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The effect of processing methods on the chemical composition of Bauhinia monandra
seed meal as a feed ingredient in the diets of ruminants was assessed in this study. Seeds
of Bauhinia monandra were subjected to processing methods [Raw (T1), autoclave for
20 mins (T2), autoclave for 30 mins (T3), one stage cooking (T4), two-stage cooking
(T5) and roasting (T6)]. The seeds were assessed for their chemical composition,
antinutrients and mineral contents. T4 (one-stage cooking) had the highest crude protein
levels 0f 31.3 %. T2 and T4 had the lowest fibre levels of 4.71 % and 4.67 % respectively.
Antinutritional factors were significantly (P<0.01) affected by processing methods with
a reduction in the antinutrient concentration. Autoclaving for 30 min had the highest
reduction effect on alkaloid, tannin, saponin, glycoside and stachyose. Manganese was
significantly (P<0.01) the highest and similar in the seed meals subjected to one-stage
and two-stage cooking. Values of Mn in the unprocessed seed meals were significantly
(P<0.01) lowest. The values of Fe (ppm) in seed meals ranged from 1.9010in T1 - 6.8275
(T3). Autoclaving for 30 minutes significantly (P<0.01) increased the Fe contents of seed
meals. Values for Cu and Zn were significantly highest (P<0.01) in T3. Zinc value was
lowest in the unprocessed B. monandra seed meals. Calcium values ranged from 52.97
mg/l in T4 to 74.45 mg/l in T2. Magnesium levels were significantly highest in T6 and
lowest (P<0.01) in T3. Seeds cooked twice gave the highest (P<0.01) value for
Phosphorus. It is concluded that two-stage cooking of seeds appears to improve their
chemical composition, however anti-nutritive contents of seeds were better reduced by
autoclaving for 30 minutes. Bauhinia monandra seedmeal may serve as one of the
ingredients for compounding livestock diets in the Nigerian feed mill industry based on
the results on its chemical composition from this study.

Introduction

many legumes whose seeds could be used to fill

The high competition between man, his
livestock and industries for traditional protein and
energy sources has imposed scarcity with
consequent astronomic costs (Yashim et al.,
2009). Hence, animal protein content in the diet of
low-income earners that constitute the majority of
the Nigerian populace is very low. This situation
has compelled animal nutritionists to explore
alternative protein and energy feed ingredients that
are locally available, relatively cheaper and can
meet the nutrient requirement of animals
(Tamburawa, 2010, Ferouz et al., 2012). There are

this gap. One of such legumes is the orchid plant
(Bauhinia monandra Kurz.) which belongs to the
family Caesalpiniaceae. Bauhinia monandra is an
ornamental tree commonly found in West Africa
and India. It is also known as Cow’s foot, Orchid
tree, St. Thomas tree, Napoleon’s plume,
Flamboyant, Mariposa and pink butterfly (Onyije
et al., 2012). In Nigeria B. monandra is fairly
widely distributed throughout the natural
grassland of northern Nigeria, stretching
throughout the savanna (Abegunde and Odedire,
2015). Bauhinia monandra has the potential to
serve as protein source in feeds considering its
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proximate composition and high mineral contents
(Agbede et al., 2007). The major constraints to the
use of legumes as animal feed especially in its raw
form, is the presence of toxic and anti-nutritional
constituents (Agbugui, 2011). These constituents
when present in high quantities have different
effects on the animal’s performance which include
loss of appetite, reduction in dry matter intake and
effect on protein digestibility (Anwa et al., 2007).
The proximate composition of seeds of some wild
plants of Nigerian origin shows that they could be
adequately used in the formulation of animal feed
provided their level of toxic substances is reduced
or eliminated (Eromosele and Eromosele, 1993). It
has been established that boiling, roasting, soaking
in water, autoclaving, extrusion fermentation,
alcohol extraction, acid extraction and other
processing methods exert beneficial effects by
removing the antinutritional factors inherent in
them (Francis et al., 2002). Agbede et al. (2007)
reported that the leaf meal of Bauhinia tomentosa,
as well as the seed flours, contained appreciable
quantities of nutritionally needed mineral elements
which appeared more concentrated in the raw
whole seed than in the processed seed flours and
also concluded that the processing techniques
adopted significantly reduced and, in some cases,
totally inactivated the anti-nutrient factors
quantified in the seed flours. B. tomentosa and B.
monandra belong to the same family, hence likely
to have a similar chemical composition and
respond similarly to different processing methods.

