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Abstract

Tonic root has been speculated to improve Libido and this could have effect on performance
and carcass traits of the animal. A fifty-six days experiment was conducted to determine meat
quality of Abor acre Strain of broiler chickens fed graded dietary inclusion of supplemental
white ginger (Mondia whitei). One hundred and eighty, one day-old broiler chicks were
assigned to five treatment groups with three replicates per group. Birds on treatment one
were fed concentrate with no supplements, those on treatment two had concentrate + 0.5g
Mondia whitei per kg feed, treatment three had concentrate + 1g Mondia whitei per kg feed;
Treatment 4 had concentrate with 1.5g Mondia whitei per kg feed and treatment five had
concentrate + 2g Mondia whitei per kg feed. At the end of the eight weeks feeding trial, three
birds each from each replicate of five treatment groups were randomly selected, deprived of
food for 12 hours prior to slaughtering. After the traditional slaughtering method, feather
plucking and evisceration were done and breast muscles were excised from the carcasses for
quality parameters evaluation. The results showed significance (P< 0.05) in some measured
parameters such as colour, yellowness (b*) and Lightness (L*). Highest (P<0.05)
triglyceride content of meat (145.33 mg/dL) was recorded in the meat of birds fed inclusion
level at 0.5g/kg and the lowest value (91.67mg/dL) in the meat of birds fed inclusion level of
1g/kg. Breast muscles had the highest (P<0.05) pH score 6.72 at 1g/kg inclusion level and
least value of 6.51 was in the control group. Dietary inclusion of Mondia whitei showed no
significant (P>0.05) effect on cholesterol, high density lipoprotein (HDL) and low-density
lipoprotein (LDL). Although superoxide dismutase (SOD) and water absorptive power were
not significantly (P>0.05) influenced, cooking and refrigeration loss as well as
thiobarbituric acid reactive substance (TBARS) in meat were significantly (P<0.05) lowest
in birds fed 1g/kg dietary inclusion level of Mondia whitei. Some phytochemicals and overall
sensory acceptability were statistically influenced by the dietary treatments.

Keywords: Mondia whitei, carcass traits, water absorptive power, thiobarbituric acid
reactive substance (TBARS)

Introduction yields and improving carcass quality
Chicken meat has been recognized to have ~ (Volpato et al., 2007) and Daffallaa et al.,
high susceptibility to lipid oxidation due to ~ 2016), without decreasing sensory quality
the high content of polyunsaturated fatty or consumet’s acceptability. One of such is
acids which brings about the disintegration ~ the addition of natural feed supplements,
of flavour, colour, aroma, quality, and  mainly herbsinanimal feed (Gardzielewska
nutritive value. Hence, the broiler industry et al.,2003). Several herbs and spices have
is constantly searching for ways to improve been specified as good antioxidants such as
its product and quality in order to meet the rosemary (Rosmarinus officinalis) (RO),
demands of the consuming public. In this garden thyme (Thymus vulgaris), oregano
regard, several researchers are still on (Origanum vulgare), olive leaves (Olea
going on how best to increase poultry meat europea) L., sage (Salvia officinalis) and
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similar herbs (Rahal et al., 2014). Others
includes ginger, garlic, turmeric, perper etc.
The positive effects of herbs and spices as
supplements on broiler performance,
carcass quality and quality traits of meat
have been demonstrated (Schleicher et al.,
1998). Capsaicinoids are Capsaicin that
have also been proven to possess the
potential to decrease lipid peroxidation
(Kentaro et al., 2002; Oboh et al., 2006;
Conforti et al., 2007). Emadi and
Kermanshahi (2006) supplemented 0.75%
of turmeric rhizome powder in broiler
rations and reported improved carcass
quality, lean meat and significant decrease
in abdominal fat up to 57% level and heart
weights to live body weight., Turmeric
powder supplementation in broiler feed
caused higher dressing percentage up to
57% level, increased the liver weight,
spleen weight and whole giblets weight
(Kurkure et al., 2002; Al-Sultan, 2003).
Oleforuh-Okoleh et al. (2014) reported that
feeding ginger and garlic improved final
body weight gain, carcass weight and
dressing percentage and reduced
abdominal fat of the broiler birds.
Karangiya et al. (2016), also reported that
supplementation of garlic improved the
performance of broilers when added at the
rate of 1% of broiler ration and can be a
viable alternative to antibiotic growth
promoter in the feeding of broiler chicken.
Furthermore, Garlic extracts have been
shown to exhibit: antiatherosclerotic,
antimicrobial, hypolipidemic,
antithrombotic, antihypertensive,
antidiabetic effects and reduces anti
oxidative stress. (Ide and Lau 2001;
Mansoub, 2011)

