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ABSTRACT

This study was conducted to determine the nutnitional composition of some uncoaventonal
protein sources namely, pigeon pea, bambara groundnut, locust bean, sunflower and jack bean.
The range of values obtained from the proximate composition of the seads were; dry mafier
(94.56-96.64%), crude protein (18.70-28.90%), crude fat (2.72-23.98%), crude fibre (SELE
17.88%), ash (3 36-4 69%) and nitrogen free extract (31.56-59.51%). Among all seeds studied,
jack bean had the highest crude protein value of 28.90% while sunflower sead recorded the
lowest crude protein value of 18.70%. lscsulls showed that sunflower seed had the highest crude
fal content of 23 98% and jack bean recorded the lowest value of 2.72%. Locust bean was the
most fibrous with the crude fibre content of 17 88% while the least fibrous among the scods was
bambara groundnut with $45% crude fibre value. Locust bean also recorded the highest
concentration of ash (4 69%) whereas sunflower seed had the lowest value of 3 36%. Mcthionine
and cystine were the most hmiting amino acid for all the sceds analysed. Results revealed that
pigeon pea seeds are nch sources of lysine and phenylalanine. Interestingly, locust bean had the
highest concentration of leucine as well as soleucine. In order 10 ensure food secunty, people
who cannot afford the expemive staple protein food sources can opt for other noa-coaventional
locally available and affordable substitute, in order to avord protemn malnutnion

Keywords: Proximate composition, amino acid profile, unconventional plant protein sources

INTRODUCTION

The search for alternative sources of protein has generated a lot of rescarch interests over the
years. This may probably be due to the exorbitant pnces of major staple plant peotemn foods of
which are conventional sources like groundnut, cowpea, sovheans cic.

Non-conventional food or feed sources are those foodstuffs/ feedst

widely used for feeding human or his amimals. In order 10 tm:u:?‘fm :.:1:): ﬂmﬂyg
cannot afford the expensive staple protein food sources can opt for other m:-canttm:cul
locally available and affordable substitute, in order 10 avosd protemn malsutrtion of protein
deficient diet. Hence the need for the evaluation of major mumntive comstituents .o[
unconventional protein sources which are locally available but under explosted for iul::“‘
bqlh buman and animal diets. The unconventional plant protem sources analysed f :; .
of this study are pigeon pea, bambara groundnut, locust bean, sunflower m;x:'htnw;p::
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“that there exist a huge
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sedstuffs. Tatensive fulure use of non-conyentional plant protem sources in

ficiently and properly explonted (Akande, 201T). The ngh cost of
i developing countries as resulted in search for cheaper and

e objective of this study was o determine the nutritional
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quality of foodstutts/k
putrition 15 a posstbihty it et
conventional protem sourees
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composition of some uncons entional plant protein sources that are locally avinlable but under.

exploited.

Nutritional composition of pigeon pea
There are variations in the chemical composition of pigeon pea seeds, which can be attnibuted
growth conditions, genotype and storage conditions (Salunkhe et al, 1985 Amaetule and
Onwudike, 2000y Pygeon pea is a nich source of protein, carbohydrate and  minerals such as,
phosphorus, magnesium, iron, sulphur, potassium and calcium. Ttas also nehoin some vitamins,
particularly, riboflavin, niacin, thuamine, and choline (Sinha, 1977). The protein content of
commonly grown pigeon pea cultivars is in the range of 17.9 and 24.3p/100g for whole seed
(Salunkhe er al, 1986). The protein content of commonly grown pigeon pea cultivars is in the
range of 17.9 and 24.3p/100g tor whole seed (Salunkhe ef o/, 1986). Wild species of pigeon pea
have been found to be very promising sources of high protein and several high-protem genotypes
have been developed with a protemn content as high as 32.5% (Singh of al., 1990). These high-
protein genotypes contamn protein conlent on average by nearly 20% more than the normal
genotypes (Reddy ef af, 1979, Saxena ef al, 1987). The high-protem genotypes also contamn
sipnificantly more (about 25%) sulphur-contaming amino acids, (methionine and cystne) (Singh
ef al, 1990). Pigeon pea seeds contamn about 57 3 to 587" carbohydrate, 1.2 10 8.1% crude fibre

and 0.6 1o 3.8% hipids (Sinha, 1977)
Nutritional compaosition of bambara groundnut

