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Abstract -

In a 6-week feeding trial, Vernonia amygdaliana leaf meat (VaL.M) was tested as a dietary ingredient
in broiler starter diets. The diets comprised VaLM included ar Og (diet 1), 50g per kg basal diet
(incorporated at the expense of groundnut cake and wheat offals — diets 2 and 3 respectively) and
100g per kg basal diet (incorporated at the expense of groundnut cake — diet 4). During the study,
parameters such as characteristics, blood parameters, histopathology of some organs (liver, kidney,
lungs, heat, gizzard and pancreas) and carcass characteristics were investigated. Birds fed on
ValM - based diets performed paorly, the effects of the diet being more pronounced on those fed
diet 4. Addition of VaLM to poultry feed significantly (P<0.05) reduced feed intake and weight gain
of experimental birds. Blood cellular constityents decreased significantly (P<0.05) in birds fed
VaLM — based diets and there were serious histopathological changes within the liver, kidney, lungs,
heart, gizzard and pancreas.
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Introduction

In Nigeria, feed cost is estimated to be over 70%
of the total cost of production livestock intensive
(Ogunfowora, 1984). This is due to the in-
availability and stecp rises in the prices of
conventional feed ingredients, especially the
energy and protein sources. A major solution to
this problem is utilizing non-conventional
sources of feed ingredients such as leafy plant,
which can be incorporated into poultry diets.
Although the protein from such leaves could be
fed to farm animal in form of leaf protein
concentrates (Farinu ef al, 1992). This
technology is not yet fully developed in Tropical
Africa.

Several foliage portions of different plants have
been used in poultry nutrition. These include the
leaf meals of Adansonia digitaf(Luru), Cynodon
plectostachyum  and  Giant  star  grass
(Ogunmodede and wogar, 1976), Leucaene
(Taplin ef a/, 1981; Dada et al, 2000), Baobab
(Ojabo  and  Njoku,1986),  Glyricidia
sepium(checke and Rahanjo, 1987), Azolia and
Banana plants (Cambel, 1989a,b), Cassava plant
(Sanchez et al, 1986, Ogbonna and Oredein,
1998 Eruvbetine et al;, 2003), Duckweed
(Hanstein er al, 1994)wild sunflower (Odunsi
etal, 1996), Water Hyacinth (Dairo, 1997) and
Mimosa (Nworgu and Fapohunda, 2002) Which
have been incorporate into poultry diets.
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Iernonia amvgdalina (bitter leaf) belong to the
family composite. It grows throughout the
tropics and it is an erect branches shrub or small
tree (FAO, 1974). Tt is used in folk medicine and
as a condiment in soup preparation. However,
some antifeedants have been identified in the
leaves(Jisaka et al. 1993; lgile et al, 1994).
Reports on the feeding value of the plant for
poultry are still scanty. In the light of the wide
use of vernonia leaves for food purpose and folk
medicine, this stady was designed to evaluate
the nutrition and toxicological implication of
feeding Vernonia amygdalina leave to starter
broiler chicks.

Materials And Methods

Experimental Diets

The VaLM (lernonia amyvgdaling lcaf meal)
used in this studv were harvested fresh from
local farms in Nigeria, sun dried, milled and
used in formulating the experimental diets for
day-old broiler chicks (Tabiel). All dicts were
made iso-nitrogeneous (23% Crude protein) and
iso-caloric (2.900kcalkg) Diet 1 (basal diet)
served as the control. Each of the diets 2 and 3
contained 50g Val.M/kg basal diet incorporated
at the expense of GNC and wheat offals
respectively. Diet 4 contained 100g ValL.M/kg
basal diet incorporated at the expense of GNC.

