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Abstract

An experiment was conducted for 56 days to assess the sensory evaluation of breast
meat sample and tibia bone mineralization of broiler chicken fed graded level of
toasted sesame seed meal. One hundred and eighty arbor acre chicks were divided
into five dietary treatments. Each treatment was replicated thrice with twelve birds
per replicate. The toasted sesame seed was included in broiler ration at a graded
levels of O(T), 25 (T,), 50 (T, 75 (T,) and 100% (T;) respectively. Data were
collected on sensory evaluation and tibia bone retention of broiler chicken fed
graded level of toasted sesame seed meal. Sensory score for breast muscles revealed
that significant difference (P<0.05) were observed in aroma colour Flavour
tenderness and overall acceptability except juiciness. Meat of birds from T,(0%SSM)
and T,(25%SSM) had the highest score for colour (7.11 and 7.11) and overall
acceptability (6.34 and 6.22) while the least score (5.84 and 5.17) was obtained from
birds on T; (100%SSM) respectively. While the evaluation of thigh meat showed
significant difference (P<0.05) in aroma colour and tenderness among all sensory
variables measured. Significant difference (P<0.05) were observed on all
parameters investigated on tibia bone mineralization. Highest values of all
parameters evaluated were recorded for birds in T, (0%SSM) and T, (25% SSM)
except phosphorus content which had highest value on T, (25% SSM) while the least
value was recorded from bird on T, (100% SSM). Conclusively the inclusion of
sesame seed meal in broiler ration was found to be beneficial at 25%.
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Description of Problem conventional feed ingredients as an

The ever increasing cost of livestock alternative means of improving

feads coupled with the increase in the livestock production (1). One of such

cost of animal products such as meat, non-conventional proteéin source is

milk and eggs has motivated animal sesame seed (Sesamum indicum L.)

nutritionist to explore the non- Commonly known as Beniseed, which is
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oneof thecultivated oil seed crops in the
world. Beniseed is widely grown in the
northern and central parts of Nigeria
initially as a minor crop until 1974 when
it became one of the major cash earners
in many Northern states such as Benue,
Gombe, Kastina, Plateau and Yobe as
well as the Federal Capital Territory.
Sesame meal is an excellent source of
protein 47.1% to 52.9% (2) and has
amino acid composition similar to that of
soybean meal. It is rich in leucing
arginine and methionine but relatively
low in lysine. Sesameas a tropical plant
is highly valued for its oil, which is
exceptionally resistant to rancidity. The
relativeamount of theoil depends on the
variety and quality of seads (3).Theoil is
widely used in cooking and in the
manufacture of margarine and
pharmaceuticals. Sesame sead contains
high level of vitamin E (tocopherol)
which can help reduce the problem of
oxidative rancidity in meat when
included in animal diet. Also, sesame is
exceptionally rich in beneficial minerals
such as Iron, Copper, Magnesium,
Manganese and Calcium, Vitamin B,
(thiamine) and Beta-carotene which is a
precursor of vitamin A (4). However, as
with most tropical legumes, sesame
seeds contains anti-nutritional factor
which is known to reduce its nutritive
valuein poultry feed. Someof theseanti-
nutritional factors include saponin,
tannins, oxalate and phytates. It is
therefore necessary for animal
nutritionist to device means of reducing
these factors before it can be
incorporated into animal diets as
processing improves its utilization by
poultry. Processing methods like
soaking, dehulling and roasting has been
reported to improve the nutritional and

functional properties of plant seads (5).
This study was carried out to evaluatethe
sensory properties of breast meat sample
and the tibia bone retention in broiler
chicken fed graded level of toasted
sesamesead meal.

Materials and Method

Experimental site

The experiment was conducted at the
Poultry unit of the Teaching and
Research Farm, University of Ibadan,
Ibadan, Oyo state, Nigeria.

