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Dures, £.C, Obaeghulan, P.O & Nuachudw, C. A.
Department of Food Technology
Federal Polgtechmic Nebede, Owerss, Imo — 41ate

ABSTRACT

The proximate and anti-nutriont composition of Afpican ol bean 1eed a1 Aifferent matiration dags and boiling periods
were wertigated. The we months developed ods were bawested and seds eracted with watchet, while Hhe (Wlly matune
(exploded) seeds were picked (pom e sumownding buses. Eack of e seeds were boiled 4t iflferent periods (4 £, S b, and §
£) and Ulended differently tan analyped. The reaults of te provimate amalysis indicate Mhe moistune range of (3376 -
(42.28%) with eeploded seed bolled ffor € bowns banimg e lighent (42.28%) and same eeploded sued bolled ffor §t bowrs baving
e Lowert moiatunt contend. The protein content wan bighen (25.65%) i two mortha developed seed bolled ffon § bowns, while
e sl comtent of Wwo morthas developed seeds boiled [or S bowns wan bigher (1.20%) Yharn others. The (a1 content of exploded
aeeds boiled ffor § Lownrs were bighest (11.50%) (ollowed by twe mortha developed aeeds boiled for U Lowns (10.21%); 2he crude
(ire values were Lighest (25.75%) in o months developed seed boiled for € bowrs and carbollydnate was bighest in two
months swed boiled [or S bowrs. The reruld of Hhe anti-mtrionts sbhowed Hat exploded seed boiled for € bowns bad Hhe Lowert
(2.73%) plogtic acid, while oxalate was Lowest (2.28%) in two months developed seed boiled or € Lownrs. Sapomin was Lowert
(1.28%) in exploded seeds boiled ffor € bowns and Tarmin cortent were Lowest (0.56%) in € bowrs boiled exploded seeds.
Keywords: Provimate, Anti-mtrient, Afpican ol bean seed, Maturation slagen.

INTRODUCTION

The Alfpican oil bean e (Pepiticlettos macropbplls Bestt) s one of te indigenons foreat (il hees in
Nigria. 11 belongs 1o Hhe (amily of Leguminoase, and e e con itiain s beigh of about 2)m and wp To
i i Gl (Keasy, 1989).

Alpican ol bean tree tnives in e eastrm and southenn pants of Nigeria, where i 3o bmown by sveral
wamer, wch as Ughs’ or Ulgadia’ i Ibo [or W seed s well 4 Yot frmerted product; “Bpans” in Yoruba
irnd “Wlearns” i Efib-speating soutberm Nigeria (Enufingla and Alanti, 2005).

The main flowering seasoms Lo between March — April with amallen (lurbes im Jume and Novewlber. Seds
wre avadable a1 most periods of e yean becavse e larnge woody pods ane persistnt. The pods ane 40 -
SOcm Long and S — 10em wide; and a1 matunily syplits opern eeplorively dispersing e seds with e
valves cunling wp. This ia Ye form i which Way appear om most ees. Usally, pods contiin between §
= 10 et dlossy brown seds wlick masy vary in sige. The seds which ane wp 1o Jom Long ane U edible
products and source of We ol bence Mt mame “Ue ol bearn 1ree” (NFT, 1995).
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Maturation Stages and Boiling Periods
The seds ane compored of wp 1o G4% proteins with all 20 cssntial amine acids, cuntial [(Hly acids,
minerails avd plogtochenvicals (Joker and Salaya, 2000).
Mears and Mabny (1981) reported tat e wnfrmented seds ane bitter o Taste and contiin Toric
lhaloids ard saporir. Obol (2000) reported Hhat Hhe seeds contain He powlb-rddirdant dhaloid,
Pavcine (Caffeogl ~ putrescine). Alpican ol learn sueds ane edible, boweven, Wey cannol be commmed
withoul adequate procssing. The procersing metlods viry [pom one producer To Hhe oller rdmging rom
boling, ddbulling, and dlicing o [prmuntation. Howwer, whickeer mitlod Wat o applicd, whether
aditionally or otherwise, e [init step ia boiling to aoften He cotyledon. Some people boil e oil bear
seed overmight (Nwamarab and Maduele, 2010), while others boil (pom 1 - 12 Lowrs (Dbechudwn o7 £L,
201S; Wbuoria ez all, 2008) rewdling in e production of mon-uniform product quality.
Tle pod of e Afpican ol bean plarnt eeploder a1 matunily To Adisperse We seeds, Werely Guing weryone e
opportinity To gtber e sed morwally movnd e Dee budbes (Lucky pickers). The owners end wp
bawesting Wt pod prior To matinily, nol convidiring he content of Hhe sed a1 e time of bamert - Herer,
Woe seed 1o avsess Wt mtniond and srti-sriont (phgtockemical) contnts of Alpican ol bean seeds [pom
differet ity stages boiled fon diffenend periods of Time,

