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ABSTRACT

The present study examined the effect of differently processed karanj (Pongamia
pinnata) seed meal (KSM) on the digestibility and carcass characteristics of
broiler chickens. Diets were formulated as T1 (0% KSM), T2 (5% of raw KSM),
T3 (5% soaked KSM), T4 (5% KSM boiled for 30 minutes), T5 (5% KSM boiled
for 60 minutes), and T6 (5% toasted KSM). A total of 240-day-old broiler chicks
were allocated to the six treatments in groups (n=40) and fed on the formulated
diets for 7 weeks. At the end of the experiment (7" week) Four birds from each
treatment group were randomly selected and put into metabolism cages and
served with the experimental diets. The carcass characteristics were recorded
at the end of the experiment. The findings for nutrient digestibility indicate
that the T2 group fed on raw KSM recorded the lowest values, whereas, apart
from the control, T1 broilers fed on a diet without KSM, T6 recorded the
highest digestibility values. The 60-minute boiling and toasting significantly
improved the nutrient digestibility of KSM. The carcass characteristics revealed
no significant (P>0.05) differences in bled weight, plucked weight, and dressed
weight. The cut-up parts of broiler chickens fed KSM showed no significant
(P>0.05) differences except for the drumstick, which significantly (P<0.05)
differed from the other treatment groups. The findings of this study revealed
that the processing methods used were effective in reducing the adverse effects
of anti-nutritional factors in KSM.

Keywords: Karanj seeds Meal (KSM), Pongamia pinnata, Broiler, Digestibility,
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INTRODUCTION

There has been a rapid increase in broiler

returns. (Kumar et al. 2012). Feed costs a major chunk of
the overall production cost of broilers and may reach up to
production due 60- 70% of the total cost, depending upon the production

to their wide acceptability across societies and cultures, ~System, bird age, genetic makeup, environment, and other
desirable nutritive value, technological attributes of meat, management factors. (Department of Statistics Malaysia,
feed conversion efficiency, all-in-all-out principle, and quick ~ 2022; Mallick et al. 2020). Further, with the rapid outburst in
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the global population, there has been an increasing demand
for poultry meat, consequently leading to a higher demand
for feed for rearing birds. Food supply has been a serious
problem in developing tropical countries and has resulted in
competition for food between humans and animals.

With the challenges faced by the agriculture sector due to
climate change and limited natural resources, it becomes
quite challenging to ensure a regular supply of feed to poultry
sustainably. The utilization of vast unconventional resources
in animal feed could reduce pressure on crops (grains)
that compete with humans and animals. (Alshelmani et al.
2021; Thirumalaisamy et al. 2016). With the escalating cost
of feeds caused by the high cost of conventional feeds, it is
imperative to look for alternatives to soya bean meal, one of
the premium plant protein sources for poultry. Since soya
bean meals are often expensive and in short supply, measures
are often adapted to partially or completely replace them
with alternative protein supplements to reduce the cost of
production. (Kumar et al. 2023; Parrini et al. 2023). Thus,
there is an urgent need to exploit some underutilized seeds
that could replace the costly protein and energy feedstuffs.
(Adegbenro et al. 2011). Therefore, the animal feed industry
is searching for newer and alternative feed resources like
karanj (Pongamia pinata) seed as animal feed.

Pongamia pinnata, popularly known as karanj or Indian
beech, belongs to the family Leguminosae and is a medium-
sized glabrous tree capable of growing under a wide range
of agro-climatic conditions. Its seeds are a rich source
of nutrients and functional ingredients. Its seeds are
inefficiently used as manure for improving soil fertility, as a
source of biofuel, and for the production of seedcakes. (Scott
et al. 2008). However, its use in poultry feeding is limited
due to the presence of antinutritional factors in it, such as
karanjin (0.57-1.75%), trypsin inhibitors (790-1278 pg / g
seed meal), and pongamol (0.25- 1.27%) (Kumar et al. 2011),
which could limit feed intake, affect nutrient utilization, and
growth performance (Woyengo et al. 2017).