The nutritional analyses carmied out by Yao of af Q015 wm Cote d'lvorre revealed that bambara
groundnut had 19% protem, L4% Gt and 1075 Gbre. Bambara was reported 1o be a nch source of
minerals, the major ones are particularly, phosphorus, magnesiom and calemm, while the trace
minerals also found in the seeds are zine, jron and copper. Yao er al (2015) referred to bambara
groundnut as nutrient dense tood,

seyt

Hnmh':t.r.‘l groundnut has been reported to contain carbohydrates, hpids and protein in sufficient
quantities (Brough o7 @/, 1993) Bambara gronndnut as reported by Olomu (1095) contains
Z(!.ﬁQ".; crude protem. It is hagh in dysine with fair amount of total r‘“'i‘!““ amino acids. The
prq."unmlc and muneral composition of bambara groundnut as determined by Omoikhoe and
Arjemwa (2004) s presented as follows: crude protem ranged from 18 92 . 2167 cthet
et 045 ?'47""‘ crude fibre 3.52 - 445, ash 2,75 - 4.56%,, mojsture u-m.cm ;- 80 - 11.20%
and nitrogen free extract 4593 < 59.04%, Results on the mineral composition: indicated thal
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calvnumn fanged from 2 64 - 2 80

- Phosphorus 006 - 0 08%, potassium 0.79 - 0.82%, sodium
- 068 ron 151 - 160 ppm and copper 2.4 - 2.6 mg'kg DM
‘ e v, J004) Bambara eroundnut seeds have been reported by Temple and

Aliyy { 1PNS) 1o contain 16« 24% crude proten and about 6% ether extract with high proportions
of Iysine (06%) and methioning (1.3%). Leucine has been stated to be the most concentrated
essential amuno acid found in bambara groundnut (Olomu, 1995, Aremu e af. 2006, Akande,
S Bambara groundnut 1s & well balanced food with a calonfic value comparable with that of
a hrch quanty cereal gramn (Banmilza ef af , 1994)

O 004 - 0003 magnesium 068

Ql‘\'.\. s IR C .l"- An

Nutritional compaosition of locust bean

¢ crude protein content of locust bean seed vanes between 25 and 35%. The average fat
content i 20% (0loma, 1995 Hassan and Umar (2003) reported that the protein content of
octnt bean seed (in percentage dry matter) of seeds with and without hull was found 10 be
N 200Land 32407 respectively, while that of the pulp was 1.84% The crude protein of 32.40%
for locost bean seeds obtaned by these workers 1s comparable with those obtained by other
researchiers, (Okpala, 1990, 31.60°, CP.. Alabi, 1993; 35.00% CP and Obizoba, 1998; 34.30%).

Results obtamed by Hassan and Umar (2003) revealed that the dehulled seeds of locust bean
contain higher amount of amino acids than whole seeds except in glycine, phenylalanine, proline
and threonine. However, with the exception of cystine and threomng, all other amino acids found
i the palp are lower than those in the seeds. The whole seed of locust bean 1s high in lysine with
the value of 6.36g 100g protein but lower in methionine 1.62g/100g protein and cystine

-

.23 100¢ protein (Hassan and Umar, 2003).

Alabi el (2003) reported that the lipid content of locust bean was 16.86%. These rescarchers
ohsenved that the hpid found in locust bean contained saturated fatty acids and hence could
solidify as fats at temperatures below 20°C. Onls derived from the cotyledons of the seeds have
low 1odine value of 1.03mg 100g, and low acid value of 1.90mg/100g. However, locust bean has
high saponficanon value of 160.60mg 100g which makes locust bean oil useful for soap making
(Arvelaagbe er al., 1996; Alabi ef al.. 2004; Alabi e al, 2005).