METHOROLOGY

Material Procurtsment and Prepsration

Alpican oil bean trees a1 Hhe bark of Njaba River, Njaba Local Government Area, Imo State, were monitored
[pom [lowering, Unough He period of [puiting wntid (il matunily, Witlin Hhese periods, we months
dweloped pods were bavested and e sed etracted by splitting with wacketes. Fully matuned (exploded)
weds [pom Ynee-month wpwinds were picked pom e sworownding buslies. Both samples were analyyed
(control) and Hhen boiled Lifferently for Liffernt periods (Gh, Sb and Gh). The proimate and anti —

ANALYTICAL METHODS

Tle proeimate composition (moistunt, sk, cwde protein, cwde (a1, cwde (e, carbolydnate) of te boiled
sampler was dtrmined wiing e metlods of Hhe Avreciation of Offficial Avalytical Chemist (AOAC,
2005). Al analyres were carried out im Diplicates and He average valies rcorded.

Determination of At - Nutrient Factors
(Osealite, Tasmmin, Phytate and Sapomin)
o Detwmiration of Oralate
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e Lration method drcribed by Harborn (1913) war modifped and wud T dtermine He Oxalate
conlent.
Detrmiration of Tarmin
The Folin — Dein specthropbotometric mithod of Pearson (1916) war waed for e detrmination of
Tarmina,
Determination of phytate
The Plotate comtent was dctrmintd wiing Hhe methods of Young and Greaves (19U0) a1 adopted by
Lucas and Markales (191S).
Determisation of Saponiss
The spectropbotometric method of Brnner (1984) war wied [or Hhe delermination of Saponina,
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Results and Discussions

Tale 1.0: Prosimate Composition of Afpicasn DL Bean Suud Samples at Aifferent Matination Stages and Boiling Periods.

Netvient %)

Seed Boiling Moisture Protein Al fat Crude File Carbolydrate

Maturation Tome (£)

(Mesth)

2 4 24.2) £ 0.0% 25.65 + 0.0 072 +0.00 10.27 + 0.02 18.80 + 0.02 9.91 + 0171
S 35.93 + 0.02 2315 +£0.0% 1.24 +0.07 .25 +0.02 2072 +0.02 10.85 + 0.04
€ 36.00 + 0.02 16.91 + 0.02 1.08 + 0.00" €.84 +0.07 2892 +0.02 13.49 £ 0.0y
4 3396 £ 0.02 19.90 + 0.02 1.9) £ 0.02 11.50 + 0.02 23.00 + 0.02 9.9) +0.09°

3* S 38.25+0.02 18.2) £ 0.02 1M +0.02 4.00 +£0.01 22.50 +0.02 10.28 + 0.07
€ 42.28 + 0.02 11.4S + 0.03 0.42 +0.02 .00 +0.02 23.02+0.07' 9.83 £0.08
(R9) 0.02% 0.09 0.019 0.02€ 0.024 0.113

Nete:

(«) 3% Exploded seed od

() Vialues are mean + standard deviation [pom hiplicate dederminition

() VM%WWMWMWWWWWMPS 0.0S.
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Table 2.0: Articaiitriont Conterts of Alpicarn Oil Bean Seud Samples st Aiflerent Matunation Stages and Boiling Periads.

