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The effect of processing on the proximate composition, antinutrient levels and mineral contents of
(devil bean) Cleome rutidosperma seed were investigated. Quantitative analyses of the antinutrient
composition revealed that boiling the bean for 1 h, changing and discarding the water twice reduced
appreciably most of the antinutrient components in the bean including alkaloids, flavonoids, tannins,
saponins, cyanogenic glycosides, oxalate, phytic acid and trypsin inhibitors. The treatment had no
effect on the composition of ash, crude fibre and fats. The same treatment decreased the composition
of protein from 26.95 1 0.02 to 20.30 + 0.03%, moisture from 12.80 + 0.01 to 11.82 * 0.02%. The same
processing increased the carbohydrate content from 48.50 + 0.05 to 50.35 + 0.02%. There was no
significant difference (P<0.05) observed in the mineral elements studied as a result of the treatment.
The minerals include calcium, potassium, sodium, magnesium and phosphorus.
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INTRODUCTION

Foods of plant origin constitute the major source of food
for man due to mainly their availability and low cost
(Obizoba, 1998). Most people in developing countries
derive their protein supplies from legumes and cereals. In
some part of the world like India, legumes constitute a
major source of protein. Potential foods of plant origin
were less obvious to early man than animal foods and
less palatable but curiosity, hunger and the eating habit
of other animals led to the sampling of leaves, fruits,
seeds and all sorts of plants for food. Eventually the most
appealing botanical items were included in food supply
(Udedibe and Nwaiwu, 1988).

The crisis in Nigeria’s poultry business began as an
indirect result of the ban on importation of wheat and
maize in 1982 and this resulted in an instant hike in the
prices of poultry feed concentrates (Udedibe et al., 1995).
This has led to the consideration of alternatives and the
exploitation of other potential feed sources, particularly
those that are underutilized and indigenous to the
environment.

Cleome rutidospearm is a common weed climber,
usually grown in the rain forest region of Nigeria. It is
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known locally as “Akugbara” in the Igbo speaking region
unipinnate and sometimes trifoliate forms. It has a sting-
ing nettle which causes itching when in contact with the
human skin. It has a hard pod which when dry, splits
open thereby liberating the seeds. The seeds are black in
colour and vary in size from about 7 to 16 mm long
(Onwueme and Sinha, 1991). C. rutidospearm seed is a
highly nutritive bean. One of the problems associated
with it is that it has some anti-nutritional components
which make it toxic when raw. Like other legumes, C.
rutidospearm contain antinutrients like tannins, trypsin
inhibitors, saponins, alkaloids and cyanoglycosides which
limit maximum utilization of the nutrients in the bean
(Osagie, 1998).

Food processing especially boiling has been found to
be invaluable in improving the nutritional quality of foods
especially by deactivating the antinutrients in foods.
Boiling for a long time for example is capable of dena-
turing some of these antinutrients thereby decreasing
their levels in foods (Bressani, 2002). This study there-
fore investigated the effect of boiling for a long time and
changing and discarding the water on the antinutrient
composition in C. rutidosperma bean seed with the view
to accessing its nutritive value and potential health
hazards.
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Table 1. Effects of boiling on some antinutrient components of C. rutidosperma seed.

Antinutrient components Component unit value ( * S.D¥)

Raw Boiled
Alkaloids 0.31+0.03 mg/100gm 0.03 £ 0.01 mg/100gm
Flavonoids 0.38 +0.01 mg/100gm | 0.03 £0.01 mg/100g
Tannins 0.28 = 0.02 mg/100gm 0.16 £ 0.02 mg/100gm
Saponins 0.20 £ 0.01 mg/100gm 0.03 £ 0.01 mg/100gm
Cyanogenic Glycosides 18.50 = 0.40 mg/100gm 1 0.20 £ 0.10 mg/100gm
Oxalate 0.37 £ 0:01 mg/100gm 0.35 £ 0.02 mg/100gm
Phytate 0.38 £ 0.02 mg/100gm 0.23 £ 0.01 mg/100gm
Trypsin Inhibitor 1.03 + 0.02 Tiu/100mg 0.35 £ 0.01Tiu/100gm

*Values are means of standard deviation of triplicate determinations.

MATERIALS AND METHODS
Collection and preparation of plants material

Fresh and apparently uninfected seeds of C. rutidosperma were
collected from their natural habitat in Umuahia, Abia State, Nigeria,
in November, 2007. The bean seeds were identified by Prof. S. E.
Okeke, a plant taxonomist of the Department of Plant Sciences and
Biotechnology, Imo State University, Owerri, Nigeria.