Mondia whitei otherwise called tonic root,
is an aromatic plant of the Periplocacea
family (Watcho et al., 2005), and
commonly known as Isirigun among the
Yoruba ethnic group of Nigeria. The in vitro
antioxidant and antimicrobial activities of
the extracts of the root of Mondia whitei
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have been earlier reported (Gbadamosi and
Erinoso, 2015). It contains vitamins A, D, E
and K as well as magnesium, zinc, iron,
calcium and protein. (Youkeu, 2008). In
addition, an in vivo study to determine the
effect of M. whitei extracts on the
endurance of rats subjected to intense
physical activity was performed. The author
discovered that rats fed meal supplemented
with 0.61% M. whitei were better adapted
to the physical effort with a performance of
approximately 6% with respect to the
control group. However, there is paucity of
information on the effect of Mondia whitei
on physiochemical parameters and stability
of broiler chicken. This study therefore, is
intended to determine the effect of
supplementing Mondia whitei in broiler
feed and to see the effect on physiochemical
characteristics on the broiler chicken.

Materials and methods

The experiment was carried out at the
Poultry unit of the Directorate of University
Farms (DUFARMS), Federal University of
Agriculture, Alabata, Abeokuta, Ogun
state, Nigeria.

Atotal of one hundred and eighty (180), one
day-old broiler chicks were used for the
experiment. The poultry house and
equipment were cleaned with disinfectant,
wood shavings were used on the floor and
on arrival, clean water and anti-stress was
administered and medications giving at the
appropriate time.

Processing of Mondia whitei

The roots of the plant material (Mondia
whitei) were obtained from a local market
in Abeokuta, Ogun state, Nigeria. The roots
were cut into pieces sun-dried until constant
weight was obtained. The dried roots were
subsequently milled.

Experimental management and layout
The birds were brooded collectively for two
weeks. At the end of the second week, birds
were weighed individually and randomly
allotted to five dietary treatment groups.
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The treatments contained different
inclusion levels of milled Mondia whiteil
added to the control diet in the following

proportion; Og (control diet), 0.5g, 1g, 1.5¢g
and 2g per kg feed. Table 1 shows the
composition of the experimental diets.

Table 1: Composition of the experimental diet at starter and finisher phase obroiler chicken

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
Bone meal 3.00 3.00
Limestone 2.00 2.00
Salt 0.25 0.25
Mineral and Vitamin 0.25 0.25
Methionine 0.25 0.25
Lysine 0.25 0.25
Total 100.00 100.00

Data collection

Atthe end of the eight weeks of experiment,
two birds from each replicate in the five
treatment groups were randomly selected,
deprived of food but not water for 12hours.
They were slaughtered; each carcass was
plucked and eviscerated and needed
muscles were excised for meat quality and
sensory analysis.

MusclepH

The raw muscle pH was measured using a
digital pH meter. GLP 21 (Crison
Instruments, S.A., Barcelona, Spain)
Colour measurements

Raw and cooked meat color were measured
for thigh muscle using a Minolta
colorimeter (model CR300, Konica
Minolta, Ramsey, NJ) that was
standardized with a white calibration plate
(illuminate C readings of Y= 92.8; x
0.3134; y= 0.3197). Color was Measured
using the C.LLE. L*a*b* color scale, the
colour values were expressed as L*
(lightness), a* (redness/greenness) and b*
(yellowness/blueness) according to Hunt
(1991).

