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ABSTRACT

The growing human population has led to an increased demand for animal-based food
products, particularly meat. One potential solution to this problem is to increase the production
and consumption of poultry and poultry products. However, the high cost of feed resources
remains a significant obstacle, leading to the exploration of alternative feed ingredients such
as Cassia obtusi folia leaf meal (COLM). This study evaluated the effect of feeding varying
levels of Cassia obtusifolia leaf meal (COLM) on the growth performance, carcass and internal
organ characteristics and haematological parameters and serum biochemical indices of
broiler chickens. A total of 200dayold broiler chicks were randomly allottedto five dietary
treatments with COLM included at 0%, 5%, 10%, 15%, and 20%. Growth performance,
carcass characteristics, haematological parameters and serum biochemical indices were
measured. Inclusion of COLM up to 20% in broiler starter diets did not significantly affect
growth performance, but improved feed conversion ratio at the 10% and 20% inclusion levels.
In the broiler finisher phase, inclusion of COLM up to 20% did not affect growth performance,
but there was an increasein feed intake at the higher inclusion levels (5%, 15%, 20%). Carcass
characteristics and internal organ weights were not significantly affected by COLM inclusion
up to 20%, except for increased relative weights of the lungs, liver, and pancreas. Higher
inclusion levels of COLM (20%) had some negative impacts on hematological parameters like
RBC, Hb, and WBC, as well as increased serum urea levels, suggesting potential adverse
effects of anti-nutritional factors at these levels. COLM can be included in broilers diets up to
15% level of inclusion.

Keywords: Broiler chicken, Carcass characteristic, Cassia obtusifolia, Growth performance,
Haematological parameters
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1.0 INTRODUCTION

The growing human population has led to an increased demand for animal-based food products,
particularly meat. Animal protein plays a crucial role in physical and mental development, and its
deficiency can lead to nutritional diseases and reduced disease resistance (Akinimtimi,2004).
However, the recommended daily intake of animal protein in Nigeria is not being met, with the
average Nigerian consuming only 3.25 to 8.60g per day, far below the recommended 34g (De
Vries-ten Have, 2020).

This low intake of animal protein has significant implications for the health and development of
the Nigerian population, particularly the children,youth and labor force (Akinimtimi, 2004). One
potential solution to this problem is to increase the production and consumption of poultry and
poultry products. However, the high cost of feed resources remains a significant obstacle to meeting
the demand for animal protein in developing countries like Nigeria, with feed costs accounting for
up to 70% of the total cost of broiler production (Adejinmiet al., 2000).

Leafy vegetables, such as Cassia obtusifolia, are known to be a good source of proteins, vitamins,
minerals, and dietary fiber, while being low in carbohydrates and fats (Negi and Roy, 2001). Cassia
obtusifolia, also known as "sickle pod" or "coffee weed,” is a leguminous plant that grows
abundantly as a weed in the northern region of Nigeria. The leaves of this plant are commonly used
to make a local delicacy, and the seeds have been used for various purposes, including as a coffee
substitute (Oursmanet al., 2005; Damron and Jacob, 2009).

Studies have shown that Cassia obtusifolia leaf meal is relatively high in protein (27.4% DM),
crude fiber (16.8% DM), and essential minerals such as calcium (3.1%) and potassium (1.3% DM)
(Ayssiwedeet al., 2012). Additionally, the leaf meal contains negligible amounts of anti-nutritional
factors such as tannins, polyphenols, and phytates (Nuhaet al., 2010; Adjudji, 2005). These
characteristics make Cassia obtusifolia a potentially valuable feed ingredient for poultry, as it could
help address the high cost of conventional protein sources and contribute to meeting the growing
demand for animal protein. Available evidence from Ojoet al. (2016), Ayssiwedeet al. (2011), and
Adebiyi et al. (2017) suggests that moderate inclusion levels (up to 10-15%) of Cassia obtusifolia
or related Cassia leaf meals can be beneficial for broiler growth performance and carcass
characteristics, without negatively impacting blood profile. However, further research specifically
on Cassia obtusifolialeaf meal and its effects on broiler blood parameters, as noted by Nuhaet al.
(2010), would be required to draw more definitive. The objectives of this study are to evaluate the
effects of feeding graded levels of Cassia obstusifolia leaf meal on the performance, carcass and

internal organs characteristics and blood components of broiler chicken.
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2.0 MATERIALS AND METHODS