These anti-nutritional factors, such as tannins and phytates,
inhibit the activity of digestive enzymes, which consequently
affect digestion and availability of nutrients, while some, such
as tannins and phytates, bind to the nutrients and make them
inaccessible to the digestive enzymes. (Soetan and Oyewole
2009). Various processing technologies, such as defatting
(Kumar et al. 2011), fermentation, and hydrothermal
processing (Zentek and Goodarzi Boroojeni 2020), soaking,
milling, autoclaving, and germination (Samtiya et al. 2020)
exerted a beneficial effect on nutrient digestibility by
effectively reducing antinutritional factors.

Studies on the application of karanj seed meal prepared by
different processing methods to reduce the antinutritional
factors on growth performance and carcass characteristics in
poultry are scarce. Thus, the present study was undertaken to
evaluate the effect of karanj seed meal prepared by soaking,
boiling, and roasting on the growth performance and carcass

characteristics of broiler chickens.

MATERIALS AND METHODS

Animals and Experimental Design

The study was conducted at the Livestock Unit of the
Teaching and Research Farm, Department of Animal
Production Technology, Ramat Polytechnic, Maiduguri,
Nigeria (latitude 11°5” and 12° North, longitude 13°09’ and
14° East). The karanj seeds were obtained from Pongamia
pinnata across the University of Maiduguri Campus. The
seeds were divided into five batches as per Benisheikh et al.
(2021). The first batch was left raw and untreated. The second
batch was soaked in water for 24 h at room temperature,
followed by decanting and sun drying for 3 days. The third
and fourth batches of seeds were boiled for 30 and 60 min,
respectively, followed by draining the water and sun drying.
The fifth batch was toasted in a frying pan with ash until the
development of the characteristic aroma of roasted beans.

A total of 240 day- old broiler chicks were purchased from
Amo Hatchery, Jos, Nigeria, and brooded for two weeks on a
commercial broiler starter diet and then fed the formulated/
experimental starter diets from three to four weeks and
experimental finisher diets from the fifth to the seventh
week. The chicks were vaccinated against Gumboro disease
at the second and fifth weeks of age and Newcastle disease at
3" week of age. Feeding and watering were given ad libitum
throughout the experimental period. Experimental diets
at the starter and finisher phases were formulated using
locally procured feed ingredients to meet the recommended
nutrients. (Benisheikh et al. 2021). Six starter and finisher
diets were formulated with the same inclusion levels of 5%
of karanj seed meal (KSM). The diets were designated as:
T1 (control without KSM), T2 (5% raw KSM), T3 (5% KSM
soaked in water for 24 h), T4 (5% KSM boiled for 30 min),
T5 (5% KSM boiled for 60 min), and T6 (5% KSM toasted).
The birds were allocated to the experimental diets in groups
of 40 birds each in a completely randomized design (CRD).

Digestibility Trial

Four birds from each treatment group were randomly
selected and put into metabolism cages and served with the
experimental diets. Faecal samples were collected during this
period, sun-dried, and stored for proximate analysis. During
this time, the leftover feeds from each cage were collected and
weighed daily to determine feed intake. The faecal and feed
samples were subjected to chemical analysis using AOAC
(2019) methods. The digestibility was calculated

as: Feed intake — Fecal output / Feed intake x 100

Carcass Analysis

Before the slaughter, the birds were fasted for 12 hours;
only water was provided. The slaughter of the birds was
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conducted at the slaughter house of the farm. The birds were
weighed and taken to the slaughtered house individually,
held by the farm staff, and slaughtered by certified farm staff.
The birds were slaughtered according to halal procedure by
cutting both the jugular veins and the carotid artery with a
sharp knife. Eight chickens from each treatment group were
randomly selected and slaughtered. The slaughter weight,
dressed carcass weight, dressing percentage, and weight of
cut-up parts were weighed individually and expressed as a
percentage (%) of the live weight, and were taken using a
digital scale. The visceral organs, which include the gizzard,
kidneys, lungs, heart, and liver, were weighed using a
weighing balance (analytical), while the intestinal length was
measured using the meter rule. The abdominal fat was also
weighed.