Source of Ingredients

The sesame seads were obtained from
Bodija market, Ibadan. The seeds were
cleaned to remove all the foreign
materials and roasted for about
15minutes in a flat pan over an open by
constant stirring, until a golden brownish
colour was obtained. The toasted seads
were milled and incorporated into the
feed. Five experimental diets were
formulated such that toasted sesamewas
used to replace full fat soybean at 0, 25,
50, 75 and 100% which constitutes
Treatment 1(control), 2, 3, 4, and 5
respectively as presented in Table 1 and
2.

Experimental animals and design

One hundred and eighty (180) unsexed
day old Arbor acre broiler chicks were
used for the study. The chicks were
randomly assigned to five dietary
treatments with thirty-six (36) chicks per
treatment. Each treatment was replicated
thrice with twelve (12) chicks per
replicate in a completely randomized
design. The experiment lasted for a
period of eight (8) weeks. Feed and
water were provided ad- libitum and
routinevaccination and medication were
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carried out as at when due. At theend of
the feeding trial, two birds per replicate
were purposively selected and
slaughtering for sensory evaluation and
mineral retention in Tibia bones.

Sensory evaluation

Anine(9) point hedonic scaleusing a ten
member trained taste panel according to
theproceduredescribed by (6) was used
for the evaluation of organoleptic
properties.

Tibia bone collection

Experimental birds were sacrificed by
slaughtering through the jugular veins
and thetibia of each bird was removed as
drumsticks with flesh intact, labelled and
immersed in boiling water (100°c) for
10mins. After cooking and equilibrium
to room temp (27° ¢), the drumsticks
weredefleshed by hand and air dried for
24hrs at room temperature. Theboneash

was determined according to the
procedure of (7) after oven-dried at
105°c for 24hrs and ash in a muffle
furnaceat 600’c for 6hrs. Theamount of
phosphorus (P) and calcium (Ca) in the
bone ash were determined through the
Beckman DV photospectrometer at
660mm according to (7).
% P=0D x0.86x50x100x"*/boneash wt (g)
3x 1,000,000

Chemical and Statistical analysis

The test ingredients and meat sample
were analysed to determine the dry
matter, crude protein, crude fibre, ether
extract and ash using methods described
by (8) and data obtained were subjected
to one way analysis of variance. The
analysis was conducted using the
general linear modelling procedures (9)
and mean differences were separated
using Duncan multiple range test of the
samepackage.

Table 1: Gross composition of experimental diet (starter phase) (g kg')

Ingredients T, 0% T, 25% T5 50% T4 75% T5100%
TSSM TSSM TSSM TSSM TSSM
Maize 43.00 43.00 43.00 43.00 43.00
Full fat soya (FFS) 40.00 30.00 20.00 10.00 -
TSSM - 12.80 25.60 38.40 51.20
Fish meal 2.00 2.00 2.00 2.00 2.00
Wheat bran 8.80 6.50 4.70 2.40 0.60
Soybean meal oil 3.00 2.50 1.50 1.00 -
Dicalcium phosphate 1.50 1.50 1.50 1.50 1.50
Oyster shell 1.00 1.00 1.00 1.00 1.00
*Premix 0.25 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Lysine 0.10 0.10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00 100.00
Calculated analysis
Crude protein (%) 2231 21.94 21.65 21.28 20.99
ME (kcal kg") 3199 3248 3263 3312 3328

*Premix supplies: Kg of diet vitamin A (12,500,00010) , Vit D3(2,500,000IU), Vit E(40,000mg), Vit K3(2000mg), Vit

B(3000mg), Vit B2(5500mg), Niacin(55,000mg), Calcium Panthothenate (11,500mg), Vit B6(5000mg), Vit Bl

2 (25mg),

Choline Chloride (500,000mg), Folic acid(1000mg), Biotin (80mg) Mn(120,000mg), Fe(100,000mg), Zn(80000mg),
Cu(8500mg), I(1500mg), Co(300mg), S&(120mg) TSSM: Toasted Sesame Seed Meal. ME: Metabolizable energy
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Table?2: Gross Composition o f Experimental Diet (Finisher phase) (g kg ™)