Seeds : Arti-sutrionts (%)

Melmédvon

(Months) Phytic scid Sapomin Tasmpin
618 ¢1S yA Y] 267

2 4.20 + 0.0 2.96+ 0.0 275 +0.01° 2.63+0.01
4.09 +0.02 2.81 +£0.0% 2.55+ 0.0%° 1.88 + 0.07°
4.04 + 0.02 2.28 + 0.0 2.21 +0.02 1.48 +0.01
479 3.63 1.6) 1.66

3* 3.44 + 0.0% 2.91 +0.02 1.52 + 0.02" 1.24 + 0.02"
3.2 +0.02 2.80 +0.02 1.47 + 0.02 0.82 +0.02
2.73 + 0.02 2.60 + 0.0 1.28 +0.02 0.5€ +0.02
0.028 0.030 0.028 0.019

NOTE: 3* Exploded o seed.

&) Values 4t mtan + standond deviation [pom higlicate ddermiration.

) Values on the same colimm with Aifferent spericripts ane sigmificantly ifferent 41 P < 0.0S
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DISCUSSIONS

The Protimate Comporition of Afpican DL Bean Seed Samples at Aiflerest Maturation Stages and Boiling
Poriads.

The moistine content imertased with e boiling Time. The moistune conternt inertased pom 34.3) % in twe
months dweloped (prematine) seed boiled [or 4 £ 10 36.00 % in twe months (prematint) seeds boiled for
€ b while #at of exploded (matine) seed inereased [pom 3396 % in 4 £ 20 42.28 % in € £ boiled seed.
(Table 1.0). The ol lbear seeds when beated in Yt presence of wattr imbiled moistine Wl cannd e
oftering of Wein budls and Yo swelling of We cotyledors. The rate of water absorplion s lmown 1o
incrtare will period of boiling, T e beans reach Hein masimum wittr dbrorgtion capacity (Nakitte
7 ill, 2015). The protein content of Hhe samples decrtased with imentase in boiling period. The values or
e o months developed seds decreased [pom 25.65 % in § £ boiled seed 16 16.91 % in € £ boiled seed,
whille We values [or e exploded seed decrtased [pom 19.90 % 2o 11.4S % in U 10 € £ boiled seeds. Thia
Wit 41 4wl of clange in Hhe protimale composition of Hhe seds as Yo seeds dbrorled more water wlich
Led 1o Ye Lower 10lid contert of e seeds. Theae reslts agpeed with He [indings of Alindabunsi (2000),
who el 4 decrtase in Yo protein contnts of Afpican ol bean fpom 41.1% 16 9.9 % in raw snd
10iled/ coolud el samples.

Notrient Lows i1 4 conseguence of warly wery coolking procss. Boling with water offfen reduced e
amovs of wtrients as Wey gt Leacled (wardbed oul) in e water and are left belind in Yo watenr.
However, boiling [oods also bas s advardages, incliding & rtduction of Hhe mumber of possible malignant
2012). There were vaniations in Hie resnlts of We ark contents of boiled Alpican ol bean seed. For e tweo
months developed (prematine) seeds, We arh comtent of e Afpican oil bean sued boiled for U 4, S L and €
b touh sigmificantly Lifferent (P < 0.0S), but were between e range (073 - 1.24 %), while fjor e
eeploded ([ull matune) seeds Hhe anl valies decreased (1.8] = 0.42 %) with imentase in boiling Tme (4 £
- € £). The rduction in Hhe ash cortnts might be Aot To solubiligation and backing of minerals 4
boling was prolonged. 1t could ecqually be due o increase in e moiaturt content witl cormquunt
reduction in He 10lid content of Hhe seds. The decrtare in aob comtnt during boiling agreed with e
firdings of Alindabunsi (2004), where We ash contents neductd [pom 2.8 % in raw sed 10 1.4 % in
veclud/boiled seed.