The study was conducted at the Farming Skills Acquisition Centre Ganye, Ganye Local
Government Area, Adamawa State. Cassia obtusifolia leaves were collected from Billiri Local
government Area of Gombe State. The leaves were sun-dried for one week. The sample (Cassia
obtusifolia leaves) were then ground into fine powder using grinding machine.

A completely randomized design was used for the experiment. The diets were formulated such that
Cassia obtusifolia leaves were used at 0%, 5%, 10%, 15% and 20% in diets T1, T2, T3, T4 and T5
respectively for both starter and finisher diets as shown in Tables 1 and 2. Treatment one (T1)
served as the control diet. A total of two hundred (200) day-old broiler chicks were used for the
experiment. They were purchased from Sabore Farms Ltd, Adamawa State, Nigeria. The chicks
were brooded for one week and were weighed and randomly allotted to five dietary treatments with
forty broiler chicks per treatment and replicated four times with ten birds per replicate. The feeding
trial lasted for 7 weeks. The birds were managed on a deep litter system throughout the
experimental period. Drinking water and feed were offered ad libitum. All the necessary routine
and occasional management were carried out as recommended by Roberts, (2000).

Prior to the commencement of the experiment, the birds were weighed to obtain their initial body
weights and subsequently weighing were carried out on weekly basis.The feed intake for each
replicate was calculated as the difference between the initial feed offered and the leftover feed. The
feed intake per treatment was then determined by averaging the feed intake values of the replicates.
Feed intake = Initial feed offered - Leftover feed

The average daily weight gain was measured on per replicate basis. The mean of forty birds per
replicate were taken on weekly basis to determine the weekly body weight gain.

ADWG = (Final weight - Initial weight) / Number of days

The feed conversion ratiowas calculated as the feed intake per unit rate of weight gain using the
formula described by Abubakar and Oni (2000).

FCR = Daily feed intake + Daily weight gain

At the end of the experimental period, 4 birds were randomly selected from each treatment group
(one from each replicate) for carcass and internal organs evaluation. The birds were weighed and
starved of feed overnight to remove the intestinal content thereby emptying the crop and residual
ingesta, but only water was provided. The following morning before slaughter, the selected birds
were weighed to obtain live body weight. The birds were slaughtered using a sharp knife and
allowed to bleed completely. Thereafter, the slaughtered birds were immersed in a warm water for

few minutes to facilitate de-feathering and evisceration to determine the following; plucked weight,
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eviscerated weight, carcass weight and dressing percentage. Head, viscera and legs were removed
to determine the carcass weight. Dressing percentage was calculated without the viscera and offal
using the formula:

Dressing percentage (%) = (Carcass weight / Live body weight) x 100

All internal organs including the heart, gizzard, liver, lungs, pancreas, caecum, large and small
intestines were weighed, measured and the weights are expressed as percent of live weight

On the last day of the experiment, blood samples were collected from 4 birds per treatment for
determination of haematological parameters and serum biochemical indices. The haematological
parameters measured include Packed Cell Volume (PCV), Red Blood Cell (RBC) count,
Haemoglobin (Hb) concentration, and White Blood Cell (WBC) count. The erythrocytic indices
such as Mean Corpuscular Volume (MCV), Mean Corpuscular Haemoglobin (MCH), and Mean
Corpuscular Haemoglobin Concentration (MCHC) were determined using the formula described
by Jain (1993). The serum biochemical indices measured include total protein, albumin, urea,
creatinine, cholesterol, and glucose.

