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Abstract
Twenty five Wistar strain rats weighing between 68 to 80g were allotted to five dietary
groups. Group | received standard protein diet which served as control, group |1 received a
protein-free diet, which served as a negative control, whileratson 111, 1V and V were given
raw Rongai Brown (RB), raw Rongai White (RW) and raw Highworth Black (HB) based diets
asthemain sources of protein, respectively. Theratswerefed 10g experimental dietsper day
for seven days. After a 3-day adaptation period, faecal sampleswere collected quantitatively
for four days, bulked for each rat, weighed, oven-dried at 105 ‘Cfor 24 hr, milled and stored
for analyses. All theratsfed the three varieties of raw lablab beans had significant decrease
(p<0.05) infeed intake and final body weightsascompared to the control. Ratsfed on RB had
the least feed intake of 19.1g/wk while rats on RW gave the highest body wei ght decrease of
29.0g. The feed conversion efficiency, net protein ratio and protein efficiency ratio for all
groups decreased (p < 0.05) significantly as compared to ratsfed standard diet. Theratsfed
the Highworth Black gave the least value of 0.08%. Feeding raw lablab beans to rats
produced significant reductions in protein intake. The significant reduction in the various
parameter s used for the nutritional eval uation of these three varieties of lablab beans could
be attributed to the presence of the anti-nutritional factorsinherent in them which reduced
the nutrient intake and utilization by therats. I nterventions of processesthat reduce the anti-
nutritional factors are therefore necessary for efficient use of lablab beans in human foods
and animal feeds.

Keywords: Lablab purpureus, Anti-nutritional factors, Wistar strain rats, net protein ratio,
proteinefficiency ratio

Introduction secondary metabolites, which have
Cowpea, soyabean, pigeon pea and lima  therapeutic importance (Osman, 2007).
bean areimportant legumesintheNigerian ~ These secondary metabolites are used as
diets because they are grown and used as  growth promoters and productivity
important sources of protein (Ologhobo,  enhancers in animal feeds (Tipu et al.,
1980). Accurate analysis of the nutrients  2006). The adverse effects of anti-
contained inthem isaprerequisite for their ~ nutritional factors can be reduced by
most effective utilization and a basis for applying suitable processing techniques so
their nutritional enhancement. Among  astoimprove the nutritive value of plants.
different plant species, grain legumes are Mostlocal farmerswould prefer tofeed raw
considered as the major source of dietary  lablabbeanstochickeninorder to eliminate
proteins (Esenwah and | kenebomeh, 2008). transportation and processing costs (Abeke
Legumes are also reported to beimportant et al., 2010). Littleinformation is available
sources of proteins, carbohydrates, dietary ~ in this area, especially with regards to
fiber and minerals consumed worldwide  different varieties of lablab beans (Lablab
(Gsman, 2007). purpureus), a newly introduced legume to
Legumes contain nutritional and anti- Nigeria, cultivated for food/feeds in
nutritional factors in addition to the  humans and animals. It has been realized
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that the available as opposed to the total
amino acids of a feeding stuff is more
important in determining its value in a diet
(Ologhobo, 1980). Thishasled to aseriesof
investigations on methods of determining
the available as opposed to the total amino
acids in protein. The nutrient and or
chemical composition and the anti-
nutritional factors of several legumes have
been determined but data are scarce on
similar information on Lablab purpureus
Seeds.

There is need to identify and assess the
nutritive use and toxic effects of the lesser
known legumes like the lablab bean. This
present study was designed to supply
biological information using the rat on the
three varieties of lablab beans namely;
Rongai Brown (RB), Rongai White (RW)
and Highworth Black (HB), and to attempt
to establish the effects of the inherent anti-
nutritional factorsinthem, asthey existedin
the raw state. The main criteria for
assessment were feed intake, changes in
body weight, protein efficiency ratio, net
protein ratio, protein retention efficiency
andfeed conversion efficiency

Materialsand methods

Source and description of Lablab
purpureus

Source: The Lablab purpureus seeds used
for these studies were obtained from the
International Institute of Tropical
Agriculture (1ITA), Moniya, Ibadan, Oyo
State, Nigeria. The identification of the
varietieswas a so done by an agronomist at
[ITA, Ibadan.

Nutritional evaluation of lablab beans
Twenty five Wistar strain rats weighing
between 68 to 80g were obtained from the
Animal House of the Faculty of Veterinary
Medicine, University of Ibadan, Nigeria
and divided into five groups of five rats
each. The cageswere numbered and therats
were housed individually in stainless-steel
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metabolic cages (Associated Crate Ltd.,
England) with a wire screen bottom at the
Animal House of the Department of Animal
Science, University of Ibadan, Nigeria. The
cages were provided with adequate devices
for collection of faeces and urine. The
composition of the standard diet and
protein-freedietisshowninTable 1.