Nutritional compaosition of sunflower

NRC (1934} quoted sunflower seed meal (after m! extraction) figures as 23 3% protemn, 31 6%,
crude fibre, 1% Ivsine, 0.5% methionine and 1543kcal/kg ME. Putnam ef af. (1990) reported that
sunflower oil accounts for $0%, of the value of the sunflower crop. The primary fatty acids i the
oil are oleic and linoleic (typically 90%, unsaturated fatty acids) with the remamder consisting of
palmitic and steanc caturated fanty acuds, The major nutnents in sunflower seeds include protem,
thiamine, vitamin E. ron, phosphorus, potassium, calcium and the essential fatty acuds such as
inolete actd and oleic aaid (Relfl 1997) According 10 the reports of the USDA Nutnent
Database (2002), sunflower seeds are the best natural, whole food source of vitamin E, almost all
of which is alpha-tocopherol, the most mologically active form.

Nutritional composition of jack bean

Jack bean is cultivated in India, Afnca, Laun Amernca, West Indies and Asia, 11 18 considered an
under exploited legume (Manmuthu and Gurumoorthi, 2013). The crude protein content of dry
npe jack bean seeds ranges from 26 to 32%. Udedibie (1990) reported that raw jack bean seeds
contain 30% crude protem and 60%, nitrogen free extract. Bressam ef o/ (1987) reported that
1ack bean contained about 1.8% ether extract and 8.5% crude fibre, 3.2% ash. 13.5% mossture,

3
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d 46.1% carbohydrate. D'Mello er ol (1985) repomed 2 12% 7 wyn
ash and crude rcspc'-cuvcly. The gross encrgy contens of 4 62kcnl ; :.:
reported by Udediie and Madubuike (195%) h: j.d; bean Tﬂs' ,l.d "y relatively 1 .
the sulphur amino acid, methionmne, but tugh m lysine it cw.a:m‘ sipuficant amouns
thianune, nmacin, phosphorus, calcium and von (Bressam, of of 1957, D'Mello o o

Udedibie and Nwatwu, 1988, Leon ef af [ 1990)

26 0% crude protein an
9 24% for ether extract,

vj{
T9ms

MATERIALS AND METHODS

Praximate analysis

Proximate analyses of the five different plant proteins raw seeds namely. pigoon pea, bambye,
groundnut, locust bean, sunflower and jack bean scods were camed ot wsing the —ry
outhined by the Assocuation of Otficial Analytical Chemists (AOAC, 1990) The gm,mml.
compositions of the five plant protein sceds are presented in Table | —_—

Amino acid analysis

The amino actd compositions of the samples were determined using the method describad by
Spackman et al (1958} The samples were dned 1o constant weight and defamad A kmown
weight of the defatted sample was hvdrolysed under vacuum with 7mi of 6N HCY s & seadod
pyrex tube at 105°C for 22 hours Immediately afier cooling, it was filieved thoowgh mon-
ahsorbent cotton woo! The filtrate was dned at 40°C using rotary evaporator. The ammo aonds
the Nask were diluted with Smi of scetate bufler (pH 2 0) and 3 10 10 mucrolitre was bondind wng
the cartndge of Techmcon Seguential Multsample amino sod analyzer (TSM) The seam
carrying the amino said resgont musture went through 3 heating bath where dovelopmmeont of tihe
coloured reaction product ocourred The absorbance was proportonal to the comoemtraion of
cach amino acid and was measurad by colormcter

Table 1: Proximate compositionts (*%) of raw seeds of some unconventional plaat proatan

R

sGurces

Pigeon  Bambars  Locust  Sunflower  Jack  Stasdar tard
Content Pea groundnut  bean seeds Bean  Devistn
Dry mattes 9% w9 Tt ra o627 oot 944 15
Crude Protein 20 2064 24 41 1870 250 413
Crude fat 443 714 16 68 208 27 9
Crude fibre 716 448 17 4% 12a2 780 o
Ash 176 3 40 464 13 373 054
Nitrogen free
extract 5951 916 319 146K S1.41 (2

e
4
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RESULTS AND DISCUSSION
Provimate compositions of raw seeds of some uncons catiensl plast profoid saroes