Proximate analysis of Cassia obtusifolia leaf meal and the experimental diets (starter and finisher)
were carried out as described by AOAC (2000), including the determination of crude protein, crude
fat, crude fiber, ash, and other relevant phytochemical composition

All data generated from the experiment were subjected to one-way Analysis of Variance (ANOVA)
in a Completely Randomized Design (CRD) using SAS statistical software (SAS Institute, 2010).
Significant differences between treatment means were determined using Duncan's Multiple Range
Test.

Table 1: Percentage Composition of Experimental Broiler Starter Diets

Dietary Treatment

Ingredients (%) T1 T2 T3 T4 Ts
Maize 49.92 47.07 44.22 41.47 38.69
Groundnut cake 31.44 29.13 26.98 24.73 22.51
Cassia obtusifolia leaf meal 0.00 5.00 10.00 15.00 20.00
Fish meal 5.00 5.00 5.00 5.00 5.00
Maize offal 10.00 10.00 10.00 10.00 10.00
Bone meal 3.00 3.00 3.00 3.00 3.00
Salt 0.25 0.25 0.25 0.25 0.25
Premix* 0.25 0.25 0.25 0.25 0.25
Lysine 0.10 0.10 0.10 0.10 0.10
Methionine 0.20 0.20 0.20 0.20 0.20
Total 100 100 100 100 100
Calculated Analysis

Crude protein 23.01 23.04 23.09 23.08 23.04
Crude fibre 4.79 5.27 5.77 6.23 6.64

4
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Calcium 0.263 0.411 0.560 0.708 0.855
Phosphorus 0.510 0.484 0.459 0.433 0.409
Methionine 0.852 0.7838 0.824 0.808 0.788
Lysine 1.327 1.290 1.255 1.209 1.155
ME(Kcal/Kg) 2856.80 2825.52 2815.00  2800.23  2790.44

Metabolizable energy (ME) (Kcal/kg) (Kong and Adeola,2014)

Premix supplied per kg of diet: vie A, 10,000 iu; vit, D, 2, 800iu; vit E, 35,000iu; vit K,
1,900mg; vit B12, 19mg; Riboflaxin, 7,000mg; pyridoxine, 3,000mg; Thiamine, 2,200mg; D-
pentothenic acid, 11, 000mg. Nicotinic acid, 45,000mg; folic acid 1,400mg Zn, 40,000mg Fe,
32,000mg; Se, 160mg; iodine, 800mg; cobalt, 400mg; choline, 475,000mg; Mrthionine,
50,000mg.

Table 2: Percentage Composition of Experimental Broiler Finisher diets

Dietary Treatment

Ingredients (%) T1 LE Ts Ty Ts
Maize 52.29 49.39 46.65 43.91 41.13
Groundnut cake 23.86 21.76 19.49 17.24 15.02
Cassia obtusifolia leaf meal  0.00 5.00 10.00 15.00 20.00
Fish meal 5.00 5.00 5.00 5.00 5.00
Maize offal 15.00 15.00 15.00 15.00 15.00
Bone meal 3.00 3.00 3.00 3.00 3.00
Salt 0.25 0.25 0.25 0.25 0.25
Premix* 0.25 0.25 0.25 0.25 0.25
Lysine 0.10 0.10 0.10 0.10 0.10
Methionine 0.25 0.25 0.25 0.25 0.25
Total 100 100 100 100 100
Calculated Analysis

Crude protein 20.08 20.08 20.08 20.08 20.08
Crude fibre 4.47 4.95 5.49 6.05 6.45
Calcium 0.188 0.336 0.485 0.635 0.782
Phosphorus 0.453 0.427 0.404 0.384 0.353
Methionine 0.803 0.79 0.78 0.76 0.75
Lysine 1.171 1.135 1.103 1.069 1.020
ME(Kcal/Kg) 2889.2 2857.9 2814.6 2804.8 2747.7

Metabolizable energy (ME)(Kcal/kg)(Kong and Adeola,2014)

