2007).

Sensory Evaluation

Each meat sample (10 g) from the thigh
muscle of each replicate was used. Seven
experienced trained panelists awarded
scores using a 9-point Hedonic scale of (1 =
Dislike extremely, 2 = Dislike very much, 3
= Dislike moderately, 4 = Dislike slightly, 5
= Intermediate, 6 = Like slightly, 7 = Like
moderately, 8 = Like very much, 9 = Like
extremely (Sanwo et al., 2013).

Statistical Design and Model

Data obtained were subjected to one way
analysis of variance and analyzed using the
general linear model procedure of SPSS
(2011) version 20. Treatment means with
significant difference at p<0.05 were com-
pared using Duncan Multiple Range Test
(DMRT) of the statistical package.

RESULTS

Proximate Composition of Test Ingredi-
ents

Table 2 showed results of proximate compo-
sition of the test ingredients. Turmeric con-
tains 7.44% protein, 2.87% ether extract,
7.76% ash, 59.85% nitrogen free extract and
15.6% moisture. It also contain 453.26 mg/
kg calcium and 1241.92 mg/kg phosphorus,
while cayenne pepper contains crude protein
(13.99%), fat (14.30%), ash (5.89%), carbo-
hydrates (31.15%), moisture (11.6%), calci-
um (747.37 mg/kg) and 1918.93 mg/kg of
phosphorus.

Table 2: Proximate Composition of Turmeric Powder and Cayenne Pepper powder

(100% DM basis)

Proximate Analysis Turmeric (Curcuma longa) Cayenne pepper
Rhizome Powder (Capsicum frutescens)

Crude Protein (%) 7.44 13.99

Ether extract (%) 2.87 14.30

Crude fibre (%) 6.48 23.07

Crude Ash (%) 7.76 5.89

Nitrogen Free Extract (%) 59.85 31.15

Moisture (%) 15.60 11.60

Calcium (mg/kg) 453.26 747.37

Phosphorus (mg/kg) 1241.92 1918.93

DM: Dry Matter
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Effect of Dietary Turmeric Powder and
Cayenne Pepper Powder on Broiler
Chickens Meat Composition

Proximate analysis of broiler chicken thigh
meat fed dietary inclusions is presented in
Table 3. Significant (p<0.05) differences
were seen in moisture, ash and crude pro-
tein values of the meat. Thigh sample of
chickens fed 2 g/kg dietary cayenne pepper
had the highest moisture value of 78.04%,
as opposed to the basal group with the least
value of 74.15%. Highest (p<0.05) percent-
age of ash was found in meat of birds fed
diets of 2 g/kg tur + 1 g/kg cay (0.81%)
and 1 g/kg cay (0.79%), while the least val-
ue was seen in meat sample of chickens fed
2 g/kg cayenne addition (0.66). The basal
group had highest (p<0.05) crude protein
content with a protein value of 21.96%,
compared to the 19.11% of birds fed 2 g/kg
dietary cayenne pepper.

Effect of Dietary Treatments on Cook
Loss, Refrigeration Loss, Water Absorp-
tive Power and pH of Broiler Chicken
Thigh Meat

Results obtained from determination of
cook loss, refrigeration loss, water absorp-
tive power (WAP) and pH of broiler chick-
en meat fed dietary treatments are present-
ed in Table 4. Significant differences
(p<0.05) were observed across treatments

for final weight loss and percentages among
treatment groups. Final weight of cooked
broiler meat samples was highest in birds fed
the basal diet (40.82 g), which led to the low-
est (p<0.05) cook loss value of 9.19 g as op-
posed to the highest (p<0.05) cook loss val-
ues of 13.21 and 13.10 g respectively. High
cook loss (13.21 and 13.10 g) in percentage
translates to 26.41 and 26.21 % in meat sam-
ple of groups fed 2 g/kg cayenne pepper and
4 g/kg tur + 2 g/kg cay dietary treatments.
Similar to the cook loss trend above, refrig-
eration loss determined for thigh meat sam-
ples was lowest in samples of birds fed the
basal diet and 2 g/kg dietary cayenne power,
with loss values of 0.33 g and 0.74 g respec-
tively, while highest (p<0.05) refrigeration
loss values was seen in sample of chickens
fed dietary 2 g/kg tur + 1 g/kg cay powder
(1.52 g, 3.04%).