Studies have shown that apart from using
Bauhinia monandra as horticultural plants, they
have potential as protein supplements in the diets
of livestock. However, the paucity of information
on the effects of processing on their nutritive value
necessitated this study.

Materials and Methods
Study sites

The study was conducted at the poultry meat
Laboratory of the Department of Animal Sciences,
Obafemi Awolowo University, lle-Ife and the
Physiology Lab, University of Ibadan, Ibadan.

Materials
Bauhinia monandra seeds were harvested
from different trees within the Obafemi Awolowo

University campus. The seed was identified and
authenticated at the Herbarium unit of the
Department of Botany, Obafemi Awolowo
University (OAU), lle Ife. All equipment and
chemicals used were available at the Poultry Meat
Laboratory, Department of Animal Sciences,
OAU, Ille-Ife and Physiology Laboratory,
University of Ibadan, Ibadan.

Methods

The matured seeds of B. monandra were
removed from their pods by breaking the hard
pods. The de-poded seeds were divided into 6 parts
of 2kg each and were subjected to the following
processing methods in triplicates: i. Unprocessed
Raw ii. autoclave for 20 mins iii. autoclave for 30
mins iv. one stage cooking v. two stage cooking
and vi. roasting. Briefly, the processing steps are
as described:

Unprocessed raw: The first part was untreated
and considered as whole raw seeds. The seeds
were pulverized to fine particle using the
laboratory mill (SPI Supplies, PA, USA) and then
stored in an airtight container at 4 -6°C until they
were used.

Autoclaving: The second part was further divided
into 2 portions. The 2 portions were autoclaved at
121 °C in distilled water for different time intervals
of 20 and 30 minutes, respectively. After
treatment, the seeds were rinsed with distilled
water and dried at 70 °C for 2 hours in a hot air
oven.

One stage cooking: The fourth part was cooked
with tap water at 1000JC in an aluminium pot for
30 minutes. The cooked seeds were decanted and
air-dried.

Two stage cooking: The fifth part was first cooked
at boiling point (1000C) for 30 minutes. The
cooked seeds were decanted with distilled water
and was further cooked the second time at 1000JC,
decanted and air-dried.

Roasting: The sixth part was roasted at 12001C for
45 minutes.

Determination of Anti-Nutrient Composition

Anti-nutrient composition of the differently
processed seed meals was determined at the
Physiology Laboratory, University of Ibadan,
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Ibadan. Total alkaloid content and individual
alkaloids composition were extracted by gas
chromatography. The extraction and analyses were
conducted following the procedure presented by
Kamel et al. (2016). Saponin content of the seed
was determined following the procedure outlined
by Ruiz et al. (1995). Tannin determination was by
using the vanillin-hydrochloric acid (V-HCL)
procedure of Burns (1971). Stachyose was
determined according to procedures described by
Valliyodan et al. (2015). Glycoside content was
determined using alkaline and acid titration
method according to the procedure outlined by
AOAC (2000).

Determination of Proximate Composition

Proximate analysis of the differently
processed seed meals was determined using the
methods outlined by AOAC (2005).

Mineral analysis:

The following mineral elements: Calcium
(Ca), Iron (Fe), Potassium (K) and Zinc (Zn) were
determined as recommended by Funtua (2004),
using Energy Dispersive X-Ray Fluorescence
(EDXRF) transmission Spectrophotometer. after
wet digestion with nitric/perchloric/sulphuric
acid mixture (9:2:1 v/viv). Phosphorus (P),
Sodium (Na) and Magnesium (Mg) were analyzed
following the methods described (AOAC, 1990).
Phosphorus was determined colorimetrically with
a Jemway 6100 spectrophotometer. Sodium was
analyzed with a corning 400-flame photometer,
while magnesium was analyzed
complexometrically (AOAC, 1990).
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Statistical analysis

All data collected were subjected to a one-way
analysis of variance (ANOVA) using the
procedure of SAS (1999). Treatment means,
where significant, were separated using Duncan
multiple range test.

Results

The proximate composition of the raw and
processed seeds of Bauhinia monandra is
presented in Table 1. Treatment T4 (one stage
cooking) and T5 (two stage cooking) had no
significant effect on the dry matter (DM) content
of processed seeds, however, T4 had the highest
crude protein levels of 31.3 %. Seeds Autoclaved
for 20 minutes (T2) and one stage cooking (T4)
had the lowest fibre levels of 4.71 and 4.67%
respectively. Ether extract values were similar in
T4 and T5 and were significantly highest in these
treatments than in others.