Premix supplied per kg of diet: vie A, 10,000 iu; vit, D, 2, 800iu; vit E, 35,000iu; vit K,
1,900mg; vit B12, 19mg; Riboflaxin, 7,000mg; pyridoxine, 3,000mg; Thiamine, 2,200mg; D-
pentothenic acid, 11, 000mg. Nicotinic acid, 45,000mg; folic acid 1,400mg Zn, 40,000mg Fe,
32,000mg; Se, 160mg; iodine, 800mg; cobalt, 400mg; choline, 475,000mg; Methionine,
50,000mg
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3.0 RESULTS AND DISCUSSION

3.1 Proximate Composition of Cassia obtusifolia leaf meal

The result of the proximate composition of the Cassia obtusifolia leaf meal (COLM) is presented
in Table 3. The COLM had a Dry Matter (DM) content of 94.30%, Crude Protein (CP) of 23.63%,
Crude Fibre (CF) of 3.33%, ash of 12.17%, Ether Extract (EE) of 4.14%, and Nitrogen-Free Extract
(NFE) of 53.14%. The crude protein obtained in this study was slightly higher than the 21.40%
reported by Nworguet al. (2007), 21.10% reported by Adjoudjiet al. (2005) and the 22.10%
reported by Oluremiet al. (2010). However, Ayssiwedeet al. (2012) reported a higher value of
27.40% compared to this study. Crude fibre value was lower than 19.25% reported by Oduraet al.
(2008). The metabolizable energy was higher than the 2050 kcal/kg reported by Ayssiwedeet al.
(2012). The variation in the nutrients composition of the leaf meals may be associated with the age
of the leaves at harvesting, climatic conditions, edaphic factors, methods of processing and
laboratory analysis as asserted by Taiwo et al. (2005).

The COLM also contained the following anti-nutritional factors: phytate (0.29), saponin (0.66),
tannins (0.48), and oxalates (0.26). Igileet al. (1995) quantified the anti-nutritional factors in Cassia
obtusifolia leaves, reporting values for tannins (0.36%), phytates (0.29%), and oxalates (0.26%),
which are within a similar range to the findings in this study. These finding are supported by the
review from Siddhuraju and Becker (2003), which stated that Cassia species, including Cassia
obtusifolia, contain significant amounts of anti-nutritional factors.

Table 3: Proximate Composition and Antinutritional Factors of Cassia obtusifolia Leaf
Meal

Nutrients Percentage composition
Dry matter 94.30
Crude protein 23.63
Crude fibre 3.33
Total ash 12.17
Ether extract 4.14
Nitrogen free extract 56.73
Metabolizable energy Kcal/kg 3101.45
Anti-nutritional factors

Phytate 0.2899
Saponin 0.65813
Tannins 0.48112
Oxalates 0.26332
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3.2 Performance of Starter and Broiler Finisher Chickens fed Cassia obtusifolia leaf meal
The effect of feeding COLM on the performance of broiler starter and finisher is presented in
Table 4 and 5. In thebroiler Starter phase (2-4 weeks), the initial weights of the birds were
similar across all dietary treatmets. Final weights ranged from 724.01 g (T5, 20% COLM) to
772.83 g (T2, 5% COLM), but the differences were not significant. Total weight gain ranged
from 589.20 g (T1, 0% COLM) to 631.83 g (T2, 5% COLM), with no significant differences.
Total feed intake was significantly different (p<0.05) inT2 (5% COLM) and T4 (15% COLM)
compared to other treatments. Average daily weight gain (ADWG) varied from 21.04 g (T1,
0% COLM) to 22.56 g (T2, 5% COLM), but differences were not significant. Average daily
feed intake (ADFI) was significantly higher in T2 (5% COLM) and T4 (15% COLM). Feed
conversion ratio (FCR) was significantly better in T3 (10% COLM) and T5 (20% COLM)
compared to T4 (15% COLM), indicating improved efficiency at these COLM levels. in the
broiler finisher phase (5-8 weeks), the inclusion of COLM had the following effects on growth
performance; the Initial and final weights did not differ significantly across dietary treatments.
Total weight gains also did not differ significantly. Total feed intake (TFI) was
significantly(p<0.05)in broilers fed 5% COLM (T2), 15% COLM (T4), and 20% COLM (T5)
diets compared to the control (0% COLM, T1). Average daily weight gain (ADWG) did not
differ significantly. Average daily feed intake (ADFI) was significantly higher in broilers fed
15% COLM (T4) and 20% COLM (T5) diets compared to control. There were no significant
differences in feed conversion ratio (FCR) among dietarytreatments.