Significant (p<0.05) difference was recorded
for meat pH of chickens fed dietary treat-
ments. Highest (p<0.05) meat pH values
(6.75 and 6.85) were recorded for birds fed 2
g/kg tur + 2 g/kg cay and 4 g/kg tur + 2 g/
kg cay diets respectively, which were similar
statistically to values recorded for groups fed
2 g/kg turmeric, 4 g/kg turmeric and 2 g/kg
cayenne pepper (6.45 — 6.55). Other groups
had significantly (p<0.05) lower pH values
which ranged from 6.25 - 6.3.
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Meat Lipid Profile of Broiler Chickens
fed Dietary Treatments

Results obtained from feeding dietary addi-
tives on lipid profile and malondialdehyde
content of broiler chickens meat is present-
ed in Table 5. All lipid parameters deter-
mined were significantly (p<0.05) influ-
enced by dietary inclusions. Total cholester-
ol value ranged from 81.50-97.00 mg/dl
across treatment groups. Meat cholesterol
in chickens fed dietary 4 g/kg tur (96.50
mg/dl) and 4 g/kg tur + 1 g/kg cay (97.00
mg/dl) was significantly (p<0.05) higher
than the 87.00 mg/dl and 81.50 mg/dl cho-
lesterol content recorded for groups fed
dietary 2 g/kg tur + 2 g/kg cay and the ba-
sal diet respectively. Triglyceride content of
breast meat lipid ranged from 76.50-92.00
mg/dl. Treatment groups fed cayenne pep-
per at 2 g/kg addition had least (p>0.05)
triglyceride value of 76.00 mg/dl, compared
to the highest values of 92.00 and 90.00
mg/dl noted in chickens fed 2 and 4 g/kg
dietary turmeric respectively. High density
lipoprotein was high (p<0.05) in birds fed
the basal diet and additives of 2 g/kg tur-
meric, 2 g/kg cayenne pepper, 2 g/kg tur +
1 g/kg cay and 2 g/kg + 2 g/kg with values
ranging from 4450 — 54.50 mg/dl, while
the least value of 40 mg/dl was seen in
treatment groups fed 2 g/kg dietary turmer-
ic. Birds fed 4 g/kg turmeric had the high-
est (p<0.05) low density lipoprotein value

of 24.50mg/dl, while least values were rec-
orded for groups fed 2 g/kg tur + 2 g/kg cay
(19.75 mg/dl) and 4 g/kg tur + 1 g/kg cay
(20.10 mg/dl) diets.

Effect of Dietary inclusion of Turmeric
Powder and Cayenne Pepper Powder on
Sensory Parameters of Broiler Chicken
Meat

The result of sensory evaluation of broiler
chickens fed dietary treatments is presented
in Table 6. Significant (p<0.05) differences
were observed among sensory parameters of
broiler chickens fed dietary treatment. Juici-
ness, meat flavour, saltiness and overall fla-
vour of meat were significantly (p<0.05) in-
fluenced by diets fed. Juiciness score of meat
sample of birds fed the basal diet (6.65), tur-
meric as single inclusion at 2 and 4 g/kg
(6.72, 6.43) and cayenne at 1 g/kg (6.14) had
higher values than the 4.43 score of treat-
ment groups fed dietary 2 g/kg tur + 1 g/kg
cay. Turmeric powder dietary addition at 2
and 4 g/kg had higher meat flavour score of
6.57 and 6.64 than samples of birds fed 2 g/
kg tur + 2 g/kg cay, which had least
(p>0.05) score of 5.50. Saltiness score (3.93;
4.00) were low (p>0.05) in meat sample of
treatments groups fed dietary 2 g/kg cay,
and 2 and 4 g/kg turmeric powder. Overall
flavour score was highest (p<0.05) in groups
fed the basal diet (6.14) and diet containing 1
g/kg cayenne pepper (6.21).
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DISCUSSION