The feed was placed into small feeders
designed to minimize scattering of the feed.
Fine wire screens were placed in the plastic
trays below the cages to collect the faeces
and spilled over feed, and to allow the urine
collection in asmall urine cups. The spilled
feed and faeces were separated by hand
picking which enabled the separation of the
particles of hair from the spilled feed and
faeces.

The animals were divided on the basis of
their body weights into five treatments
(groups) of five rats each, such that the
mean initial weights of each group were
nearly similar. Rats in (group) | received
standard protein diet which served as
control, (group Il) rats received a protein-
freediet, which served asareference, while
treatments(groupsllil, IV andV) weregiven
raw Rongai Brown (RB), raw Ronga White
(RW) and raw Highworth Black (HB)
respectively, as the main source of protein.
The standard reference protein diet was
prepared accordingto (Sarwat et al ., 1991).
All the diets were served to the rats in
ground form after proper mixing. The rats
werefed 10g experimental dietsper day and
feeding was donefor 7 days. After a 3-days
period, faecal samples were collected
guantitatively daily for 4 days, bulked for
each rat, weighed, dried at 105C for 24
hours, ground into powder and stored
according to the method of Pastuszewska et
al. 2006) and of (Agbede and Aletor, 2004).
Duplicate samples of faeces and diets were
taken for nitrogen determination by the
Kjedahl method (AOAC, 1995). Daily feed
consumption was obtained by weighing the
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feed given and subtracting from it the
weight of whatever feed remained in the
dish together with the spilled over feed
after 24 hours. The weights of theratswere
obtained at the start of the experiment and
onthe seventh day. Parametersemployedin
determining the nutritive quality of the

lablab seeds included protein efficiency
ratio (PER), net protein ratio (NPR),
protein retention efficiency (PRE) and feed
conversion efficiency (FCE). The
proximate composition of the three
varieties of L. purpureus seedsisshownin
Table2 below.

Table1: Composition of standard reference protein diet and protein-free diet (%)

Ingredient Standard  Protein diet Protein-free diet
Maize 48 0
Maize bran 12.9 0
Corn starch 0 70
Groundnut cake 9.2 0
Sucrose 0 15
Groundnut oil 0 5
Soyabean 25 0
Fish med 25 0
Minera 2.0 4
*Vitamin/trace Mineral premix 0.1 1
Table Salt 0.3 0
Cellulose 0 5
Total 100 100

*V/itamin trace mineral premix supplied per kg of diet.

Vit. A (10,000 1.U), Vit. D 3(20001.U), Vit. E (51.U), Vit. K(2.24mg), riboflavin (55mg), pantothenic acid (10mg), nicotinic
acid (25mg), choline (350mg), folic acid (1mg), methionine (450mg), Mn (56mg), | (1mg), Fe (20mg), Cu (10mg), Zn (50mg)
Co (1.25mg). Maize meal and maize bran were the sources of ener gy while soyabean meal and fishmeal served asprotein
Sour ces.

Table2: Proximate Composition of L. purpureus seeds varieties

Sample  %Crude  %CrudeFat  %Crude % Ash % Gross  %Dry %
Protein Fibre Nitrogen  Energy Matter  Moisture
Free (Kcallg
Extract )
Rongai *24.15 9.74 12.69 *4.28 39.27 *310  89.96 10.04
Brown +0.23 £0.74 £012 +0.15 +0.40 015 031 021
Rongai 23.10 9.56 *13.12 3.97 40.29 293 *90.04 9.96
White +0.80 +0.38 1015 £0.15 10.15 059 040 1004
Highwort  22.75 9.63 12.98 412 *40.39 3.00 89.87 *10.13
hBlack  +0.53 +0.85 +0.15 +0.12 +0.38 026 019  $0.19
Mean + 2333 9.64 12.93 412 39.93 301 89.96 10.04
SEM +052 +0.65 +0.14 +0.14 +0.31 4033 +033 +015

* Significant at P<0.05
Source: (Soetan and Fafunso, 2010)
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The quantification of the anti-nutritiona
factorsof thethreevarietiesof L. purpureus

seedsisshownin Table 3 below.