Nutrient composition

The Moisture, Crude Protein, crude ash and
crude fat contents of thigh muscle were
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analysed according to AOAC (1990). The

contents of calcium and iron were measured

using flame atomic spectrophotometry.

Calcium was determined at A = 442.7 nm

and iron was determined at A = 248.3nm

using the method described by AOAC

(1990).

Cooking loss

The weight of each sample was taken before

and after cooking to determine cooking

loss, which is defined as the cooked weight

divided by uncooked weight multiply by

100. The following formula was used:

Cookingloss (g) =

Weight of raw meat— Weight of cooked meat

Cookingloss (%)=

Weight of raw meat — Weight of cooked meat x 100
Weight of raw meat

Refrigeration loss

Meat samples weighing 50g was obtained

from the breast muscles before refrigeration

and re-weighed after 48 hours to determine

the refrigeration loss.

Refrigeration Loss (g) = Weight of sample

before refrigeration - weight after

refrigeration

Water absorptive power

3g of meat samples from breast muscles

was collected and placed in clean labelled
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test tubes, 10mL of distilled water was
added to each test tube, each sample was
totally submerged in distilled water and left
for an hour. After which samples were
removed and reweighed. The increase in
weight of the sample indicates the volume
of water absorbed.

Cholesterol level, triglyceride, high- and
low-density lipoprotein

Composite paste of the thigh muscle was
prepared with a known amount of
chloroform and methanol mixture 1: 1 (v/v)
for each replicate. The resulting paste
solvent mixture was filtered and rinsed with
an additional volume of the combined
homogenate and allowed to stand for five
minutes. The filtered homogenate was
equilibrated to remove non lipid material,
2% (0.32M) w/v KCI. Solution was added
to the aqueous layer after it was
gravimetrically measured (Folch et al,
1957). The filtrate was centrifuged and
lipid extract was decanted. The extract
made up to a final volume by adding
chloroform, which was decanted, and the
mixture obtained was used for the
determination of meat cholesterol,
triglycerol and high and low density
lipoprotein values respectively.

MDA determination using 2-
Thiobarbituric Acid Reactive substance
Each meat sample (5 g) from the thigh
muscles of each replicate was
homogenized in 15 ml of distilled water.
Sample homogenate (5 ml) was transferred
to a test tube and lipid oxidation was
determined as the 2-thiobarbituric acid-
reactive substance (TBARS) value by
method described by Ahn and Maurer
(1990). Lipid oxidation was reported as
milligrams of malondialdehyde per
kilogram of meat (Jang et al.,2007).
Superoxide dismutase (SOD)

The activity of SOD was measured by the
xanthine oxidase method (ELISA Kit:
Cayman Chemical Company, USA,
Catalog No. 706002), which monitors the
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inhibition of nitro blue tetrazolium
reduction by the breast meat sample as
described by Sun et al. (1988). The protein
concentrations in breast muscle were
quantitated by the bicinchonibate (BCA)
method, using a protein assay kit (Bio-Rad,
Hercules, CA, USA).

Sensory evaluation

Samples from the breast muscle were
collected and washed in clean water, packed
in a transparent polythene bag and labelled
for identification. They were boiled at 70°c
in water for 15minutes (Sanwo et al., 2011)
and were allowed to cool under room
temperature and served to panelist. Eight
experienced panelists were used for the
sensory evaluation. Bite size portions of
boiled meat samples from the breast meat
weighing about 10g was served at room
temperature to the trained panelists. Each
panelist was required to masticate one
sample per treatment and ranked
preferences in the following categories:
color, juiciness, meaty, flavor, tenderness,
saltiness, overall flavor and overall
acceptability and then awarded scores using
a 9-point Hedonic scale (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 as described by (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
compared using Duncan Multiple Range
Test (DMRT) of'the statistical package.