Moisture content of turmeric in this study
(15.60%) show slight variation from the
13.10% value reported by Chattopadhyay et
al. (2004). Duration of drying the rhizomes
and prevalent humidity during processing
may have influence on moisture value.
Crude protein content of turmeric rhizome
was slightly lower than the 7.83% reported
by USDA (2009), but higher than the 6.3%
reported by Chattopadhyay et al. (2004). Soil
condition may have had influence on pro-
tein content of plants with particular refer-
ence to soil nitrogen content. The duration
and season of drying rhizomes may have led
to variation in protein value. Ether extract
value from this experiment (2.87) was less
than the 5.1% of Chattopadhyay et al.
(2004) and 9.88% of USDA (2009), while
fibre value of 21% is higher than 6.48% ob-
served in this study. Crude protein content
in cayenne pepper (13.99%) was higher than
the 12.01% of USDA (2009). According to
Idowuagida (2010), the response of plants
to climate depends on the physiological
makeup of the variety cultivated. The varie-
ty used in this experiment (Bawa) is locally
available under tropical condition. Addi-
tionally, ether extract and crude fibre values
(14.3, 23.07 %) were lower than values
(17.27%, 27.2%) provided by USDA (2009).
Cultivar type, sunlight and rainfall pattern
may be responsible for such variations.

Meat moisture, ash and crude protein were
significant in value. Since water is a compo-
nent of protein (but not fat), a leaner cut
will contain slightly more water on a per
weight basis (USDA, 2011). The long hy-
drocarbon chain at capsaicin’s tail as report-
ed by Baboota et al. (2014) allows it to bind
very strongly with its lipoprotein receptor
which allows the molecule to slip through
lipid-rich cell membranes, making the burn

of triglycerides and fatty acids pervasive and
persistent in tissues, thereby rendering more
space for water in meat. The basal group
however had the highest meat dry matter
and crude protein. Dietary composition of
feed significantly influence loss values in
broiler meat samples. Chickens fed no die-
tary additive had the least loss. All meat sam-
ples of birds fed dietary inclusions recorded
elevated loss values over the basal group.
This possibly accounts for better protein and
dry matter content in meat sample of chick-
ens fed the basal diet. The percentage of nat-
urally occurring water in meat varies with the
type of muscle, the kind of meat, the season
of the year, and the pH of the meat (USDA,
2011).

Meat with high shrinkage and loss as a result
of more movement of moisture from muscle
cells will eventually give low meat weight and
quality due to water soluble sarcoplasmic
proteins, vitamins and enzymes released. The
amount of water bound in muscle cells ac-
count for the value of meat to consumers.
Chickens fed the basal diet had the least
cook loss. According to Bowker and Zhang
(2013), there is a relationship between the
amount of exudate and protein concentra-
tion, with protein solubility a measure of de-
naturation. Additionally, low cook loss in
treatment groups fed the basal diet may also
be attributed to the common white adipose
tissue storage of fat in interstitial spaces of
chicken tissue. Baboota et al. (2014) reported
that capsaicin modulates hypothalamic sa-
tiety associated genes, by inducing the
browning genotype, which leads to for-
mation of the brown adipose tissue in the
skin. This likely resulted in more pore spaces
within muscles of treatment groups fed 2 g/
kg cay and 4 g/kg + 2 g/kg diets.

Additionally, low pH value of chickens fed
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the basal diet possibly had a direct bearing
on cook loss. Tissue and cellular integrity is
best when moisture loss is low facilitated by
closer and tighter muscle bands. Findings
have demonstrated that internal hemor-
rhage and sloughing off of stomach cells
eventually resulted in death of experimental
male mices fed red chilli, or Capsicum annu-
um (sweet pepper) as dietary additives up to
10% for eight weeks. Also, tissues with in-
creased permeability maintain high levels of
calcium, and the capsaicin receptor, known
as transient receptor potential channel
vanilloid subtype 1 (TRPV1) when activated
can cause calcium influx, which can mediate
capsaicin related type | oxidative fiber for-
mation (Luo et al., 2012). This fiber is loose,
and upon cooking possibly allows high loss
percentage in the meat of chickens fed 2 g/
kg cayenne pepper and 4 g/kg tur + 2 g/kg
cay diets. This suggests that capsaicin may
also have an effect on nerve connections of
fibroblast cells, thereby limiting the synthe-
sis of extracellular matrix and inhibiting col-
lagen proteins in connective tissue.