Table 3: Quantification of the Anti-nutritional Factorsof L. purpureus seeds varieties

Sample TIU/mg  HU/mg Cynogenic Oxalates Phytates Tannin  Saponin  Alkaloids
Protein Glycosides mg/g mg/g mg/g mg/g mg/g
mg/kg
Rongai *44.8 237+0.10 185.0 9.3 13.6 *47 1.3 48
Brown +0.57 +0.89 +0.36 +0.27 +0.06 +0.17 +0.12
Rongai 31.6 18.7 175.0 8.2 144 35 11.6 3.7
White +0.21 +0.17 +0.00 +0.12 +0.06 +0.84 +0.06 +0.15
Highwort 39.5 *28.6 *195.0 *0.8 14.0 4.2 *12.1 *6.8
hBlack  +0.29 +0.06 +0.57 +0.17 +0.00 +0.81 +0.06 +0.15
Mean + 386 237 185.0 9.1 14.0 41 1.7 51
SEM +0.36 +0.11 +0.49 +0.22 +0.11 +057 +0.09 +0.14

* Significant at P<0.05
Source: Soetan (2012)

Assessment of the nutritional quality of
thediets
The following criteria for protein
utilization were worked out on the basis of
analysis (for nitrogen content) of the diets
and faecesrespectively.
Protein Efficiency Ratio (PER): It wasdone
according to Pellet and Young (1980). This
method expresses the protein efficiency
ratio asthe gain in body weight per gram of
protein eaten over the experimental period.
PER= Weight gainof testanimal (Q)
Protein consumed (g)
Net Protein Ratio (NPR): Thiswas done by
themethod of Bender and Doell (1957).
NPR=_Weight gain of test protein
group+weight lossof theN- freediet group
Proteinintake(Q)

Table 4: Protein quality studieson L. purpureus seeds

Protein Retention Efficiency (PRE): This
was computed as NPR value x 16 (Bender
andDoell, 1957).
Feed Conversion Efficiency (FCE): This
wascomputed as:

weight gain/loss  (Agunbiade,

1992)
feedintake(Q)

Statistical analysis

All the results were subjected to statistical
analysis using Analysis of Variance
(ANOVA) and Pearson Correlation
Coefficient. Results were regarded
significant at P<0.05. It is not significant
when P0.05.

Results
The results of nutritional studies on L.
purpureus Seedsarepresentedin Table4.

Sample Initial BW  Final BW  Changein Feed Intake  PER NPR PRE FCE Protein Intake
() () weight (g)  (g)/week % % % % ()
Control 706+261 87.0+308 164+270  39.44+352 1.02+0.22 540+ 038  86.18+580 41.8+898 1617+ 144.00
(18.90)
Rongai Brown ~ 75.0+50  *48.4+46 *-26.6+152 *19.1+124  *-010+ 0.00 *0.11+0.01  *1.70+0.14  *1.40+0.13 *461.4+29.90
(35.50) (51.57) (90.20) (97.96) (98.03) (96.65) (69.16)
Rongai White ~ 71.0+265  *42.0+4.64 *-29.0+2.65 *235+260  *-0.09+ 0.03  *0.10+0.00  *1.60+0.00 *1.30+0.17 *543+60.24
(40.85) (40.42) (91.18) (98.15) (98.14) (96.89) (66.42)
Highworth 740+418 *49.0+ 52 *-250+500 *232+125  *-0.08+ 0.03 *0.10+0.00  *164+0.09 *110+0.19 *528+28.49
Black (33.80) (41.18) (92.16) (98.15) (98.10) (97.37) (67.35)
* Significant at p<0.05 () % Difference
Key:

PER: Protein Efficiency Ratio
NPR: Net Protein Ratio

PRE: Protein retention Efficiency
FCE: Feed Conversion Efficiency
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All the rats fed the three varieties of raw
lablab beans recorded significant
decreases in final body weights as
compared to the control rats with the rats
fed the Rongai White having the highest
body weight decreaseof 29.0g. Theratsfed
the lablab bean varieties recorded
decreases in feed intake with rats fed on
Rongai Brown had the least feed intake of
19.1g/week. For the PER, all theratsfed on
the lablab beans also produced significant
decreases as compared to rats fed based
diet (control) with rats fed the Highworth
Black givingtheleast value of 0.08%.

For the NPR, all the rats fed the lablab
beans also produced significant decreases
with ratsfed Rongai White and Highworth
Black producing the least value of 0.10%.
For the PRE, al the rats fed the lablab
beans al so produced significant reductions
as compared with control rats with the rats
fed the Rongai White producing the least
vaueof 1.60%. For the FCE, all theratsfed
the lablab beans recorded significant
decreases with rats fed Highworth Black
recording the least value of 1.10%. All the
rats fed the three varieties of |ablab beans
produced significant reductions in protein
intake as compared with control rats with
the rats fed the Rongai Brown variety
producing the least protein intake of
461.4q.