Results and discussion

The effect of Mondia whitei on the moisture
determination and colour evaluation of
broiler chicken is shown in Table 2.
Moisture showed no significance (P>0.05).
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The b* yellowness of raw meat sample and
L* of cooked meat samples were the only
parameters that showed significance
(P<0.05). The L * was recorded in bird fed
2g/kg of Mondia whitei and the highest
value of 62.20 was recorded for birds fed
1.5g/kg of Mondia whitei. b* (yellowness)
of raw sample, least value was obtained
from bird fed 0.5g/kg Mondia whitei) while
the highest value of 5.44 for L* (Lightness)
was recorded in birds fed the control diet for
cooked meat sample. The present research
corroborates the findings of Gardzielewska
et al. (2003) that supplementation of broiler
chicken feed with echinacea (Echinacea
purpurea), garlic (Allium sativum) and
ginger (Zingiber officinale) had no
significant effect on meat moisture content.
Colour is known to be influenced by breed,
age or diet. The differences in the
yellowness of the muscle across treatment
could be as the result of pigment contained
in yellow maize which is one of the
ingredients in the test diets. This finding
corroborates the report of Bett (1993). Bert-
Marco (2012) also reported that the root of
Mondia whitei contains 1.2 % of a yellow
liquid with a strong coumarin-odor. The
results obtained for colour indices of fresh

meat sample did not corroborate the
research of Park et al. (2013) who observed
significant differences in *L and a* after
inclusion of Cinnamon powder in the diet of
a broiler chicken. There is high correlation
between muscle pH, meat colour, and
particularly for lightness. It is also well
known that dark coloured muscle is
associated with high muscle pH (Livingston
and Brown, 1981). The L* (Lightness)
value for cooked muscle was higher in the
Mondia whitei groups compared to the
control group High pH of muscles has
darker colour than those of a low-pH (Allen
et al., 1997; Fletcher et al., 2000). As pH
increased the L* value decreased, i.e. while
darkness of meat increased the lightness
declined. Qi ao et al. (2001) separated meat
colour into three groups according to meat
lightness (L*) as follows: lighter than
normal (light, L* > 53), normal (48 <L* <
53), and darker than normal (dark, L* <46).
The result obtained in this study is also in
accordance with Barbut (1993) who
reported that lightness (L*) had the highest
correlation of the L*, a*, b* colour values
and dietary addition of garlic, black pepper
and hot red pepper had an in?uence on
broiler chicken meat colour.

Table 2: Physiochemical characteristics of raw and cooked broiler chickens fed diet

containing Mondia whitei

Inclusion of Mondia whitei (g/kg Diet)

Parameters 0 0.5 1 1.5 2 SEM
Raw Muscle pH 6.51° 6.68*  6.72* 6.66* 6.72* 0.26
Raw Meat Moisture (%) 66.77 68.83  67.37 66.82 70.43 0.64
Cooked Meat Moisture (%) 53.95 53.65 5595 49.48 54.35 2.74
Uncooked muscle

L* (Lightness) 61.10 60.35  62.12 62.20 60.00 0.45
a * (Redness) 12.24 11.58  11.29 12.28 11.83 0.42
b* (Yellowness) 5.44* 2.59> 3,54 4.543b 4.16% 0.35
Cooked muscle(meat)

L* (Lightness) 47.82° 62.60* 5594 5604  56.12* 2.52
a* (Redness) 0.80 -0.12 -0.05 0.43 0.57 0.20
b*(Yellowness) 5.48 6.22 5.91 7.31 6.71 0.52

a5 Means within rows with different superscripts differ significantly (p <0.05)

SEM: Standard error of Mean
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The nutrient composition of muscles is an
important quality measurement of broiler
meat (Grashorn, 2012). Dietary
supplementation of Mondia whitei shows
no significant (P>0.05) effect on the
nutrient composition of breast meat of the
broiler chickens except in Iron. Dietary
supplementation of Mondia whitei
numerically increased the crude protein
content and decreased fat content in breast
meat. Although there are no investigations
concerning the potential application of
Mondia whitei in animal production,
laboratory analysis proved that Mondia

whitei and its extract can have a significant
effect on lipid metabolism in animals. Tests
carried out on rats have revealed a positive
impact on the use of this type of
supplementation (Kuo et al., 2006). Tissue
mineral concentration data are usually used
to evaluate mineral status of animals and
humans (Feng et al., 2009). This result is in
line with several other studies who reported
increase in breast muscle for calcium and
iron concentration with increase in dietary
iron. Ma et al. (2012). Cao et al. (1996)
also reported an average iron concentration
between 8.54—11.34 mg/kg.