Table 2 shows the anti-nutrient composition
of differently processed Bauhinia monandra seed
meals.  Processing of seedmeals significantly
reduced the level of antinutrients. Autoclaving for
30 minutes had the highest reduction effect on
alkaloid (25 %), tannin (50.99 %), saponin (26.66
%), glycoside (29.23 %) and stachyose (62.30 %).

Table 3 shows the macro mineral composition
of differently processed Bauhinia monandra seed
meals. Calcium values ranged from 52.97 mg/l in
T4 to 74.45 mg/l in T2. Magnesium levels was
significantly highest in T6 and lowest (P<0.01) in
T3. Seeds cooked twice gave the highest value for
Phosphorus.

Table 1: Proximate composition of differently processed Bauhinia monandra seed meals

Parameters (%) T1 T2 T3 T4 T5 T6 SEM P Value
Dry matter

85.46° 85.30° 85.07° 88.83* 88.75° 87.76° 0.15 <.0001
Ash 156> 297% 1.96° 213" 1.74> 295 013 0.0013
Crude Fibre 7.30° 471 7.09% 4.67° 5.95% 539 (098 0.0026
Crude Protein 24.06° 22.97° 21.88° 31.28%° 26.69° 23.63° 2.19 <.0001
Ether Extract 7439 899" 6.35° 10.00° 9.83* 8.20° 0.06 <.0001
NFE 45.12%  4566% 47.79% 40.75° 44.54% 47.58* 3.82 0.0094
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abc: means across rows with different superscripts are significantly (P<0.0 1) different.
Note: T1 = Raw; T2 = Autoclave 20 minutes; T3 = Autoclave 30 minutes; T4 = One stage cooking; T5
= Two stage cooking; T6 = Roasted; NFE = Nitrogen free extract

Micro mineral composition of differently
processed Bauhinia monandra seed meals is
presented in Table 4. Manganese was significantly
highest in the seed meals subjected to two-stage
cooking. Values of Mn in the unprocessed seed
meals were significantly (P<0.01) lowest. The
values of Fe in seed meals ranged from 1.9010
ppm (Unprocessed seed meals) — 6.8275 ppm
(Autoclaved 30-minute seed meals) Autoclaving
for 30 minutes significantly (P<0.01) increased the
Fe contents of seed meals. Copper (Cu) and Zinc
(Zn) values of differently processed seed meals
were highest (P<0.01) in T3 Autoclaved 30-
minute seed meals. Zinc value was lowest in the
unprocessed B. monandra seed meals.

Discussion

Dry matter (DM) contents of the seeds were
high and significantly affected by the processing
methods. The DM ranged from 85.07 % — 88.83
%. The observed values for DM in this study were
higher than values of 8.26 % — 8.53 % reported by
Alagbaoso et al. 2015 for processed seeds of
Canavalia plagiosperma Piper. Moisture content
of any food is an index of its water activity and is
used as a measure of stability and susceptibility to
microbial contamination (Aruah et al., 2012).

Protein content of B. monandra were
generally high, but lower than those reported
(31.5-36.0%) for processed B. cheilantha seeds by
Teixeira et al. (2013). These values were however
similar to that reported by Rajaran and
Janardhanan (1991) for seeds of the same genus.

Table 2: Anti-nutrient composition of differently processed Bauhinia monandra seed meals

T1 T2 T3 T4 T5 T6 Prob SEM
Parameters
% Alkaloids 0.162 0.5 012 0.15° 0.13° 0149 014 <0.0001
Ppm Tannin 75.50*° 65.50° 37.00" 59.00° 42.00° 47.50¢ 0.01 <0.0001
% Saponin 0.158 014> 0.11F 0.14® 0.12¢ 043¢ 013  <0.0001
g/kg Glycoside 1.30°  1.23° 0.92" 118 1.04° 1.09¢ 011 <0.0001
g/kg Stachyose 0.61* 055" 023" 049° 0.31° 038" 0.04 <0.0001

a,b,c,d, f: means across rows with different superscripts indicate significant difference at P<0.01.
Note: T1 =. Raw; T2= autoclave 20 min, T3= autoclave 30 min, T4= One stage cooking, T5= Two

stage cooking, T6 = Roasted

Table 3: Macromineral composition of differently processed Bauhinia monandra seedmeals.