Discussion

The result of the protein quality studies
(Table 4) showed that the feed intake of the
rats placed on standard reference protein
diet was higher than those of therats placed
on the three experimental diets of lablab
beans (RB, RW and HB), with rats fed on
Rongai Brown having the least feed intake
of 19.1g/week. Thereductioninfeed intake
by the rats placed on lablab beans could be
attributed to the inherent anti-nutritional
factors (ANF) in them, which are reported
to

reducenutrient utilization and or feed intake
(Osagie, 1998).

These anti-nutritional factors play a great
role in limiting the wider use of many
plants. Protein quality studies revealed that
therewere significant decreases (P<0.05) in
the final body weight, feed intake, protein
efficiency ratio (PER), net protein ratio
(NPR), protein retention efficiency (PRE),
feed conversion efficiency (FCE) and
protein intake in the rats fed the three
varieties of lablab beans compared with the
ratsfed the control diet. Ratsfed on the raw
lablab beans dlicited considerable weight
loss, and poor protein efficiency ratio (PER)
values.

It has been reported that presence of anti-
nutritional factors like tannin, saponin and
phenolic compounds could reduce the
growth of animals (Ezeabara, 2014;
Ibironke, 2012, 2014).

These clearly indicate the high potency of
thetoxic substancesin theraw state of these
legumes. The poor protein utilization
indices observed in the raw lablab beans
indicate that the rats maintained on these
legumes could not efficiently utilise the
dietary proteins. Our results on growth
parameters are corroborative of previous
studies (Rubio et al., 1990; Apata, 1990)
that the ingestion of raw navy bean, lima
bean and faba bean significantly depressed
growth, feed consumption, and nitrogen
retention.

It was reported by (Pusztai, 1979; Ibironke
and Fawale, 2015) that theinclusion of raw
beans and plants in rat diets decreased
protein utilization and reduced feed intake
leading to weight loss. A derangement in
digestion and or absorption of some dietary
nutrients in rats fed raw lima bean is
reported by Aletor and Fetuga (1984). From
their observations, it is conceivable that the
growth inhibition of rats fed raw lima bean
may in part be mediated by the apparent
inability of the experimental animals to
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utilize dietary nitrogen fully and perhaps
other componentsinthediet aswell.
Thefollowingfactorshavebeen claimed by
different workers to affect the nutritional
qualitiesof plant proteins, they arefertilizer
and manoria treatments of plants. Thus
heavier treatments result in more nitrogen
content in the leaves and this could lead to
increased nitrogen content of the extracted
protein and increased nitrogen content of
protein concentrates have been found to
give higher digestibility values (Byer,
1963; Horigomeand Kandatsu, 1968).
Minor quantitative differencesin theamino
acid spectra of the leaf proteins could also
affect their nutritional values of Singh,
(1970) but Pirie (1963) pointed out that this
value is more limited by the digestibility
values of proteins than by their amino acid
composition. It was however Raymond and
Tilley (1956) noticed that differences in
availability of some essential amino acids
of the proteins, like lysine, led to
differencesinthenutritional qualitiesof the
proteinsfrom many plant species.

When fed as the sole protein source to rats
during bioassay, the L. purpureus seeds do
not support growth, ostensibly because of
the polyphenol levels (tannins) and other
antinutrients in the seeds which may, in
part, lead to poor utilization of the
constituent amino acids. By implication,
these seeds may not support growth if fed
solely astheprotein sourceto man.

West African countries have a low protein
intake and kwashiorkor is quite common.
The devel opment of seed protein projectsin
this areais both desirable and feasible. The
high rainfall encourages the growth of
plants.

The two main reasons for protein
mal nutritionin Nigeriahave beenlong been
recognised as ignorance and poverty as
reported by Bassir (1964). Thisview isalso
shared by other renowned Nigerian
nutritionists (Oke, 1966). In an attempt to

solve this problem, thereis need to improve
the nutritive quality of localy-available
foodstuffs through better processing and
enrichment (Akinrele, 1967).

The results obtained for the crude protein
content of thethreevarietiesof L. purpureus
seeds were quite high (Table 2), with the
Rongai Brown variety having the highest
crude protein vaue of 24.15+0.23,%,
followed by Rongai White having
23.10+0.80% and Highworth Black having
the least value of 22.75+0.53% (Soetan and
Fafunso, 2010). This shows that lablab
beans have a good potential as a source of
proteinfor human foodsand animal feeds. If
the proteins are removed from the fibrous
matter and concentrated, larger quantities
could be safely consumed. Legume seed
protein concentrate has good potential as a
protein supplement because of itshighyield
per unit area of land, the relatively simple
method of preparation and itsgood nutritive
value.