Ingredients T, T, T3 50%TSSM T, 75%TSSM  Ts
0%TSSM 25%TSSM 100%TSSM
Maize 45.00 45.00 45.00 45.00 45.00
Full fat soya(FFS) 35.00 26.25 17.50 8.75 -
TSSM - 11.2 22.40 33.60 44.80
Fish meal 1.00 1.00 1.00 1.00 1.0
Wheat bran 12.80 10.85 9.40 7.45 6.00
Soybean meal oil 3.00 2.50 1.50 1.50 -
Dicalcium phosphate 1.50 1.50 1.50 1.50 1.50
Oyster shell 1.00 1.00 1.00 1.00 1.00
*Premix 0.25 0.25 0.25 1.00 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Lysine 0.10 0.10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10 0.10
Total 100 100 100 100 100
Calculated analysis
Crude protein (%) 20.52 20.21 19.97 19.97 19.42
ME (kcal kg') 3119.00 3158.00 3163.00 3201.00 3206.00

*Premix supplies: Kg of diet vitamin A (12,500,0001U) ,Vit D3(2,500,0001U), Vit E(40,000mg), Vit K3(2000mg), Vit
B(3000mg), Vit B2(5500mg), Niacin(55,000mg), Calcium Panthothenate (11,500mg), Vit B6(5000mg), Vit B12 (25mg),

Choline Chloride (500,000mg), Folic acid(1000

mg), Biotin (80mg) Mn(120,000mg), F&(100,000mg), Zn(80000mg),

Cu(8500mg), I(1500mg), Co(300mg), Se(120mg) TSSM: Toasted Sesame Seed Meal. ME: Metabolizable energy

Résults and Discussion

Reésults of the proximate composition of
meat sample of birds fed diet containing
graded levels of TSSM is presented in
Table 3. Data obtained showed
significant (P < 0.05) difference in
moisture, protein, ether extract and
cholesterol across the dietary treatments
except the ash content. Meat sample
from birds on T, had the highest
(72.73%) moisture content while those
from T, had the lowest (70.90%) value.
The protein content recorded ranged
(19.63-20.80%) with T, having the

highest (20.80%) value while T, had the
lowest (19.63%) value. Results obtained
for ether extract revealed that T,, T, and
T, had similar values which were
significantly (p<0.05) higher than the
values obtained for T, and T, which were
statistically similar. Cholesterol content
varied significantly across the dietary
treatment in which birds on T, (2.57), T,
(2.55) and T, (2.58) recorded similar
(p>0.05) values but however higher
(p<0.05) than thoseon T, (2.33) and T;
(1.88 %) respectively.

Table3: Proximate composition of meat sample of birds fed diet containing graded

levels of TSSM
Parameters (%) T, T, T3 Ty Ts SEM
0%TSSM  25%TSSM  50%TSSM  75%TSSM  100%TSSM
Moisture Content 71.22% 71.62° 71.08% 70.90¢ 72.73° 0.09
Protein 20.80° 20.33¢ 20.57° 20.68% 19.639 0.04
Ether extract 5.98° 6.38° 6.35° 6.27° 6.03° 0.03
Ash 2.00 2.00 2.00 2.15 2.35 0.17
Cholesterol(u/100g) 2.57° 2.33° 2.55% 2.58* 1.88° 0.01

**Means in the samerow with different superscripts aresignificantly (P < 0.05) different

TSSM- Toasted sesame seed meal
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Presented in Table 4 is the Sensory
evaluation of the breast muscle of birds
fed diet containing graded levels of
TSSM. There were significant (P<0.05)
difference in all the sensory variables
observed in this study except the
juiciness. Thepanélist ratings for colour
ranged (5.84 — 7.11) with T, having the
highest (7.11) score while T, had the
lowest (5.84) scoreThe highest value
for flavour was recorded on T, (6.03) and

theleast valuewas obtained on T, (3.87).
According to the panéllists rating, the
most tender meat was given to T, (6.45)
whilethetoughest wasrecordedon T, T,
and T respectively. No significant (P >
0.05) value was obtained for juiciness
across the treatment. The overall
acceptability given by the panéllist
showed that T,, T, and T, had thehighest
acceptability compared with T, which
havethelowest.