Muscle pH was influenced by feeding die-
tary treatments, and this was highest in
meat samples of treatment groups fed 2 g/
kg tur + 2 kg cay and 4 g/kg tur + 2 g/kg
cay diets, but was least in group fed the ba-
sal diet. Mead (2000) reported leg muscle
pH range of 6.1 — 6.4. High pH can predis-
pose muscles to microbial contamination
and spoilage. Kotula and Wang, (1994) pos-
ited that genetics, physiology, nutrition,
management, and disease, in addition to
activities occurring before slaughter, trans-
porting and handling can have direct influ-
ence on pH of muscles. Muscle pH within
normal range have higher tendency toward
product stability. The pH obtained was sim-
ilar to single as well as combined feed addi-
tives of 1 g/kg cayenne pepper. Meat tend-

ing towards inner cellular acidity at rigor
mortis tends towards greater stability of
product, possibly signifying tissue integrity
and close band of muscles than those pH
tending towards basicity.

Meat samples show significant differences in
all lipid parameters of broiler chicken meat
determined. Cholesterol can be both good
and bad for food consumers. Cholesterol, a
component of all animal cells is produced in
the liver and essential for cell formation. Ab-
normally high levels of cholesterol and ab-
normal proportions of low-density lipopro-
teins (LDL) and high-density lipoproteins
(HDL) are associated with cardiovascular
diseases (Muchenje et al., 2009). Cholesterol
content of meat was significantly elevated as
turmeric inclusion increased (4 g/kg turmeric
and 4 g/kg tur + 1 g/kg cay diet). Nishiyama
et al. (2005) reported that curcuminoids, such
as curcumin, demethoxycurcumin and bisde-
methoxycurcum in turmeric pigments have
hypocholesterolemic activities. This contra-
dicts results from this study which show ele-
vated cholesterol values as dietary turmeric
fed increased. This possibly point to turmer-
ic powder used not containing sufficient cur-
cuminoids in 4 g/kg dietary turmeric to facil-
itate cholesterol conversion into bile by the
liver. Akram et al. (2010) also stated that cur-
cuminoids effect on cholesterol levels may
involve cholesterol uptake in the intestines
and increased conversion of cholesterol to
bile acids in the liver. In the same vein, re-
search demonstrated by Danesheyar et al.
(2011) showed that at 10 g/kg, turmeric die-
tary inclusion reduced cholesterol content of
broiler meat. Plaque formation is more likely
to occur when inflammation levels in the
body are elevated, which is why modern
studies suggests keeping cholesterol levels
lowered or within the recommended range.
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Triglyceride values were best suppressed in
treatment groups fed 2 g/kg cayenne pep-
per diet. According to Allen and Bredford
(2006), the degree of fat mobilization is af-
fected by changes in plasma insulin concen-
tration and sensitivity of tissues to insulin.
Plasma insulin concentration signals tissues
to synthesize fat if elevated or to mobilize
fat if lowered. This possibly suggests how
turmeric stimulated lipid production and
deposition in groups fed 2 and 4 g/kg tur-
meric. As reported by Joo et al. (2010), cap-
saicin increases thermogenesis through en-
hancement of catecholamine secretion from
the adrenal medulla. Capsaicin's heat poten-
tial may temporarily increase thermogenesis
in the body by burning fuel such as fat to
generate heat, with beneficial impacts on
body metabolism and fat-burning potential.
Additiionally, research conducted by Ba-
boota et al. (2013) show how the fatty tail of
capsaicin allows the molecule to slip
through lipid-rich cell membranes, making
the burn more pervasive and persistent.
Cayenne cleans the arteries as well, and can
help to rid the body of triglycerides by dis-
solving fibrinogen, a blood clot substance
associated with plaque formation in the ar-
tery wall.. Activity on cayenne pepper from
present findings agree with the study of Ak-
barian et al., (2012) that triglycerides signifi-
cantly (p<0.05) reduced in birds fed diet
containing 1 g/kg black pepper. This possi-
bly explains how birds fed 2 g/kg cayenne
pepper had reduced meat triglyceride. High
triglyceride has been found to be associated
with coronary heart disease, myocardial in-
farction and stroke in humans.