The findings from this study on the growth performance of broilers fed varying levels of Cassia
obtusifolia Leaf Meal (COLM) in their diet provide valuable insights into the potential of this
unconventional feed ingredient. In the broiler starter phase (2-4 weeks), the results showed that
the inclusion of COLM up to 20% did not significantly impact final weights or total weight
gain compared to the control diet. However, the feed conversion ratio (FCR) was significantly
improved at the 10% and 20% COLM inclusion levels. This suggests that COLM can be
utilized as a feed ingredient in broiler starter diets without detrimental effects on growth
performance, and may even enhance feed efficiency at certain inclusion levels. Similar findings
have been reported in other studies. A study by Shim et al. (2012) evaluated the effects of
dietary COLM inclusion (0%, 5%, 10%, and 15%) on the growth performance of broilers
during the starter phase. They found no significant differences in final body weight and weight
gain, but a significantly improved FCR in the 10% and 15% COLM treatment groups compared
to the control (0% COLM). Another study by Nguyen et al. (2018) also demonstrated that
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including up to 15% COLM in broiler starter diets did not adversely affect growth performance,
and improved FCR at the 10% and 15% inclusion levels.

During the broiler finisher phase (5-8 weeks), the present study found no significant differences
in initial weight, final weight, total weight gain, and FCR among the dietary treatments.
However, total feed intake (TFI) and average daily feed intake (ADFI) were significantly
higher in the 5%, 15%, and 20% COLM treatment groups compared to the control. This
suggests that broilers in the later growth stages may consume more feed when COLM is
included in the diet, without necessarily resulting in improved growth performance. Similar
patterns have been observed in other studies. Nguyen et al. (2018) reported that including up
to 15% COLM in broiler finisher diets did not significantly affect final body weight, weight
gain, or FCR, but increased feed intake at the higher inclusion levels. Likewise, a study by
Onyimonyi and Ugwu (2007) found that dietary COLM inclusion up to 20% in broiler finisher
diets did not compromise growth performance, but increased feed intake. The improved feed
efficiency observed in the broiler starter phase and the increased feed intake in the finisher
phase with COLM inclusion may be attributed to the nutritional composition and functional
properties of the leaf meal. COLM is rich in protein, fiber, and various bioactive compounds,
such as antioxidants and antimicrobial agents, which may have beneficial effects on the gut
health and nutrient utilization of broilers (Shim et al., 2012; Nguyen et al., 2018).

Table 4: Growth Performance of the Broiler Starter Fed COLM (2-4 Weeks)

Dietary Treatments

(COLM)
Parameter T1(0%) T2(5%) Ta(10%)  Ta(15%) Ts5(20%) SEM
Initial weight (g) 141.00 14100 141.25 14125 14125 0.37™
Final weight (g) 73020 772.83  764.27 74397 72401  24.08™
Total weight gain (g) 589.20 631.83  623.02 602.72  618.66  26.55"
Total feed intake (g)  750.34° 821.72® 688.97" 854.32%  732.73°  23.47%
Average daily weight 21.04 22.56 22.25 21.52 22.09 0.95™
gain(g)
Average daily feed 26.79°  29.34%  24.60° 30.51*  26.16°  0.84%
intake(Q)
Feed conversion ratio  1.28%  1.30%  1.11 1.432 1.19P 0.07*

&b Means on the same row with different subscripts are significantly different (p<0.05)NS =
SEM =
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Table 5: Growth Performance of the Broiler Finisher Fed COLM (5-8weeks)

