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ABSTRACT: Tle yield, semsony claracteristics and (itly acid comtent of oils eotracted (pom Alpican oil bean seeds a1
Affprent matunation periods were meigated in Wis study. The seds bavested [pom one-month deelopment, we
montls’ development and. eploded seeds were cetracted, grownd, dnied and aralyyd. for e Tnatable acidity; amd onde
ol war veracted [pom Hhe dnied provnd seed lown. The ol yitld [pom raw seeds imertased with priods of seed
deelopmert, being 8.86% at one month, 20.8% a1 two months and 39.2% at [ull maturity (eeploded eed). The one
morth and e morth developed seed ield 4 brown-colowred oil while e eploded seed oil wan yellow in colown; bolh
oils were Uland in [lavown and He plogsical 1tate ranged (rom smi ~ Liguid 1o Liguid a1 room teompiratine. The Ltratalle
acidity vilues was bighen (0.195% Luctic acid) in exploded seed. The [ty acid, 1 - Octadectnsic acid were found. 41
Lvels > 14% i all He sed oils; 9,12 — OAadecadionoic acid were dlso = W% in ome month and twe menths swed o,
wlile, 912 - Octadecadionsic acid were wp 1o 13% in eploded seed oil.
WM:AMMMW&,W%MMM, Fatty acid.

INTRODUCTION

grdens and fprms mainly [or  sed pom whlich an edible ol can be extracted (Obok, 2007). The
bownidd. [lattd pod comtains about € ~ 10 lat, dlorsy, brown, edible seeds whick. eeplodes 41 maturity
e tee. The hermel (4 dicotyledon), which i gpay in colowr, i1 embedded in 4 glosry brownink. sed coal
(Ernjingla, 2003). These seds ane edible whern appropriately processed and contain some rtaronable
amovd of o, bewet s inclusion sz “oil bear” (Ladipo and Boland, 1995). The seed i1 4 1ot of edible
ol and L wtd ffor candle mabing, cooling and s0ay (TICO, 200S).

e seeds alae contain ermntial (ptty acids witlin Hhe seed o, a1 well 4o many minrals, particlarly
migmerivm, non, mingaree de. (Bormie, 2010). Seed oils i Afferent species vary widely in e
proportion of Aiffrent [ty acids, dllbough 18 — canbor wriatunated [itly acids grerally predonivate
(Srivastana, 2002).

Fatty acids ane te building Ulocks of e (4t in o bodies and in Y [ood we a2, Dining digestion, Hhe
body breats down (s inite [Tty acids, whick can Hhew le absorled inte e Ulood (Adam, 2019). They
molecules such as [y (energy-storage compounds) and ployplolipids (We primary Lpid comporents o
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cllilan membranes). Fatly acids [pom e it can influence people's bealth condition, and Wey can
detnionste or amiliorate Hhe wolition of some divases. It Lo well limown Yot omegp-3 (atly acids bave 4
bigh impact om beadlh. and play dm importand role in cordiovasenlon divease preswwation. Many animals
cormol aptheriye Lnoliic acid (an omega§ (atly acid) and slpba-binoliic acid (an omegs - 3 [atly
scid), though Hay are mguined fjor ctllidan processes and e production of other nectrsany (plly acids,
Wiy st be Tadn i nowgh W iet, and ane called essntial (iMhy acids (Bender, 2006).

Fatly acids bane 4 wide rangt of conmurcial applications; fjor ctample, ey ane wied ot only in e
and polaryinm 1alls of [Ty acids. Some shin cant products conlasn (atly acids wlich cam belp maintain
bealtley sl appearamce snd fumction (Encyclopedia Brilammica, 2020).

This study Tends 1o inwestigate Ye actual ild of ol (pom Alpican ol bean seeds 41 Afferent matunity
prion To sted matmidion Time and Wen proctsnd 1o Hein varions end products.