Liver cells take out LDL cholesterol out of
the bloodstream and are therefore protected
from fatty acid damage. Reverse cholesterol
transport is a pathway for plaque reduction
and the key mediator in the process is

HDL. The apo-lipoproteins within the HDL
particles suppress cholesterol within the arte-
rial plaque, thereby reducing the amount of
overall plaque on the artery wall. This assists
the liver to makes more bile salts which carry
excess LDL out of the body into the waste
matter of the large intestine, signaling more
production of HDL cholesterol. Treatments
groups fed 2 g/kg cayenne pepper diet, 2 g/
kg turmeric and 2 g/kg tur + 1 g/kg cay di-
ets had significantly high HDL and low LDL
cholesterol values. In facilitating liver func-
tion as stated above, curcumin and capsaicin
may possibly stop the progress of fatty liver
and enhances cardiovascular health (Joo et
al., 2010). Additionally, according to
Muchenje et al. (2009) a strong relationship
exists between low density lipoprotein (LDL)
cholesterol levels and HDL cholesterol
which have inverse relationship with the risk
of cardiovascular diseases. Result from pre-
sent findings show a link between low tri-
glyceride, high HDL and low LDL in treat-
ment groups mentioned above.

Though storage time was not observed, thio-
barbituric acid reactive substances (TBARS)
values obtained were within acceptable range
of 0.2 described as good meat quality (frigg
1992). Treatment groups fed dietary 2 g/kg
cayenne pepper had the best (p<0.05) value,
indicating potential storage length of chicken
meat of this group. Mulla (2002) posited that
high TBARS value is caused by fat oxidation
and high mono and poly unsaturated fat con-
tent. Bartov and Frigg (1992) also reported
that oxidative stability was best in tissues of
broiler chickens fed antioxidant continuous-
ly. Capsaicin, the most active compound in
pepper is an antioxidant that can retards mi-
crobial storage in meat by inducing lower
production of lipid within the animals, par-
ticularly membrane structures. Similarly, Sun
et al. (2007) reported that bell pepper pre-
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vented the oxidation of essential fatty acids.
This was further explained by Oboh and
Rocha, (2008) who demonstrated how anti-
oxidant ability of bell pepper can have pro-
tective effects on the brain cells. Hence,
capsaicin present in cayenne pepper could
have actively prevented oxidation of the
essential fats within the brain cells that are
considered necessary for optimal brain
function. Similarly, Buckley et al (1995) stat-
ed that feeding poultry a higher level of nat-
ural dietary antioxidants provides the poul-
try industry with a simple method for im-
proving oxidative stability, sensory quality,
shelf life, and acceptability of poultry meat.
Capsaicin in cayenne pepper most sup-
pressed the formation of malondialdehyde
in meat sample of birds fed dietary 2 g/kg
cayenne pepper.

Sensory parameters were significantly influ-
enced by feed composition. USDA (2011)
reported that fat in meat is found both be-
tween muscles and within muscles, and
amount of meat fats in both locations can
stimulate meat juiciness, contributing to
juiciness score of treatment groups fed the
basal diet, 1 and 2 g/kg turmeric and 1 g/kg
cayenne pepper diet. Flavour however a
complex sensation that involves aroma was
high (p<0.05) in groups fed 2 and 4 g/kg
dietary turmeric, which may be explained by
result obtained from determined analysis of
meat triglyceride, with these groups having
highest meat triglyceride content. Fat is very
important from a sensory aspect since it is a
source of many aromatic substances affect-
ing the meat taste. Additionally, curcumin,
an aromantic compound in turmeric have
hydrocarbon tails, and adding it into the
basal diet may have facilitated deposition of
these compounds in tissues. Meat saltiness
can be alluded to the content of sodium salt
in meat samples, and result obtained show

that chickens fed dietary cayenne pepper at 2
g/kg singly, its combination with 2 g/kg tur-
meric powder, and meat from groups fed 4
g/kg tur + 1 g/kg cay as well as 4 g/kg tur +
2 g/kg cay, possibly had high sodium salt
than meat samples of other treatment
groups. Miettinen (2004) summarized masti-
cation, saliva, diffusion, binding, and temper-
ature’s effect of food during eating as well as
cross modal and multimodal effects of taste
and olfaction to a large degree contribute to
overall flavour, which was subject to the
view of the panelists. Chickens fed the basal
diet and 1 g/kg cayenne pepper had high
overall flavor scores and as explained by
Delwiche (2004) it is not only taste and ol-
faction that lead to a flavour perception but
other attributes such as colour (Johnson,
2006), and meat texture or thickness (Cook et
al., 2003) This likely suggest why these treat-
ment groups had overall flavor score.

CONCLUSION
It was evident in the study that the dietary
inclusions of the test ingredients limited lipid
oxidation, thus improved storage duration
and meat flavor.
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