Parameters T1 T2 T3 T4 T5 T6 Prob SEM
(ppm)

Mn 0.2765"  0.3600° 0.3115° 0.3085¢ 0.3805% 0.3405° <0.0001 0.0008
Fe 1.90107 2.1255% 6.8275% 2.2485° 2.0880° 3.7660° <0.0001 0.0013
Cu 0.22309 0.1695% 0.2940% 0.2240° 0.2470° 0.2295° <0.0001 0.0005
Zn 0.8000" 0.9485° 1.1745% 0.8050° 0.9025° 0.9100° <0.0001 0.0015

a,b,c,d, f: means across rows with different superscripts indicate significant difference at P<0.01
Note: T1 =. Raw; T2= autoclave 20 min, T3= autoclave 30 min, T4= One stage cooking, T5=

Two stage cooking, T6 = Roasted
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Cowpea was also reported to have CP values 19.5
% - 26.1 % (Maia et al., 2000). The reduction in
protein value (CP) as observed in processed seeds
compared to the raw seeds (T1) must have been
due to the effect of heat applied during processing
and solubilisation of the protein during cooking
(Emenike et al., 2016). One stage cooking had
higher crude protein level compared to two-stage
cooking. The reduction observed may have
resulted from further boiling for 30 mins in T5
(two stage cooking) which led to the leaching of
soluble proteins into cooking water. There was
significant (P<0.01) reduction in fibre levels as a
result of the processing methods the seeds were
subjected to. This must have been due to the effect
of heat on the fibre fraction which helped to break
down the links in the fibre structures. The crude
fibre levels observed in this study were lower than
the values (43.2 - 45.3%) reported for Bauhinia
cheilentha elsewhere (Teixeira et al., 2013). The
values were also lower than those reported for
other leguminous seeds widely consumed such as
soybean (17.4%) and black beans (22.6%) (Trugo
et al., 2000). Ether extract values (6.35 % — 10.00
%) observed in this study were similar to values
(8.6 % — 8.7 %) reported for raw and processed B.
cheilantha seed meals (Teixeira et al., 2013). The
significant improvement in the ether extract
content of cooked B. monandra seeds does not
agree with other reports (Agbugui et al., 2010 and
Ndidi et al., 2014) for boiled bauhinia seeds and
for boiled and roasted Sphenostylis stenocarpa
seeds respectively. Similarly, Tamburawa (2010)
reported a decline in lipids with increasing
duration of toasting Parkia seed and a general
increase with increased duration of soaking. The
reason for the increase observed in the ethanolic
extract, values for cooked B. monandra seed meals
in this study is unknown.

Generally, antinutrients are toxic and may
negatively affect the nutritive value of legumes
through impairment of protein digestibility and
availability of minerals by impairing protein. Their
heat labile nature helps to ensure that the
antinutrients are deactivated by processing
methods involving heat generation (Ndidi et al.,
2014). Autoclaving seeds for 30 minutes showed
significant reduction in the level of all
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antinutrients investigated compared to the raw
seeds. Highest reduction levels observed in
stachyose (62.30 %) and tannin (50.99 %)
corroborates the finding of Vijayakumari et al.,
1996 who observed about 71% tannin reduction in
Mucuna pruriens seeds autoclaved for 45 minutes.
Autoclaving the seed for 30 minutes had the
highest (29 %) reduction of the concentration of
glycosides compared to other treatment methods.
This reduction may be due to the faster and more
effective breakage of the glycosidic linkages
because of the combination of high pressure and
heat. This suggests that autoclaving aided the
release of glycosidic cyanide from the seed.
Saponins in seeds are reportedly susceptible to
dissolution during soaking and are highly sensitive
to various heat treatment like boiling (Agbugui et
al., 2010). The highest reduction in saponin (26 %)
occurred when the seed was treated with
autoclaving for 30 minutes compared to other heat
treatment and lesser period of heat application.
This suggest that to reduce the antinutritional
factor in Bauhinia monandra seed, mode of heat
treatment with or without pressure and the timing
the heat was applied is important. The removal of
these antinutrients would enhance the digestion of
macronutrients and also enhance protein digestion.
The destruction and inactivation of these
antinutrients will enhance digestibility of Bauhinia
monandra. It will also increase the energy value
for metabolism (Faris and Singh, 1990).

Macro and micro minerals play important role
in the productivity of livestock. In this study, heat
treatment increased the macro and micro mineral
level of processed Bauhinia monandra seed
compared to the raw seed except for Na which
reduced. This suggests that as heat treatment was
decreasing the level of plant secondary
metabolites, the mineral content of the seed was
increasing. Overall, 20 minutes of autoclaving and
roasting helped to improve the macro and
micromineral availability.

Conclusions

This study has shown that the use of Bauhinia
monandra as feed supplement in ruminant feeding
holds some potential. Two stage cooking of seeds
appears to improve their chemical composition,
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however anti-nutritive contents of seeds were
better reduced through autoclaving for 30
minutes.
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