The range of values obtained from the proumstc anslyses of the seods were, for &ry Mt
(94 56.96.64%,), crude protein (1X.70-28 9., cnude fot (2 7223wty crade fidwe (345
17 ¥5%,), ash (3.36-4 69°) and mtrogen froe extract (31.56-59 31%)

Among all non-conventional seeds analysed, jack bean recorded e haghest crade protes valee
of 28 9P while sunflower sced had the lowest crude proscan vadue of I 7O Thes reselt o
close to the carlier reports of Apata and Ologhobo (1994) that jack bean recondod the b ghaeat
cnude proten of 27 T among the uncomventbonsl plant profein soercas analysed (onenaton
from the results showed that sunflower seed recordad the highest crnde [3t comtent of 23 %%
s was fullowed by locust besa with the value of 16 A%*, which s very close %0 vahse of
16 867, reported by Alabr ef @l (200%) for locust bean Jack bean however, had the lowest valae
of 3700, for crude 3t Locust bean was the most fibrous with a crude fibwe walme of 17 83%,
while the least fibrous among the scods was hambara groundsut with € 48%, crude fibee value
Locust bean also recorded the highest concemtration of ash (4 69%%) this was followed by the
yvalue of 3 76%, for pigeon pea soads. The result of the ash content obtamed for prproa pos o thes
study falls withm the range of 370% and 3.90% reponied by Apata and Gloghsbo (1984}
Sunilower seed however, had the lowest ash value of 3 36%.

Obsersation from results showed that among the non-conventional sceds studiod the sonds of
pigeon pea and hagmhara groundnut were closest m terms of nuInent oMot | PEOA iTuse
composttion) or sun:lar m most of the provsmate content. This sumulannes were oxbeboind i the
following prosunate content. dry matier: 95 §59% for pigeon pea and 935 248% for baembura
groundnut, crude protesn 21 03% for pageon pea and 20 05% for bambars groundset, sbh 3 T&%
for pigeon pea and 3 40 bambars groundaut, nitrogen free extract $9 $1% for prpove ped and
59 16% for hambary groundset However, there were two exceplions, that s, dhe nade fae
content m which 4 41%, was reconded for pigeon pea and 7.15% was reccedad foe hambura
groundnut and crude fibre contonts @ whach prgeon pea had the value of 7 16% snd bamburs
groundmut recorded the value of 5 48%

Amino acid profiles of raw serds of some unconventional plant protein sources

The sulphur-contamng amnc acids (methionine and ¢ysting) were fouand 10 be the most lumting
from the results obtained for 3l unconventional plant protem scods amalyaed = s srady
Methionine was found to be the first limiting atmino acxd among all the soads Tack beam rocordiod
the lowest value of 046 g 16N and the highest wan foand 10 be logust bhosn wrih the value of
1.49g/ 16gN for methionine. Cysting the second limsting amino acd recorded the lowest vabae of
1.19g/16gN for pigeon pea, while sunflower sood had the higheat vadae of 1 485 10N, clonely
followed by 1 38/ 16gN for jack bean and then 1 328/16pN for Jocust beam The relaeovely how
concentrations of methionmine and cystine m Jegumes and mosd plant proacen woods has beon w ol
documented by researchers (Doku ef af | 1975, Aputa and Ologhobo, 1998, Kenber of o |90,
Olomu, 1995, Fabiyi, 1999, Akande 2004 | Aremu of af | 2008%)