Statistical Analysis

All data collected were subjected to the analysis of variance
(ANOVA) using a completely randomized design. Significant
differences between the treatment means were separated and
compared using Duncan’s Multiple Range Test. A computer
package (Statistics 10.0) was used for the analysis.

RESULTS AND DISCUSSION

Nutrient digestibility KSM

The nutrient digestibility coefficients of broiler chickens fed
differently processed karanj (Pongamia pinnata) seed meal
are presented in Table 1. There were significant (P<0.05)
differences in the dry matter (DM) digestibility among the
treatment groups. The DM digestibility of the birds fed the
control diet (0% KSM), 5% SKSM, 5 % B.30 M. KSM, and 5
% TKSM was significantly (P<0.05) superior to that of those
fed 5 % RKSM and 5 % B.60 M. KSM.

With respect to crude protein (CP) and nitrogen-free extract

21(1)

(NFE) digestibility, birds fed 5 % RKSM and 5 % B. 60 M.
KSM diets recorded the least values. Similarly, the crude
fiber (CF) digestibility of the birds significantly (P<0.05)
decreased in the RKSM and B. 60 M. KSM diet groups. The
CF digestibility of the birds on control diets (0% KSM) and
TKSM was superior to the other two groups (RKSM and B.
60 M KSM diets). The ether extract (EE) digestibility showed
similar values in all the treatment groups except the birds
fed the RKSM diet, which recorded the lowest value. The ash
availability showed significant (P<0.05) differences among
the treatment groups with birds fed control diet (0 % KSM),
5 % SKSM, and 5 % TKSM diets recording similar values.
The least value is recorded in the 5 % RKSM group.

The digestibility of a feed determines the amount of the
nutrient that is actually absorbed by an animal and, therefore,
the availability of nutrients for growth and reproduction
(Zewdie 2019). The detoxification methods did not affect the
amino acid composition of KSM and improved the nutritive
value of KSM (Vinay and Sindhu Kanya 2008). The above
results indicate that the control diet (0% KSM) and 5 %
TKSM recorded the highest digestibility values, while the
lowest digestibility value was recorded in the RKSM diet. The
poor digestibility of KSM prepared from raw seeds could be
attributed to the effects of anti-nutritional substances such as
tannins, protease inhibitors, phytates, trypsin inhibitors, and
furano-flavonoids (glabrin and karanjin) in the RKSM diet
(Vinay and Sindhu Kanya 2008; Kumar et al. 2011). These
antinutritional factors inhibit the activities of enzymes and
form insoluble complexes with proteins, thereby reducing
their absorption in the body (Aguihe and Kehinde 2019).
Improvement in the nutritive value of KSM was noticed
upon various treatments such as water leaching, acid or
alkali treatment, and defatting. Vinay and Sindhu Kanya
(2008) observed a significant increase in the nutritive value
of KSN by acid treatment due to a significant reduction in
anti-nutritional factors, such as 81% reduction in phytate,
69% reduction in tannins, and 84% reduction in trypsin
inhibitory activity.

Table 1. Nutrient digestibility of broiler chickens fed raw and differently processed karanj (Pongamia pinnata) seed meal

Nutrient T1(0% 12 T3 (SKSM) T4 (M. KSM) T5 (M. 16 SEM
utrients .

KSM) (5%RKSM) KSM)  (TKSM)

Dry Matter Digestibility 72.40° 58.10¢ 69.84 68.26% 61.13"  70.49° 3.14°

Crude Protein Digestibility 79.80° 65.55¢ 77.40% 75.27% 7023 77870 243

Crude Fibre Digestibility 51.36° 33.85° 46.64 45.70% 36.68<  47.13° 3.50°

Ether Extract Digestibility 88.53 87.56° 88.07° 88.09° 88.14° 88.47° 0.16

- > . 56.59% .