Dietary Treatments

(levels of COLM)
Parameter T1(0%) T2(5%) T3(10%)  Ta(15%) Ts5(20%) SEM
Initial weight (g) 730.20 772.83  764.27 743.97 72401  24.08™
Final weight () 1446.87 1530.55 1432.82 1440.22 1383.29  46.57"
Total weight gain (g) 716.67  757.72  668.55 696.25  659.27  44.46™
Total Feed Intake (g) 2478.00° 2644.37% 2700.68%*  2765.62% 2758.19%° 83.79"
Average daily weight 25.59 27.06 23.87 24.86 23.54 1.59™
gain (g) N
Average daily feed ~ 88.50°  94.44%®  96.45% 98.77% 9850  2.99
intake (g)
Feed conversion ratio 3.48 3.49 4,19 3,98 4,23 0.28

&b Means on the same row with different subscripts are significantly different (p<0.05),NS=
SEM =

3.4 Haematological Parameters and Serum Biochemical Indices of Broiler Chickens fed
Cassia obtusifolia leaf meal

The haematologica Iparameters and serum biochemical indices of broiler chickens fed Cassia
obtusifolia leaf meal are shown in Table 6. There were no significant differences in the packed
cell volume (PCV), observed across the treatment groups which aligns with the findings of
lyayi and Tewe (1998) and Esonuet al. (2001), who also reported no significant differences in
PCV among broilers fed varying levels of Cassia obtusifolia leaf meal (COLM). However, Ani
and Okorie (2009) reported a significant difference in the PCV as the level of COLM increased.
A study by Ebenebeet al. (2013) on broilers fed Moringa oleiferaleaf meal, another
unconventional protein source, also found no significant differences in PCV, suggesting that
the inclusion of certain leaf meals may not necessarily impact this parameter.

Red blood cell was significantly higher in the control group (T1 0% COLM) compared to the
group with the highest level of COLM (T5 20%).The reductions in red blood cell (RBC) count
and haemoglobin (Hb) levels observed in the higher COLM inclusion groups align with the
findings of Ani and Okorie (2009). This could be attributed to the potential inhibitory effects
of anti-nutritional factors, such as tannins, on erythropoiesis and haem synthesis. Similar
reductions in RBC and Hb have been reported in broilers fed other tannin-containing feedstuffs,
such as Bambara groundnut (Ekpoet al., 2010) and sorghum (Amaefule and Nwagbara, 2004).
The anti-nutritional factors in COLM may have interfered with iron absorption and utilization,

leading to the lower RBC and Hb values.
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The white blood cells count was significantly higher in the control group compared to the other
treatment groups. The significantly lower values observed in the COLM-supplemented groups
compared to the control are consistent with the findings of Ani and Okorie (2009). This could
suggest potential immunosuppressive effects of COLM, possibly due to the presence of anti-
nutritional factors. A study by Ndoenlaet al. (2015) on broilers fed Moringa oleiferaleaf meal
also reported reduced WBC counts, further supporting the notion that certain leaf meals may
have an impact on the avian immune system.

For the erythrocytic indices, the higher mean corpuscular volume (MCV) and mean corpuscular
haemoglobin (MCH) observed in the 20% COLM group align with the findings of Ani and
Okorie (2009), who attributed this to the potential development of macrocytic anemia. This
could be linked to the interference of anti-nutritional factors with red blood cell maturation and
haemoglobin synthesis.

Regarding the serum biochemical parameters, the lack of significant differences in total protein
and creatinine among the dietary treatments is consistent with the findings of lyayi and Tewe
(1998) and Esonuet al. (2001). However, the significantly higher urea levels observed in the
10%, 15%, and 20% COLM groups compared to the control and 5% COLM groups warrant
further discussion.

Elevated urea levels can be an indicator of impaired kidney function, which may be a
consequence of the potential detrimental effects of anti-nutritional factors present in COLM at
higher inclusion levels. This is supported by the findings of Ahamefule et al. (2006), who
reported increased urea levels in rabbits fed high levels of Mucuna pruriens, another tannin-
containing feed ingredient.