Leucine was found 10 be the most concentrated essential ameno acud = 3l of the wondt stulind
Notably, for leucine locust bean recorded the highest value of £ 42 T6pN, wherens jach Poun
had the lowest value of 2 93g/16gN Interestingly, for woleacine, Jocust bese iw recorded Hhe
highest value of 3 T8g/16gN and jack bean had the lowest vahue of 1 k&g 162N a5 weli
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{779 g/ 16gN wiule
2 had the highest concemtration o Jack bean reg
WN, Amﬂ‘“gh Pigeon pes s deficwem -‘Ill 1oethogaime and Cyiame h"“l&
s, it 13 however, nch i lysine (Sugh and Dvwokar, 1993) g :lth
‘ highest level of phenyislanine wnong the soods wy
tpt i pea also had the _ odnd
m::\n:.:x":;:d:mu:wnh the results obtained by Apata and Ologhoto (1994) Thew ropging LU
::m prgeon ped seeds recorded the highest mncmm of phenylalanine ey 4
analysed. It 1s therefore, evident that prgoon pea 15 3 pood sowrce of phonylslmane
’ " {298 16gN and 6 972 16gN for the seedy
The level of arginine was the range © of jacik
“r':; sunflower respectively Histdine Cuncmut‘tmn i the soods was obsonved 1o & ::
401g/16gN In sunflower seeds and 6 23p/16gN 1n the soods of gack bean The kevel of Vol
was moderate, ranging between 2 62¢/16gN mn jack bean and § $3g716gN m pipoon pey
For the non-essential amino acuds for all the unconvenbional seods, glutamc aod bevel may g,
highest with the value of 15 76g 16gN for hambara followed by sunflower wiah the vahye o
13 98/ 16gN, then the value of 13598 16gN for locust bean, while the lowest sallye o

7 60 16pN was recorded for gack bean
Table 2:Amino acid profiles of raw seeds of some unconventions] plant pretoin wageey,

For lysine prgeon
value of 442 p108
containing amine ac

B seny,

(g/1ogN)

“Amino l’né;o;- Hambara I ocust Sunflomer Jwh
Acids pea groundnut bean vrd  beaw  Sp
Lysine 9 £93 5§78 491 44 1M
Histidine 16 295 2.55 240 (08 T 1
Arginine S &6 641 5 0 697 bl S ¥
Aspartic acid 1156 1295 909 10 33 $2 29
Threomine 112 LB} 338 252 $50 1
Senmne } 9 4 40 337 L0k 3T o4
Gilutamic acid g1 1§76 1349 1% o8 Tedh B4
Proline 117 140 11s (AR (RS
Glyeme 107 ol § 4K 410 Rwe 040
Alanine 179 LB L I 410 dik OW
Cysting 119 3 142 1 4% P38 @LI
Valine 5 %8 44 441 gy 26 1S
Methtonine 119 104 | 49 » o @M
lsolewcine 147 4 478 407 pad 0107
Leucine 6.78 776 842 6 1% 21
Tyrosing 263 119 332 yoo 12 04
Phenylalaning 6.13 543 449 sos 217 1¥

o D ND____ND xp___No T
SD = Standard deviation

6
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CONCLUSION AND RECCOMMEDATION

Results from the nutnitional informanon and analyais obtaned i thas rescarch stiady tevealod the
potentials of the nutritive quality of all the seeds for use | both haman and anmal nutntion
Proper processing of all the seeds 1s however, essential hefore icorporation in dicts. In pant of
the world were conventional protemn sources are hughly expensinve, all the provessed non.
conventional plant sources are recommended for dictary mclusson The ultimste goal i cmwring
food secunity through the utihzation of unconventional plant profen as aliermative prodem soune
when the conventional protein food sources are not affordable or available

Pigeon pea, bambara groundnut, locust bean, sunflower and jack bean seeds are al! caregonzad
as under-explorted group of proteins, thas s due 10 the fact that they suil sol widely of
extensively used. Notwithstanding, these promising plant protesns have great potentials for wide
usage as dietary proteins when properly processed  There is therefore, clear indications of the
potentiality of these seeds for improving the nutntional status of people and lveuock s well
ensunng food secunty for those who cannot afford the costly conventional profoin sowrces
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