Table 1: Composition of ValM- Based Diets (g kg-1)

INGREDIENTS DIETS
1 2 3 4

Maize 587.7 568.4 596.30 54590
Groundnut cake 250.00 200.00 250.00 150.00
Blood meal 19.00 40.00 28.00 48.60
Fish meal 42.30 10.60 27.70 54.60
Wheat offal 50.00 50.00 - 50.00
ValM - 50.00 50.00 100.00
Bone meal 25.00 25.00 25.00 25.00
Opyster shell 10.00 10.00 10.00 10.00
Pabm oil 3.00 3.00 3.00 3.00
Salt 3.00 3.00 3.00 3.00
Vit/Min. Mix 5.00 5.00 5.00 5.00

+ Methionine 3.00 3.00 3.00 3.00
Lysine 2.00 2.00 2.00 2.00
Calculated Analysis:
Crude protein (%) 223.00 23.00 23.00 23.01
M.E (kcal/g) 2929.79 2894.30 2874.35 2854.72

Birds and Management

Ninety- six (96) day old chicks were randomly
allocated to the four dietary treatments. Each
treatment consisted of two replicates with
twelve chick per replicate .The chicks were
weighed at the beginning of the feeding trial and
weekly thereafter. Feed and water were supplied
ad libitum until the birds were six weeks old (i.e.
end of grower phase). At the end of the feeding
trial. blood were taken by cardiac puncture from

cight birds chosen at random from each
treatment.

Thereafter, the birds were fasted overnight and
killed by cervical bone dislocation method.
After defeathering and evisceration carcass
characteristics such as the dressing and
eviscerated  carcass  percentages  were
determined. The internal organ was dissected
out after weighing and the liver. kidney. lungs.
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mcart. gizzard and pancreas were preserved in
10% formalin solution prior to cutting. The
ussue were trimmed and fixed in Bouin’s
fixative for 24hrs, embedded in wax and
sectioned at 6um nitha microtome and stained
with haecmatoxylin and eosin (H and E) for

Statistical Analysis

Statistical analysis was carried out by analysis of
variance according to simple classification
model (Steel and Torrie, 1980).

histopathological examinations. Results

Chemical Composition Of Dried VaLM.
Analytical Metheds The chemical composition of the dried sample
The test ingredient (VaLM) and the-  of ValM is presented in Table2. Dried VaLM

experimental diets were analysed for their
proximate coostituents using the method of
AQ.AC(1990). Blood parameters were
assessed using standard principles according to
baker and Silverton (1985).

on dry matter basis contained 20.99% crude
protein, 8.93% crude fibre, 6.27% fat, 10.75%
ash and 53.06 NFE

Table 2: Chemical Composition (%DM) of VaLM

Parameters Levels
Dry matter 91.00
Crude protein (N&6025) 20.99
Crude fibre 8.93
Fat 6.27
Ash 10.75
Reducing sugar 5.45
Phosphorus 0.26
Magnesium 0.35
Calcium 1.08
Potassium 2.88
Performance Characteristics value (48.63g) and the poorest feed/gain ration

Table 3 shows the influence of VaLM - based
diet on the performance characteristics of the
starter broiler chicks. Performances of broiler
chicks were significantly different (P<0.05) in
terms of daily feed intake and weight gain.
Addition of VaLM to poultry feed, irrespective
of the level significantly (P<0.05) reduced feed
intake and weight gain of experimental birds.
The effect of the diet was most pronounced on
birds fed diet 4 which contained 100g ValL.M/kg
basal diets incorporated at the expense of GNC.
Birds fed dict 4 gave the lowest daily feed intake

of 2.80.

Although the value obtained for the daily feed
intake of birds on diet 2 was not significantly
(P<0.05) different from those fed diet 1, the
weight gain of these birds was significantly
(P<0.05) reduced. Mortality was recorded for
experimental birds fed diet 4. The average final
weight at the end of the six weeks feeding trial
ranged between 850.00g and 1028.5g with birds
on the 100g Val.M-based diet and control giving
the lowest and highest gains respectively.
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Table 3: Performance Characteristics of Starter Broiler Chicks Fed ValLi-Based Diets

Characteristics Diets
1 2 3 4 + SEM

Initial live weight(g)  48.50 50.00 50.00 49.50 0.31
Final live weight (g)  1028.50° 1002.50° 932.50° 850.00° 34.62
Daily feed intake (g) 57.76° 53.08" 52.98° 48.63° 1.06
Weight gain (g) 25.30° 21.78" 21.02° 17.37° 0.78
Feed: gain ratio 2.28° 244" 2.52" 2.80° 0.50
Mortality (%) 0.00° 0.00° 0.00° 1.39 0.21

s Means with different superscripts in a row differ significantly (P<0.05)