In comparison to cereal grains, food
legumes contain morethantwicetheprotein
and yield amost as many calories per unit
weight. Compared with foods of animal
origin, most of these legumes contain
similar amounts of protein (Akinjayeju and
Enude, 2002). Since proteins constitute one
of the most important nutrient present in
very high amounts in the lablab seeds,
methods could be developed to prepare
protein isolates and various other products
for diverse end uses but the antinutritional
factorshavetobereduced drasticaly.

In order to increase the biological benefits,
the ease of digestion and to decrease the
anti-nutritional factors in legumes,
including Lablab purpureus, traditiona
procedures such as heating or blanching,
soaking and fermentation, roasting are
generaly used. Most of the methods
employed are based on the use of water and
thermal treatments (Bressani, 2002; Diallo
and Berhe, 2003).
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Locally, food legumes are obvioudy a
choice as they are widely eaten. Although
legumes are eaten by humans and animals,
the high fibre content and the presence of
toxicand or anti-nutritional factorslimit the
guantity that can beingested Gupta (1987).
Theresults of the quantification of the anti-
nutritional factors (Table 3) show that the
three varieties of L. purpureus had
significant levels of the different anti-
nutritional factors (Soetan, 2012) and anti-
nutritional factors have been reported to
limit the protein intake and utilization of
some essential nutrients in human foods
and animal feeds(Akandeet al., 2010).

The search for protein sources is of great
importance in devel oping world where the
population is growing at an accelerated
rate. Plant proteins, such as legumes, will
certainly play an important role in meeting
the protein requirement of man as well as
feeding hislivestock (Apata, 1990).

In the world's search for high quality but
cheap sources of protein and energy foods,
increasing attention has been focused on
home-grown legume seed crops which
possess potential for significant
contribution of nutrients particularly
proteins, that can be used to improve the
diets of the vast majority of people aswell
as in balanced and economic rations for
livestock (Apata, 1990). Information onthe
nutritive status of these legumesisvital for
their most effective utilization and a basis
for their nutritional enhancement.

Attention has been drawn (NAS, 1984,
Achinewhu, 1982) to severa lesser-known
legumes that are promising grain legumes
indigenous to the tropics. Among them are
the African yam bean (Sphenostylis
stenocarpa), bambara groundnut (MVigna
subterranea), kidney bean (Phaseolus
vulgaris), tropical lima bean (Phaseolus
lunatus), sword bean (Canavalia gladiata),
jack bean (Canavalia ensiformis) and
lablab bean (Lablab purpureus) and they
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are al cultivated in different locdlities in
this country and are classified as
underexploited leguminous crop seeds in
Nigeria(Balogun and Fetuga, 1986).

These legumes have primary importance
for supplementing the protein-deficient
dietsgenerally prevailing among Nigerians
of low economic status but their nutritional
possibilitieshavenot yet beenfully realized
and exploited Apataand Ologhobo. (1990).
They are aso called minor legumes,
probably because they do not enjoy awide
popularity or simply because their
importance is under-estimated Agunbiade
(1992). Mature dry legumes are very
important in the diets of many population
groups around the world Meiners et al.
(1976).

Legumes should be exploited as food
supplements because of their potentials as
rich protein sources Peace et al. (1988).
Much of the available information on the
nutritive compositional data on the more
commonly used local foods and feeds does
not cover al these legumes and where
available, needs updating. This is because
of possible effects of the soil, climate,
variety, processing and fertilizer-
treatments on their chemical composition
(FAO, 1968).

The application of some processing
methods like autoclaving, boiling and
soaking are known to reduce or eliminate
the antinutritional factors which affect the
nutritional, and food quality of legumes
(Udensi etal., 2005; 2007).

Conclusion

The significant reduction in the various
parameters used for the nutritional
eva uation of these three varieties of lablab
beans could be attributed to the presence of
the antinutritional factors inherent in them
which reduces the nutrient intake and
utilization by therats.
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Although Lablab purpureus is newly
introduced into Nigeria as a source of
forage for livestock, however, the raw
seedsaretoxic and caution should therefore
be exercised in their nutritional use. The
adverse effects of anti-nutritional factorsin
L. purpureus could be reduced by applying
appropriate and effective processing
techniques so as to improve the nutritive
value of the plant. Measures should
therefore be taken to reduce the
antinutritional and toxic factors in L.
purpureus through various processing
methods like cooking, germination,
soaking, heating before use ashuman foods
and livestock feeds.
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