Table 3: Nutrient composition of breast meat from broiler chickens fed diets containing

Mondia whitei

Inclusion of Mondia whitei (g/kg Diet)

Parameters Control 0.5 1 2 SEM P-value Mondia Whitei
Ash (%) 10.09 10.55 1095 12.09 9.71 0.356  0.352 4.35

Crude Fat (%) 7.14 6.46 6.02 6.64 6.38 0.498  0.190 2.12

Crude Fibre (%) 0.02 0.00 0.01 0.02 0.00 0.295 0.121 18.50

Crude Protein (%)  21.59 2191 21.74 21.59 2229 0.173 0.701 7.51

Moisture (%) 75.60 7634 7584 7543 7747 0289 0.147 67.52

Calcium (mg/dl) 3.10 3.40 4.03 3.57 4.37 0.233  0.487

Iron (mg/dl) 1.67° 1.69°  1.70° 1.80® 2.07* 0.069 0.010

*®Means within rows with different superscripts differ significantly (p <0.05)

SEM: Standard error of mean.

Dietary supplementation of Mondia whitei
shows no significant (P > 0.05) effect on
the lipid profile parameters of breast muscle
considered, except triglyceride which
shows significant (P < 0.05) increase as
shown in Table 4. The increase in
triglyceride is strongly considered a good
and healthy sign as most often high
triglyceride are associated with an increase
in LDL cholesterol and a decrease in HDL

cholesterol. Mondia whitei has beneficial
effects on the cholesterol and triglyceride
levels related to the improvement of the
liver function, which can result in reduction
of cholesterol biosynthesis and stimulation
of transformation of cholesterol into bile
acids, and also potential therapeutic and
dietary applications in humans, for
example, in the treatment of diabetes and
obesity (Gill, 1992; Burkill, 1997).

Table 4: Lipoprotein profile of broiler chickens fed diets containing Mondia whitei

Inclusion levels of Mondia whitei (g/kg Diet)

Parameter Control 0.5 1.5 2 SEM  P-value
T. Cholesterol(mg/dl) 72.00 69.00 81.00  84.67  80.33 3.729  0.707
T.glyc.(mg/dl) 79.67° 145.33*  91.67° 92.00° 111.00*® 6.872  0.002
HDL (mg/dl) 40.83 48.30 4737 5477  43.10 3.398  0.163
LDL (mg/dl) 15.23 11.10 12.50 11.73 13.20 0.789  0.299

&b Means with different superscript along the same rows are significantly different P<0.05)
T. Chol. - Total Cholesterol, Tglyc. — Triglyceride, HDL - High Density Lipoprotein
LDL - Low Density Lipoprotein, SEM — Standard Error of Mean
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Dietary supplementation of Mondia whitei
shows significant (P < 0.05) effect on all
meat quality parameters measured, except
Superoxide Dismutase (SOD) and water
absorptive power which were not
significantly (P> 0.05) influenced as shown
in Table 5. There was a significant (P <
0.05) increase in muscle pH of the broiler
chickens as compared to the control group.
The least (P<0.05) values of cooking loss,
refrigeration loss, and TBARS were all
obtained in birds fed diets supplemented
with mondia whitei at 1g/kg level.
Differences in pH values of breast meats
investigated may be attributed to the pre-
slaughter stress, which changes muscle
glycogen content and eventually had an
effect on the rate and extent of pH decline
(Berri et al., 2007) in which the ultimate pH
is considered to be the main factor that
affects all quality attributes, including color
as equally reported by Dadgar et al. (2011),