The seeds of C. rutidosperma were carefully removed from their
pods. 200 g of the seeds were dehulled manually and divided into
two portions of 100 g each. One portion of dehulled beans in the
ratio of 4:1 (v/w) was washed and boiled in distilled water for 1 h
and the water was changed and discarded two times. The other
portion was washed with distilled water without boiling. Each of the
samples was dried and milled in a hammer mill (70 mesh screen) to
a fine flour, packaged and labeled appropriately.

10 g of the flour was soaked in 100 ml of pre-boiled distilled
water. This was covered, shaken vigorously every 30 min for 2 h
and then allowed to stand for 2 h. The solution was subsequently
shaken and filtered using Whatman’s No. 1 filter paper. The extract
was concentrated by freeze-drying and used for the various
analyses.

Chemical analysis
Determination of antinutrients

Quantitative determination of tannins, saponins, alkaloids, flavo-
noids and cyanogenic glucosides were carried out by the methods
of Harborne (1973) and Trease and Evans (1989). Oxalates were
determined according to the method by Oke (1969). Phytic acid
was determined by the method of Major et al. (1990). Trypsin inhi-
bitor was determined using the method of Kakade et al. (1979).

Proximate analysis

The proximate analysis of the seed extract for moisture, ash, fibre
carbohydrate, crude protein and fat contents were determined as
described by AOAC standard assay method (AOAC, 1995).

Mineral analysis

The minerals; sodium, potassium, calcium, magnesium and phos-
phorus in the bean were determined by atomic absorption/emission
spectrophotometer method (AOAC, 1995).

Statistical analysis

Data obtained were expressed as mean * standard deviation and
analyzed using student ‘t’ test. Values for P < 0.05 were taken to be
significant (Parker, 1979).

RESULTS AND DISCUSSION

Antinutrient compositions of the seed extract are
presented in Table 1. The levels of alkaloids in the bean
seed were relatively low and ranged from 0.31 + 0.03
mg/100 g, when raw to 0.03 = 0.01 mg/100 g when
processed. The levels were reduced significantly by
boiling when compared to the raw samples. Alkaloids are
not strictly regarded as antinutrients but are rather
grouped within natural food toxicants. Most alkaloids are
known for their pharmacological effects rather than for
their toxicity. However, when alkaloids occur in high
levels in foods, they cause gastro-intestinal upset and
neurological disorders (Okaka et al., 1992). Alkaloids
generally act as stimulants by prolonging the action of
several hormones.

Flavonoids are the least found in the processed
samples (Table 1). Flavonoids are destroyed by heat
processing methods like drying, roasting and boiling
(McWilliams, 1979). Flavonoids are currently regarded as
essential nutrients rather than as antinutrients. Some
flavonoids like rutin are known to strengthen blood capi-
llary and other connective tissues (Bowrne, 1990), while
others like quercetins help to block the sorbitol pathway
that is linked with many health complications associated
with diabetes (Alais and Guy, 1991).

The levels of tannins in the extracts ranged from 0.28 +
0.02 mg in the raw sample to 0.16 £ 0.02 mg/100 g in the
processed sample. Like other legumes, C. rutidosperma
seed contains tannins. Tannins have the capability of
decreasing the digestibility and palatability of proteins
because they form insoluble complexes with them
(Osagie et al., 1996). Tannins can also interact with
dietary iron by preventing its absorption. Tannins are not
easily completely destroyed by heat due to their high
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Table 2. Nutrient composition of raw and boiled C. rutidosperma

seed.
Nutrient composition % Mean composition (+S.D*)
Raw Boiled

Ash 5.6 +£0.02 4.90 £0.01
Crude fibre 5.24 +0.02 5.08 £ 0.06
Moisture 12.80 +0.01 11.80 £0.02
Crude protein 26.95 £ 0.02 20.30 £ 003
Carbohydrate 48.50 £ 0.05 50.356 + 0.02
Fat 1.16 £ 0.02 0.98 £0.03

*Values are means of standard deviation of triplicate determinations.

molecular weight (Price et al., 1987). Saponin levels in
the processed sample were reduced significantly when
compared to the raw sample (Table 1). Saponin is
another antinutrient factor whose toxicological effects
should be balanced with its benefits. Saponins have been
shown to possess hypocholesterolemic effect as well as
cause cytotoxic permeabilization of the intestines through
its biological activities depending on the structure
(Guthrie and Piciano, 1995).