MMAWMWMWWWMMW#MWWZM. meWaM«WMW
(prematine) seed e (41 corternt decriasd (pom 10.2) % in 4 £ boiled sample 16 €.84 % in € £ boiled

simple. For e exploded Alpican ol bean sed, boling [or § £, rduced e (51 content [pom 11.S % 2o
2.00 % i € £ Loibed sample. The decreare mas be du to the btk of [t int glycerol and {athy acid
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Remadarm, 2012); ard ein dffusion into boilinng wittn (Hefnening, 2011). The orsce (ot contesdt
sigrificantly ncreaed from 19.90 10 2092 % o tuio montls developed (promatune) seeds boiled [or §
£ and S by and finally 1o 2572 % whien boiled for § & respectively. ere wre sigrificant (P < 0.05)

variation in The ewde (e for exploded (matune) sed bolled or 4 b and sample bolled or S £, bt sl
WMWMWWWWVMQZ%).

Abindaburnsi. (2004) bad reported 4 decrtase in crude [ibre values (19.0 40d 12.U0 %) for raw and boiled
Alpican ol bean seed while Evujinglia and Alianti (2005) observed an imertase in crude e value (2.13
annd 3.26 %) fjor raw and boiled seeds. Helpewayy (2011) opined #hat the imentase in Hhe crude [re content
of boiled seed was 4s 4 el of protein-fibre complenes formed aftr ossible chemical modification
nductd by boiling of dry seeds. The carbolydnate cortents imertantd with boling Lime. For wo montha
deeloped (prematine) seeds, We values inertaned [pom 4.9) % a1 § £ boiling 16 13.U9 % 42 € £ boiling,
while Yo carbolydnate in Yo exploded (watune) seeds increasnd (pom 4.9) % a1 §4 £ boiling 16 10.28 %
a1 S b boiling. The carbolydnate contets of ll Hhe samples boled for 4, S and € £ were approinmately
e same (10 %). i was in agpeement with carbobyhnate contents (3.9 and 2.2 %) for raw and boiled
Alpican ol bean seds sz rported by Alindaburai (2000). Boiling cavsed e paniles 1o brakdows,
softened We cllilow svd made We dlarch more available, bemer inertaring He gy bwvel after
cormmption (Agiang e7 <, 2010).

The Arti-Nutrient Corterts of Afpicas Oil Bean Seeds a1 Aifljerest Matunation Stage and Boiling Periods.
MMWWWWWAMMWWWAVW%&W%M«Wow%
developed (prematine) seeds 10 419 % in [ully matire (exploded seeds) Table 2.0). The plutic acid contert
066.37%WWWmd%WaM%ML&MAWMMWMMhQ.ZO%@Wﬂl
4 £ (4 neduction of 32 %) (Table 2.0), while boiling e mature (eeploded) seed [or 4 £ reduced s phgtic
aid cortund [pom U419 Yo (i raw matire seds) 1o 3.44 % (4 reduction of 28.20 %). Further boiling of
e matured or exploded seds for € 4 reduced Ye phugtic acid 10 2.3 % (4 reduction of 43 %). Thus, both
Yot period of matinily and Hhe priod of boiling influenced Hhe amownt of pltic acid in Afpican ol bear
weeds. Relman and Slaw (2001) reported #at boiling reduced plgtic acid content by 21 and 24 % in
2td and wlite lidisy beans. Enfisngha and Alarki (2003) slso reported S) - S8 % reduction of phytic
siid after boiling beans Wt bad beer soaltd 12 b prion To boiling,