Blood Parameters highest (P<0.05) percent hymphocyte was
Data on blood parameters as influenced by the  recorded for birds fed diet 4. All the
diets are presented in Table 4. There were biochemical indices significantly (P<0.05)
significant (P<0.05) decreases in the values of increased SGOT (Serum Ghrtamic Oxaloacetic
red blood cell, packed cell volume, white blood  Transaminase) activities. The least activities
cell and percentage neutrophils and a significant  were obtained in the birds fed the control.
increase in percentage lymphocytes.  The

Table 4: Blood Constituents In Broiler Chicks Fed Val M-Based Diets

PARAMETERS DIETS +SEM
1 2 3 4

Haematological traits:

Packed cell volume (%) 32.53¢ 26.13° 2501° 23.86° 0.87
Red blood cells (x106/mm?) 267 2.18° 2.10° 2.08° 0.14
White blood cell { 10/mm” 53.58° 37.15° 36.60° 31.45° 2.19
Lymphocytes (%) 72.50¢ 77.50° 79.00% 83.00° 1.37
Neutrophils (%) 21.00 15.00° 14.50° 11.00° 1.03
Monocytes (%) 2.00 1.00 1.00 0.50 1.25
Fosinophils (%) 3.00 5.00 5.00 5.00 0.55
Basophils (%) 1.50 1.50 0.5 0.50 0.25
Biochemical induces:

Total protein (mg/100ml) 5.60° 4.55° 3.85% 3.60° 0.19
Albumin (mg/100mi) 2.16* 1.83% 1.54% 1.39° 0.90
Cholesterol (mg/dl) 130.00°* 92.00° 83.00° 82.50° 0.90
Urea (mg/100ml) 14.00° 18.00° 21.50° 21.00° 3.90
SGOT {w/mi) 143.0¢ 152.00° 164.00°  187.00° 2.60
SGPT(w/ml) 32.00° 51.00° 56.00 6200 | 229

#<d hean with different superscript in a row differ significantly (p<0.05)
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Histopathelogical Studies iii) Lungs: Congestion of the lungs was
The result of histopathological changes are commonly observed in all chicks fed
summarized in Table 5 VaLM-based diets.
1 Liver: Fatty liver syndrome was observed  iv) Heart: Enlargement of this organ was
in chicks on diet 2 and focal necrosis in observed only in birds on diet 4
chicks on diet 4. v) Gizzard: Fat deposition on this organ was
1 Kidney: Congestion of the kidney and found in chicks fed diet 3 and 4
slight heterophilic infiltration ~were vi) Pancreas: Atrophy of this gland was found
observed in chicks maintained on diet 4. only chicks fed VaLM-based diets

Table 5:Histopathological lesions of organs in chicks fed VaLM- based diets

Organs DIETS
1 2 3 4
Liver: Fatty Liver i
Focal Necosis +
Lymphicytic and Heterophilic
Infiltration/ Aggregation + s
Kidney: Congestion #
Necrosis +
Heterophilic infiltration + Yo
Lungs: Congestion ; &n + +
Oedema + +
Heart: Enlargement %=
Gizzard:  Fatty + +
Pancreas:  Atrophy + + +
Acinernecrosis = ‘ + +

N.B: + = present and distinct
1% = present but less marked than normal
Treatments with no sign indicated that no lesions were observed.

Carcass quality evaluation, abdominal fat and organ weights.

The data obtained for the carcass characteristics, lungs and gizzard among dietary treatments.
abdominal fat and organ weights are sown in  The liver decreased in size while the kidney
Table 6. The percent dressed carcass and percent  increased but the difference between diets land
eviscerated carcass values obtained for birds fed 2 were not significant. The weights of the
VaLM - based diets were significant differences  pancreas although not significant (P<0.05)
{P<0.05) on the weights of the liver, kidney, increased with dietary treatments.
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Table 6: Dressing Proportions,
i ‘al.A - Based Diets

Abdominal Fat And Organs Weight of Starter Broiler Chicks Fed

Paramecters DIETS
1 2 3 4 SEM

Average live weight before slaughter 889.46" 852.3" 765.T 677.53° 21.56
Dressing proportions (% body weight)