Table4: Sensory evaluation of breast muscle of birds fed diet containing graded leves

of TSSM
Parameters T1 Tz T3 T4 T5 SEM
0%TSSM  25%TSSM  50%TSSM  75%TSSM  100%TSSM

Aroma 4.62° 3.95% 4.11% 3.50% 3.34° 0.34
Colour 7.11° 7.11° 6.61° 6.50" 5.84° 0.17
Flavour 4.89° 5.00° 5.20% 6.03° 3.87° 0.24
Juiciness 5.56 5.17 5.61 5.11 4.62 0.06
Tenderness 5.44° 5.67° 6.45" 6.00% 5.39° 0.17
Overall 6.34° 6.22° 6.22° 5.67° 5.17° 0.28

“**Means in the samerow with different superscripts ae significantly (P < 0.05) different

TSSM- Toasted sesame seed meal.

Presented in Table 5 is the Sensory
evaluation of the thigh meat sample of
birds fed diet containing graded levels of
TSSM. There were significant (P<0.05)
difference in some of the sensory
variables evaluated in this study except
flavour, juiciness and overall
acceptability. The pane€list ratings for
aroma ranges from (3.36- 4.78) with T,
(50% TSSM) having thehighest scoreof
4.78 followed by T, (4.06) and T, (4.11)
while the least scores were recorded in
T, (3.36) and T, (3.41) respectively.
Highest significant (P<0.05) values for

colour were obtained in T, (6.06) T,
(6.00) and T, (5.78), followed by T,
(5.57) whiletheleast valuewas recorded
in T, (5.00). No significant (P>0.05)
difference obtained for flavour and
juiciness across the treatment mean.
Birds in T; (100%TSSM) had the most
tender meat according to the panelist
ratings while the toughest was recorded
onT, (75% TSSM). However, therewas
no significant (P>0.05) difference in
overall acceptability of the meat sample
as recorded by thetastepanélist.

Table5: Sensory evaluation of Thigh meat sample of birds fed diet containing graded

levels of TSSM

Parameters Tl T2 T3 T4 T5 SEM+
0%TSSM  25%TSSM  50%TSSM  75%TSSM  100%TSSM
Aroma g.ggz‘” g.gg:b g.ggg 411 3.41° 0.20
olour . . B a b
Flavour 4.70 517 5.34 >/8 3% 0.14
Juiciness 5.56 5.15 5.64 s67 ¥ 814
Tenderness  6.17™ 6.29" 6.17" 5.72° 6.73" 0.14
Overall 6.11 6.29 6.45 5.97 6.17 0.12

***Means in the same row with different superscripts are significantly (P < 0.05) different
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Indicated in Table 6 is the tibia bone than thoseon T,, T, and T, respectively.
mineralization analysis of birds fed diet  Length (cm), Calcium (%) and Ash (%)
containing graded levels of TSSM. followed a similar trend of variation as
There were significant differences (P < observed in weight. Phosphorus content
0.05) on all parameters of interest varied significantly across the dietary
observed. Highest tibia weight was treatment in which birds in T, (22.25)
recorded for birds in T, and T, whichhad  recorded the highest value and the least
similar value but significantly highér valuewasobservedinT,(15.72).