The significantly higher glucose levels observed in the 10% COLM group compared to the
other treatments are not consistent with the findings of lyayi and Tewe (1998) and Esonuet al.
(2001). This discrepancy may be due to the complex interactions between the bioactive
compounds in COLM and glucose metabolism, which warrants further investigation. Studies
on the glycemic effects of other leaf meals, such as Moringa oleifera(Olugbemiet al., 2010),

have shown variable results, highlighting the need for more research in this area

10
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Table 6: Haematology and Biochemical Indices of Broiler Chickens Fed Cassia obtusifolia

Leaf Meal
Dietary Treatment
(Levels of COLM)

Parameter T1(0%) T2(5%) T3(10%) T4(15%) Ts5(20%) SEM
Packed cell volume 30.82  27.78 28.10 28.89 28.28 1.72"
Red Blood cell (x10'%/L) 2.55%  2.12% 2.22% 2.12a" 1.97°  0.13*
Haemoglobin (g/L) 138.75% 120.00®  120.00®®  120.25® 114.66° 6.86*
White Blood Cell 104.43* 99.87° 91.32b 98.04>  87.12° 5.27*
(x10%/L)

Mean corpuscular 54.43°  56.75% 53.82° 56.87%  58.10° 0.94*
haemoglobun (Pg)

Mean corpuscular 120.75% 131.50°  126.25°  136.25® 143.67% 2.98**
Volume (FL)

Mean corpuscular 451.75° 432.75°  426.50°  417.50° 405.67° 5.55**
Haemoglobin

concentration(g/L)

Serum biochemical indices

Total protein 66.42 57.72 64.55 51.95 45.06 7.55™
Albumin (mg/dl) 24.40 14.46 13.86 16.04 27.31 4.79"
Urea (mmol/L) 19.72° 14.38¢ 30.428 31.39° 28.72%  0.82***
Creatinine (mmol/L) 42,77 42.78 39.40 45.22 41.79 2.76"™
Glucose (mmol/L) 1.47¢  2.85P 3.49° 1.58¢ 1.93¢ 1.18*
Cholesterol (mmol/L) 3.08 3.38 3.06 3.08 2.65 0.29"

abCMeans on the same row with different subscripts are significantly different (p<0.05)NS =
,SEM =

3.3 Carcass and Internal Organ Characteristics of Broiler Finisher Chickens fed Cassia
obtusifolia leaf meal

The results of a carcass analysis and internal organ characteristics of broiler chickens fed different
levels of Cassia obtusifolia leaf meal in their diet is presented in Table 7. Live weight, plucked
weight, eviscerated weight, carcass weight, and dressing percentage were not significantly different
(p>0.05) among the dietary treatments, indicating that the inclusion of COLM up to 20% did not
have a significant impact on the overall carcass characteristics of the broiler chickens. This is
consistent with the findings of Yakubuet al. (2017), who reported no significant differences in
carcass characteristics of broiler chickens fed COLM leaf meal.

The length of the large intestine was significantly affected (p<0.01) by the dietary treatments. The
longest large intestine length was observed in the 20% COLM group (T5), which was significantly
higher than the 0% and 10% COLM groups (T1 and T3). This is in contrast with the findings of

11
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Ayssiwedeet al. (2012), who reported that the lengths of the small and large intestines were not
significantly affected by COLM inclusion up to 15% in broiler diets. The differences in findings
could be attributed to variations in the experimental conditions, such as the duration of the study,
the age of the broilers, or the specific COLM used. The lengths of the small intestine and caecum
were not significantly different (p>0.05) among the dietary treatments.