Ash Availability 62.85 42.89° 53.30% 50.39" 46.29" 3.53

) - 0.99°

Nitrogen-Free Extract Digestibility 91.77¢ 86.05¢ 91.13* 89.09% 87.86*  90.710®

* = Significant (P < 0.05): SEM = Standard Error of Mean, a, b, ¢ = Means within the same row bearing different superscripts differ significantly (P < 0.05), RKSM = Raw
karanj seed meal, SKSM = Karanj seed meal Soaked for 24 h., B.30 M. KSM = Karanj seed meal Boiled for 30 minutes, B.60 M. KSM = Karanj seed meal Boiled for 60

minutes, TKSM = Toasted karanj seed meal.
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Carcass characteristics

The results of carcass characteristics and organ
measurements of broiler chickens fed differently processed
karanj (Pongamia pinnata) seed meal are presented in Table
2. The results revealed no significant (P>0.05) differences in
bled weight, plucked weight, dressed weight, and dressing
percentage in all treatment groups, but live weight showed
significant (P<0.05) differences among the treatment groups.
The dressing percentage obtained in this study ranged from

72.89 to 79.93 %. The chickens were fed 5 % RKSM, which
recorded the lowest value for dressing percentage (73.20 %).
It could be the poor nutrient utilization poorly utilized by
T2 broilers, consequently affecting their plucked weight,
dressed weight, and dressing percentage. The T2 group (5 %
RKSM) had a higher density of anti-nutritional factors such
as tannins, trypsin inhibitors, and karanjin in KSM. A lower
feed intake of broiler fed on 5% raw KSM was also reported
by Benisheikh et al. (2021).

Table 2. Carcass characteristics of broiler chickens fed raw and differently processed karanj (Pongamia pinnata) seed meal experimental

diets

Parameter T1 (0 % T2 (5% T3 (5% T4 (5% T5 (5% B. 60 T6 (5% SEM
KSM) RKSM) SKSM) B.30KSM) KSM) TKSM)

Live weight (g) 1918.60* 1631.60° 1876.50® 1647.80° 1704.00® 1836.70% 128.74"
Bled weight (g) 1767.10 1534.00 1753.40 1502.00 1555.00 1692.40 131.74N
Plucked weight (g) 1610.90 1483.30 1651.00 1386.20 1489.00 1492.90 128.73N¢
Dressed weight (g) 1471.40 1255.10 1367.90 1214.90 1362.00 1372.30 147.95%¢
Dressing percentage 76.69 76.90 72.89 73.73 79.93 74.72 5.35N
Components and organs expressed as % of live weight
Head 3.87 3.62 3.58 4.26 4.24 3.62 0.60™
Shanks 5.25 5.22 6.07 6.22 5.95 5.96 0.74N
Thigh 11.69 11.09 13.35 11.01 12.77 10.93 1.44%8
Drumstick 10.15° 9.90° 13.21° 11.25® 11.52® 10.84%® 1.30°
Wings 9.68 9.15 10.49 9.94 9.93 9.41 1.16M¢
Breast 22.05 22.09 25.84 20.13 24.34 21.13 3.10M
Back 16.09 15.36 20.17 17.75 15.35 16.37 2.54N8
Neck 5.05 4.57 5.73 4.96 5.04 4.96 0.72%¢
Liver 3.09 3.43 2.94 3.60 3.12 3.08 0.33%
Heart 0.56° 0.610% 0.75%® 0.83* 0.65% 0.68% 0.09"
Gizzard 4.21° 3.83¢ 5.44* 4.55° 4.42° 4.12° 0.61"
Proventiculus 0.80° 1.07 1.20° 1.02%¢ 1.02%¢ 0.79° 0.09°
Crop 1.39% 1.25%® 1.29% 2.43° 1.13 1.14° 0.41"
Intestine 11.08® 9.80% 11.62° 10.56%® 9.92%® 8.73° 8.94"
Caeca 1.08 1.13 1.67 1.22 1.04 1.17 0.55N¢
Abdominal fat 1.65 1.43 2.02 0.99 1.68 1.72 0.41N