Phgtic acids are concernated in e bulls of 1uts, 1eeds ard pain and e rtduction or imination of

phtates lelow detection Lwels occuns afften boiling and debudling. Plytic scid was rported 1o decntase Hhe
avabalility of some divalewt metals (minerals ¢.g Ca, Mg, 2in and Ma) as well a1 protein in e [oods

in wlich ey ane porcsemt (Emasjisngha o all, 2003). The peniod of matinity infliuemced e ovel of oxalates
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in the Afpican ol bean seed. The raw two-month developed (prematine) suds bad an oxalate value of §.1S
%, while the raw mature (eeploded) seds bad 4 valie of 3.63 % (4 reduction of 12.5%). Boiling of e
raw seeds of Afpican oil bean (respective of He stage on degree of matinity) for U £ decreased e oxalate,
bt prolonged period of boiling (between S and € £) decreand Hhe oxalate comtent further (2.81 and 2.28
%) in preomatine seed and in matured seeds (2.80 and 2.60 %). Specifically, boiling Hhe two-montha
deeloped, raw (prematine) seeds for U b reduced te oxalate bevel i Hhe seeds [pom 4.1S % 10 2.96 % (4
reduction of 31.08 %). Further boiling for € £ only reduced his componert (pom He initial §.1S % 1o
2.28 % (4 reduction of US10 %). This implied 4 further reduction of 23 % (jor Hhe extra two Lowrs of
nergy spent [or [uather 2 b of boiling. Witk negnds 1o e elfect of boiling on the matunre (exploded) seds,
4 £ of boiling rduced Hhe oxalate cortent (pom 3.63 %o in e raw seed 10 2.81 % in Uhe boiled seed (22.6
% reduction). Thew, boiling the matune seds for € L reduced He oxalate value fpom 3.63 % in the raw 1eed
10 2.60 % in e boiled seed (28.U% reduction). This implied 4 fprthen reduction of S.8 % ffor #he 2 4. of
Envjingla and Alanti (2003) abso reperted a reduction in Hhe oxalate content of coolud Alpican ol bear
body. That i1, oxalates in Hhe body combine with divalent cations, Ca”, &, [orming thein insoluble salts.
There imaoluble 1alts obitruct bidmey Ybules leading o bidmey dtones. Hunet, o reduction implios
inentased wireral bioaailability and rduction of wral dysfunction (Igwuenyi o7 £, 2015).

Tle saporin value in raw Wwo-month. old (prematint) Alpican oil bean seed war 2.89 % while We raw
matire seds bad 4 value of 1.6) %. This implied e period of matunity bad remanrkalle dffect on e
tégorin contnt of Afpican ol bean seed samples studied. Four (§) Lownrs of boiling effected 4 reduction
of 4.88 % (2.89 10 2.75 %) i Hhe two-month. developed (prematine) seeds, while boling Me matune seeds
decrtared Wein saponin contnts, inepective of We boiling period. For instance, boling e mature seeds
for 4 & rendted in e saporin contunt decrtasing [pom 1.6 % in raw matune seed T 1.52 Yo i e
boled matine sued (a reduction of 8.98 %).

Tle same end was woticed in e cane of Tammin, whene We matune raw sweds bad an average Trmin value
of 1.66 %, §4 £ boiled seed, 4 value of 1.24 % and € b boiled samples, 4 value of 0.5€ %. Comsidering Hhat
modl of Hhe Alpican ol bean seeds processed 1o “ugls” were matine, 1 would bave implied Ut boling
[avowmably affected reduction in e valies of phgtic scid, oxalates, saporin and Tanmin, Sapoming and
Tarwing are offon bitlr i Taste and reduce Yo seed's palataility. 11 i Hherdfore possible Wt Hhen
e Afpican ol bean sued into “wila” (Dhorie and Olasupo, 2013). Sapoming in plants masy swe s anii-
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Lvels of arti-sutritional aguts and bave porvtive dfects on protein digatibility - This improves The
writive values of wuts, weds and legumesr Ramadarn, 2012).

CONCLUSION

The neadits of Hhe study revealed Yat strient contents of Afpican oil bean seeds increand with increas
i matunity period; the Deatment (boiling) of Hhe seed canses leacking of ririents, but also improves The
dibility of We product; boling [or S and € bowrs rduced We adi-striont To 4 good ot and; with
complete processing heatment, Ughs’ will be completely (pee [pom inderut pluytochemicals. However, the
'UW'WMM&MM—MMM—WM,WMWMMWWWWM,
e boiling periods should be seduced. Thin will exbamer wniformity of We end product.
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