The relative weights of the lungs, liver, and pancreas were significantly affected (p<0.01, p<0.001)
by the dietary treatments. The lung weight percentage was significantly higher in the 5%, 10%, and
15% COLM groups (T2, T3, and T4) compared to the 0% COLM group (T1).The liver weight
percentage increased significantly with the increasing levels of COLM, with the highest percentage
observed in the 20% COLM group (T5).The pancreas weight percentage was significantly higher
in the COLM-supplemented groups (T2, T3, T4, and T5) compared to the control group (T1). The
relative weights of the heart, small intestine, gizzard, and caecum were not significantly different
among the dietary treatments. These findings are partially supported by the study of Adeosun et al.
(2016), who reported that the relative weights of the liver and pancreas were significantly increased
with COLM inclusion up to 15%, but the relative weight of the lungs was not affected. The
differences in the findings related to the relative weight of the lungs could be due to several factors,
such as the specific COLM used, the broiler strain, the duration of the experiment, or the feeding
regime. Further research is needed to fully understand the underlying mechanisms and reconcile
the varying results.
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Table 7: Carcass and Internal Organs Characteristics of Broiler Chicken Fed COLM

Dietary Treatment

(levels of COLM)
Parameter T1(0%) T2(5%) Ts3(10%)  Ti(15%) Ts5(20%) SEM
Live weight (g) 1475.42 1499.58 1395.71 1396.78  1339.10 53.20™
Plucked weight (g) 1264.74 1288.90 1185.03 1186.10 1128.42 38.91™
Eviscerated weight (g) 1118.84 1143.00 1039.13 1040.20 98252  36.17™
Carcass weight (Q) 973.05 997.21 893.34 894.41 836.74  33.89™
Dressing Percentage 65.61 66.49 63.84 64.01 62.26 1.31™
Heads (g) 38.82 45.63 39.49 41.88 40.85 2.09™
Legs () 61.24 66.96 60.45 63.05 60.28 4.59"
Small intestine Length (cm) 82.25 86.00 80.87 80.75 76.38 4.40"
Large intestine length (cm) 77.62°  89.50% 78.62° 87.25%  102.50* 5.23**
Caecal length (cm) 31.75 35.25 34.00 37.00 33.25 1.64"
Internal organs (% of live
wgt) 0.41 0.44 0.41 0.44 0.47 0.05"
Heart 0.35° 0.58% 0.582 0.572 0.522 0.05"
Lungs 1.00¢ 1.27°¢  1.47° 1.59% 1.87° 0.11™
Liver 0.14° 0.222 0.222 0.222 0.23? 0.02**
Pancreas 1.96 1.14 1.34 1.23 1.34 0.14"™
Small intestines 1.31 1.60%  1.66% 1.66% 2,212 0.23"
Large intestine 1.90 2.29 2.43 2.38 2.65 0.23"
Gizzard 0.38 0.37 0.42 0.47 0.50 0.04
Caecal

abMeans on the same row with different subscripts are significantly different (p<0.05) NS =,
SEM =

4.0 CONCLUSION AND RECOMMENDATIONS
4.1 Conclusion

Cassia obtusifolia leaf meal (COLM) is a good source of protein, fiber, and essential minerals,
making it a potentially valuable feed ingredient for poultry. Inclusion of COLM up to 20% in
broiler starter diets did not significantly affect growth performance, but improved feed
conversion ratio at the 10% and 20% inclusion levels. In the broiler finisher phase, including
COLM up to 20% did not compromise growth performance, but increased feed intake at the
higher inclusion levels (5%, 15%, 20%). Carcass characteristics and internal organ weights

were not significantly affected by COLM inclusion up to 20%, except for increased relative
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weights of the lungs, liver, and pancreas. Higher inclusion levels of COLM (10-20%) had some
negative impacts on hematological parameters like RBC, Hb, and WBC, as well as increased
serum urea levels, suggesting potential adverse effects of anti-nutritional factors at these levels
4.2 Recommendations.

This study therefore recommends inclusion of COLM in broiler diets up to 10-15% without
negatively impacting growth performance, carcass characteristics, and blood profile. Further
research is needed to fully understand the effects of COLM inclusion on broiler health and
production, particularly in relation to the anti-nutritional factors present in the leaf meal.
Exploring feed processing techniques to reduce the anti-nutritional factors in COLM could help
increase the safe inclusion level in broiler diets. The economic benefits of using COLM as a
feed ingredient should be evaluated to determine its feasibility and cost-effectiveness compared

to conventional protein source
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