Phytic acid in the samples (Table 1) ranged from 0.38 £
0.02 mg/100 g in the raw sample to 0.23 + 0.01 mg/100 g
in the processed sample. Phytic acid has 12 replaceable
hydrogen atoms and therefore could form insoluble salts
with many metals like calcium, iron, zinc, magnesium and
phosphorus thereby preventing the proper utilization of
these minerals (Jack et al., 1985). Phytate is not easily
destroyed by processing temperatures hence the result in
Table 1. There are some beneficial effects of phytic acid.
Studies indicate that there are interactions between
phytic acid and heavy metals like lead and cadmium. It
has been reported that the lowest accumulation was
achieved when calcium and phytic acid were adminis-
tered simultaneously and that phytate was responsible for
a considerable decrease in the intestinal absorption of
cadmium (Murray et al., 2003; Igbedioh et al., 1994).

The levels of oxalate in the samples decreased from
0.37 £ 0.01 mg/100 gm in the raw sample to 0.35 £ 0.02
mg/100 gm in the processed sample (Table 1). Oxalic
acid as an antinutrient interferes with mineral availability
particularly calcium. It binds with calcium and forms
insoluble calcium oxalate which cannot be absorbed in
the body (Giami et al., 1999).

Cynaogenic glycoside contents in the samples (Table
1) indicate that processing decreased significantly its
levels from 18.54 + 0.48 to 5.20 £ 0.10 mg/100 g in the
raw and processed samples respectively. Cyanogenic
glycosides are precursors of hydrogen cyanide, a well
known natural toxicant in foods. The presence of this
toxicant serves a note of caution due to its toxicity
although the level is below the toxicity level.

Trypsin inhibitor levels of the samples were between
the ranges of 1.03 £ 0.02 TIU/100 g in the raw samples to

0.35 £ 0.01 TIU/100 g in the processed sample. Trypsin
inhibitor activities affect protein digestibility negatively.
The reduction of trypsin inhibitors by processing is
attributable to heat denaturation.

Table 2 presents the proximate composition of C.
rutidosperma seed. The results revealed that processing
had no significant effect (P<0.05) on the following proxi-
mate composition in both the raw and the processed
samples: ash, crude, fibre and moisture contents.

Crude protein levels in the samples decreased from
26.95 £ 0.02% in the raw sample to 2.30 £ 0.02% in the
processed sample (Table 2). The decrease in crude
protein could be attributed to leaching and denaturation
caused by boiling. The protein levels in the processed
samples fall within the range reported for other legumes
(Elegbede, 1998).

Crude fat levels in the samples decreased from 1.16 +
0.02% in the raw sample to 0.98 + 0.03% in the pro-
cessed sample. The slight decrease though not
significant (P<0.05) could be due to leaching occasioned
by boiling. Boiling may also have brought about dena-
turation of the lipid fraction in the processed samples
(Elegbede, 1998).

The carbohydrate content in the samples increased
from 48.50 £ 0.05% in the raw sample to 50.35 + 0.02%
in the processed sample and this compares well with that
reported for Mucuna Sloane seed (ljeh et al., 2004).

The results of the mineral components of the raw and
processed bean of C. rutidosperma are presented in
Table 3. Living organisms require minerals. Diet must
provide macro and micro elements. Legumes and cereals
have relatively low mineral contents (Eggum et al., 1983).
There was no significant difference (P<0.05) between the
raw and the processed samples in mineral components
determined in this study.

Conclusion
This work supports the claim that processing improves

nutrient potentials of leguminous seeds by reducing the
level of antinutrient factors. It further indicates that well
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Table 3. Mineral contents of raw and boiled C. rutidosperma seed.

Mineral contents Composition (mg/100 g dry) Wfa|ght 1S.D*
Raw Boiled
Calcium 0.70+0.02 0.71£0.02
Potassium 0.36+ 0.02 0.38+£0.02
Magnesium 0.67+0.03 0.68+0.03
Sodium 0.33'+£0.02 0.34+0.01
Phosphorous 0.52+ 0.01 0.53+ 0.02

processed C. rutidosperma seeds could be a potential
food that could be used to augment critical scarce protein
sources especially in Nigeria’s poultry feed industries as
this bean seed is locally available and underutilized.
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