Table 6: Tibi a bone mineralization analysis of birds fed diet containing graded leves of

TSSM
Parameters T, T, Ts T, Ts + SEM
0%TSSM  25%TSSM  50%TSSM  75%TSSM  100%TSSM

Weight (g) 12.95° 11.40° 6.27" 7.58° 4.02° 0.94
Length (cm) 9.73" 9.87 9.30° 8.70° 7.10¢ 0.27
Calcium (%) 33.85° 34.57° 31.98% 30.83° 23.62° 0.72
Phosphorus (%) 21.35% 22.25° 20.73* 20.05 15.72° 0.41
Ash (%) 64.12° 64.18" 63.43 62.73¢ 61.57 0.18

“¢Means in the same row with different superscripts are significantly (P < 0.05) different
TSSM - Toasted sesame seed meal

Discussion dietary treatments as theinclusion levels
The lower values of ether extract and of TSSM increased as observed by the
cholesterol content observed in T, taste pan€llists. However the juiceness
(100% TSSM) could beattributed to the ~ of themeat sampleobserved in this study

presence of phytosterol in sesameseeds ~ Was not significantly different across the
m%l and this 1s a precursor of dletary treatments. Ther&lﬂt obtained in

cholesterol indicating that the this study indicated that TSSM based
consumption of such meat cannot pose di€t did not signficantly influence the
any health threat on the final consumer ~ accumulation of abdominal fat of broiler
(4). The protein and moisture content chicken (12).Tenderness has also been
values of meat samples obtained in this identified as the most critical eating
study were comparable with the quality which determines whether
standard values as reported by (8). consumers will be convinced to buy
Colour is the first criterion consumers’ more: (13; 14) reported that consumers
use to judge meat quality and preferto pay a premium for high quality
acceptability (10). Meat colour is product. It is regarded as the most
influenced by myoglobin content and important sensory attribute affecting
nature, composition and physical state meat acceptability (15). Based on this
of muscles and the meat structure (11).  study, panéllists ratings showed that
Theratings of thetaste panélists in this ~ breast muscle obtained from birds in T,
study indicated highest significant (50%TSSM) was the most tender meat
values for colour in T, (7.11) and T, whilethetoughest meats were obtained
(7.11) whiletheleast scorewas observed ~ from birds in T, (0%TSSM), T,
in T, (5.84) for breast muscleColour of (25%TSSM) and T, (100%TSSM)
the meat samples decreased across the respectively but reverse is the case for
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thigh meat sample in which T, (100%
TSSM) had thehighest valueof6.73 and
the least was recorded in T, (75%
TSSM). This showed the dietary effect
of sesame sead meal in tenderizing the
meat sample. Juiciness of meat is
directly related to the intramuscular
lipid and moisture content of the meat
(16). The combination of water with
melted lipid constitute a broth which
when retained in meat is released upon
chewing. Juiciness is made up of two
factors viz a viz the impression of
moisture released during chewing and
also the salivation produced by flavour
(17). Although, the TSSM based diet did
not significantly influence the juiciness
of the broiler breast muscle and thigh
meat sample in this study. The Calcium
(Ca) and Phosphorus (P) are the two
important minerals in the body that
coexist in many biological functions;
hence, the dietary needs for these
minerals are interdependent (18).
Moreso, Ca and P levels havebeen noted
to enhance growth and skeletal
mineralization in poultry as well as their
ratios availability in thediet. Thelowest
(P<0.05) values of Ca, P and ash content
obtained in T, could be attributed
tonutrient locked-up dueto thepresence
of anti-nutritional factors of the seed
which subsequently resulted in reduced
intake by the birds. It was evident that
both the Ca and P are not free and thus
cannot beused by thebirds (19)

Conclusion and Application
1. This study showed that 25%
inclusion level of toasted sesame
meal as partial replacement for
full fat soybean effectively
enhanced theperformanceofthe
birds in terms of the parameters

measured.

2. Toasted sesame seed can be
supplemented by feed enzymes
or beimproved by themethod of
processing the seed so as to
reduce the anti-nutrients content
in order to break the nutrient
lock-up for better utilization.
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