* = Significant (P < 0.05): SEM = Standard Error of Means, a, b, ¢, d = Means within the same row bearing different superscripts differ significantly, RKSM = Raw
karanj seed meal, SKSM = karanj seed meal Soaked for 24 h., B.30 M. KSM = Karanj seed meal Boiled for 30 minutes, B.60 M. KSM = Karanj seed meal Boiled for 60

minutes, TKSM = Toasted karanj seed meal, NS= not Significant (P > 0.05)

The cut-up parts of broiler chickens fed KSM showed no
significant (P>0.05) differences except for the drumstick,
which significantly (P<0.05) differed from the other treatment
diets. Birds on the processed (SKSM) recorded higher values
than the 0 % KSM and 5 % RKSM. The values of 10.93 - 13.35
% for thighs and 9.90 - 13.21 % for drumsticks in the present
study are similar to the values of 10.10 — 12.04 % and 9.43
- 10.62 %, respectively, reported by Kwari et al. (2019) for
thighs and drumsticks of broilers fed differently processed
Senna obtusifolia seed meal, an alternative protein source.
However, the back weight (15.35 - 20.17 %) recorded from

this study is lower than the values (24.01 - 25.05 %) recorded
in broilers fed on tiger nut meal as a dietary supplement
(Agbabiaka et al. 2012).

Broiler chickens fed 5 % SKSM had the highest breast, back,
neck, thighs, wings, and drumsticks, while broiler chickens
fed 5 % RKSM recorded the lowest values of cut-up parts.
This is in line with the lower weight and carcass yield of the
group. The relative breast weight (20.13 - 25.84 %) was not
significantly (P>0.05) different among all treatment groups.
The values in this study are comparable to those of other
workers (Agbabiaka et al. 2012).
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The results of the organ weights showed significant (P<0.05)
differences among treatment groups except for liver, which
showed no significant (P>0.05) differences among the
treatments. Broiler chickens fed (0% KSM) recorded the
lowest heart weight, while the group fed T4 (B. 30 M KSM)
recorded the highest value. The gizzard values (3.83 - 5.44%)
obtained from this study were superior to the findings of
Agbabiaka et al. (2012), who reported 2.92 - 2.94%. The
gizzard weight increased significantly in the differently
processed KSM. These findings are similar to the findings of
Panda et al. (2008) who revealed that the gizzard weight also
increased significantly due to the incorporation of karanj
seed cake (KSC). The results of intestinal weight showed a
significant (P<0.05) difference among the treatment groups.
Broiler chickens fed KSM recorded similar intestinal weight,
except 5 % TKSM, which recorded the lowest intestinal
weight. The intestinal weight value (9.80 - 11.62%) obtained
from the study was higher than the 6.00 - 7.70 % reported by
Agbabiaka et al. (2012).

The impact of the dietary treatment on abdominal fat
content (0.99 — 2.02 %) of the broiler chickens was similar in
all treatments. The values recorded here, however, are lower
than the 4.65 - 5.45 % reported by Kwari et al. (2019) for
broiler chickens fed differently processed Senna obtusifolia
seed meal in the same environment. This is an advantage
since high abdominal fat is undesirable in finished broiler
chickens.

CONCLUSION

The findings of this study indicated that the inclusion of
5 % toasted KSM has no adverse effects on the carcass
characteristics of broiler chickens. Therefore, Poultry
farmers are encouraged to use karanj seeds as an alternative
source after processing them, especially by toasting, and
incorporating them at levels not exceeding 5 % in poultry
diets to reduce the cost of feeding broiler chickens.
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