Dressed carcass 76.43° 72.10° 69.14° 63.86° 3.76
Eviscerated carcass 65.5° 59.97° 58.50° 50.71° 2.26
Total edible meat 53.6° 45.10° 4325° 37.82° 1.52
Total bone 12.24 11.62 11.48 10.45 0.44
Abdominal fat 1.30° 251" 2.63° 3.78 0.19
Kidney 1.02° L19° 1.52° 1.65° 0.4
Lungs 0.44° 0.38" 0.30° 0.25¢ 0.1
Gizzard 2.10° 263" 247 2718* 0.4
Pancreas 0.18 028 0.32 0.32 0.4

abed ) foans with different superscripts in a now differ signification (P<0.05)

Discussion

The values obtained for the chemical
composition of dried VaLM in this study were
similar to those reported by Igile et at (1995)
except for the crude protein which was slight
higher (20.99). They reported 18.38% crude
protein.

From the results of the feeding trial with starter
broiler chicks, it was observed that the inclusion
of VaLM in broiler diets severely impaired
growth and feed utilization. Although the
amount of feed consumed by chicks in diets 2
and 3 were not significantly different, these
values were below that obtained for birds fed the
control diet. Starter broiler chicks fed diets 2
and 3 performed better than those fcd diet 4. The
fact that 100g VaLM was incorporated in diet 4
probably accounted for the very poor
performance and mortalities recorded in the
chicks fed on this diet. The substitution of
valM for groundnut cake and wheat offal
significantly lowered weight gain of starter
broiler chicks, indicating that VaLM cannot be
used to completely replace these. two feed
ingredients in diets of broilers. However, in the
absence of methionine deficiency, the presence
of anti-nutritional factors which are toxic and
low protein digestibility are the main reasons

claimed to explain the growth depression of
birds on ValM and these include some
sigmastane-type steroidal saponins and these
have been shown to have anti-feedant properties
(Kamperdick et al, 1992; Igile et al, 1995). This
observation agrees with the findings of Igile et
al (1995) who reported a significant reduction in
body weight gain of mice fed with standard diets
containing 25% dry Vernonia amygdalina leaves
or equivalent amount of alcohol extracts or
crude or purified saponins in a 14-day feeding
trial. However, this did not have any significant
effect on the mice feeding performance. With
respect to the blood constituents, the results
obtained are in line with those of animals fed
with saponin-containing diets. (Igile ef al, 1995;
Annongu ef al, 1996). Even though the contents
of the anti-feedant in VaLM were not analyzed,
evidences from the resuit of the present study
indicated that having consumed VaLM -based
dicts, the active principles in VaLM were
released into the  blood stream of the
experimenial birds and acted systematically 10
express their toxicity, hence the decreased PCV,
RBC and WBC of these birds (George, 1965).
The antifeedants in VaLM also acted on protein
metabolism  which  in  furn  affected
haematopoesis or indirectly on the blood
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chemistry to reduce the blood e (Asvalusa et af,
1073), Some anti-feedants (like saponins) have
also been reported to complex cholesterol and
reduce its level (Topping et af, 1980). The
reduction in neutrophils of birds fed VaLM —
bascd diets as compared to control might
probably have been due i¢c a response to
accommodate more lymphocytes which were
synthesized upon immunological induction.
Coles (1977) described the immunological
activity of lymphocytes following exposure to
forcign compounds. Increased liver and serum
transaminase activities are indications of liver
damagc (Rosatki and Wilkiron, 1976) and the
significant increase (P<0.03} in the activities of
these enzymes in birds fed oo ValLM - based
diets indicaies the toxic nature of Vernonia
amygdaling. The reduction in carcass
charactenistics of birds fed ValLM- based diets
indicated the prevalence of harzardous effect of
the anti-feeding in VaLM following their
camulative intake in such diets. The high
abdominal fat of the birds fed on ValL.M-bascd
dicts may be related to lipid synthesis and
different in fat retention. It has been documented
that saponins arrcst growth by precipitating
lipids or sterols in cell membrane (Reshef et al,
1976). The fibrous naturc of Val.M-based diets
probably led to the heavier gizzard weights. The
overall result of this study suggest that the
ability to incoporate VaLM in broiler diets will
depend on evolving processing techniques that

. will reduce the concentration of the active

ingredients in the leaves.
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