who observed changes in pH values affected
some meat quality attributes. The
thiobarbituric acid assay is a practical
method for the determination of food lipid
peroxidation. Where high oxidative
deterioration in broiler meat is due to high
concentration of polyunsaturated fatty acids
(Luna et al., 2010). However, the reverse is
the case in this study since decrease in
TBARS of broiler breast muscle at
inclusion of 1g/kg Mondia whitei was
observed. Delles et al. (2011) corroborated
this studies by reporting that samples from
birds fed anti-oxidant supplemented diet,
showed lower TBARS formation compared
with basal dietary regimes. Other studies
focusing on natural antioxidants have also
shown that feeding broilers high levels of a-
tocopherol (De Winnie and Dirinck, 1996)
and Se (Ryu et al., 2005) delayed the onset
of oxidative off flavour formation in
chicken meat during storage.

Table 5: Meat quality and stability parameters of breast meat from broiler chickens fed diets

containing Mondia whitei

Inclusion levels of Mondia whitei (g/kg Diet)

Parameter Control 0.5 1 1.5 2 SEM  P-value
Muscle pH 6.51° 6.68° 6.72% 6.66* 6.71* 0.026  0.037
Cook Loss (%) 20.67% 20.00®  18.00° 32.67* 33.33* 2.108 0.031
WAP (%) 0.90 0.63 1.07 0.73 1.10 0.125 0.770
Ref.Loss(%) 9.10° 1097 8.57° 13.43*  13.93* 0.730 0.026
TBARS(mg/kg)  5.70* 3.50% 3.43b 4.702 4.87° 0.230 0.016
SOD(IU ML-1) 6.06 7.44 6.02 6.80 5.96 0.121 0.514

b Means with different superscript along the same rows are significantly different (P < 0.05)
WAP — Water Absorptive Power, TBARS — Thiobarbituric acid reactive substance

Cooking loss is known to be one of the main
factors affecting meat quality, because
some nutrients may be lost in the exudates
by water loss, and affect juiciness and
tenderness. In this study, the observed
decrease in cooking loss in meat obtained
from broiler birds fed up to 1g/kg inclusion
level agrees with the findings of Symeon et
al. (2009) that dietary supplementation of
curry plant extracts decreased cooking loss
of broiler meat at 0.5% inclusion level.
Kolodzej-Skalaska et al. (2011) reports
also corroborated observation from this
study. Most of the parameters measured
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were not significant (P>0.05) except for the
overall acceptability as shown in Table 6.
The result indicates lesser acceptability of
the meat. This may be due to high cooking
loss of meat samples (Table 5) in which
most of the meat nutrients were not retained
during cooking, hence reducing overall
acceptability. This result disagreed with the
study of Waskar et al. (2011) that
supplementation with herbal products in
poultry diets was effective in improving
overall meat quality attributes such as
tender yield, sensory characteristics,
overall palatability and consumer
acceptability of meat.
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Table 6. Sensory Evaluation of Broiler Chickens fed diet containing Mondia whitei

Inclusion of Mondia whitei (g/kg Diet)

Parameter 0 0.5 1.5 2 SEM
Colour 5.46 5.58 6.12 6.00 5.54 0.11
Juiciness 5.50 5.46 5.63 6.00 5.38 0.12
Meaty Flavour 6.38 6.50 6.17 6.42 6.58 0.11
Tenderness 6.34 5.88 5.92 6.17 542 0.11
Saltiness 5.17 5.59 5.75 5.58 5.38 0.10
Overall Flavour 6.13 6.17 5.92 6.17 5.42 0.11
Overall Acceptability  6.25" 6.21%® 6.09% 6.21%® 5.75° 0.07

&b Means within rows with different superscripts differ significantly (p <0.05)

SEM: Standard error of mean.

Conclusion

In conclusion Mondia whitei had effect on
some physiochemical parameters such as
meat colour (Lightness and Yellowness)
and overall acceptability for sensory
evaluation of broiler chicken.
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