METHODOLOGY

Raw Material Procurement snd Prsparations

Alpican oil bean trees a1 Hhe bark of Njaba River, Njaba. Local Goverment Area, Imo State, were monitored
arnd Wwo-month old pods were baerted and te sueds oltained by ylitting with wacketes. Thnee-month
M,WW(%W)MWWWA%WW%WMW. Te roaw seeds a1
Afferent itewals (one morth, we montls and exploded (thnte mentha)) were marually debfulled with
bives, and govwnd separatily vaing Corona™ lard gpinder To amall panticle 4ige, dnied and wued for
andlyris and ol craction. The [y acids were dedermined by Gas Clromatogpaply at e National
Reseanch lnatitute of Clemical Technology (NARICT), Zania, Kadira State, Nigria.

Detvrmination of Titratable Acidity

The Lratable acidity of e raw oil bean seed a1 Liflferent waturity slages was determined wving Hhe method
of Nyt 7 24 (2012). Tew gpammes (10 ¢) of [inely grovnd sample was added 16 200 ml of carbor
diotide [pee water and boled [or 2 min. The solution was [Llered, cooled and 100mL of e [Lltrate
trated with 0.1 N NaOH solition 1o end poind wiing phenolpltbalein as indicaton.

Titratable acidity (as lactic acid) war calewlated as [ollows:

o6 Acicity = (TIDase)<(Nof base)« MeqWtof acid x100 i

Weight of sample 1
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Extraction of Dil

Tle oil (crude o) of Ue Afpican ol bean 1eed [pom Aifferent matinily dlages and exploded weds were
eracted wiing petrolevwm den as descried by ADCS (2000). The grownd samples were mised/ soabed s
perolewm dhen in 4 bowl, covertd £rigflt and stored overmight. Muslin cloll was wud in pressing out
Ye ol solition. e ol was separated [pom Hhe petrolewm e by waporation. The ratune (colown,
[lavownr/anoma, and plysvical tate — Liguid or s0lid) of e eoractd oil samples was eeamimed for
phgrical baractiriticn.

Determination of the Fatly Acd Compostion of #e Sud Ol
e extracted oil sampler above were waed in [iMly 4cid Adermination. The [itly 4cid comportion was
determined wring — GCMS - QP 2010 PLUS SHIMADU, JAPAN. The procedures were as follows:

i Eanification with Boror Difluoride
T&MMWMMWMW@WWWﬂWMWMM
vedimert-fpe ol war oltained. OU (about 3 drops) was (it in 4 screw-capped Bt tbe and 1.2 nd of

0.4 N sodivm bydnoride in metlanol was added 1o saponify Hhe oll. The 1eat Ybe with Hhe cortents was
beated in o water bath a1 60°C for 10 min To divsolue all Hhe (1 lobules. The mistune was Hhew netraliyed
with 1.2 wh, 0.1 NHCL 20 release Ye (itly acids. Alout 2 - 3 md of Boron Drifluoride (14%) i metbarnol
wir 4dded o methoplate Yo (6l scds. Test Tle wilh content war agpin beated [or another 10 min a2
CO°C. Approrinmately 3 ml of petrolewm ether (B.P 40 - €0°C) was added and e Test Tube was joggled for
about S min To dffect idtined plase sparation. The wpper perolevm dher layer was decarted, dried over
Sodivm wlpbate (anbydnows) and conernratid. Ao a control, 0.2 ¢ of [sfly scid dandords was

Exactly Nl of metboplated samples was injected into Hhe gpa-liguid chromalogal wiing 4 micre springt.
The [ty acid metbopl erters were analyged by GLC wiing Q4 s chromatogaph with JCL €000 for
WMW42.0%MM@WW.

Retntion times of sparated [itly acid metlyl estrs were compartd with dandards and 4 plot of e
wemi-log of Hhe value of e relative rterFion againat equivalint dain bngh war dowe. The idertified
scrds were eeprersd s Yo percentage of wegh of e 1otal (itly acid.
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RESULT AND DISCUSSION

Table 1: The Yidld, Plysical and Smsory cbaractnidtios of the Oils Extractid [pom Appican Oil Bean Seeds a2
‘.” th t W‘

Degree of sted matination
Parameters 1 morth 2 months 3* montls
O:L Yield () 813 2r8 3%:2
Colowr Brown Ligft Brown Light yellow
Flavoun Blarnd Blarnd Blard
State (Room tumperatunt) Semi-liguid Liguid Liguid
Titratalle acidity (% lackic acid) 0.033 0.144 0.185
Note: 3* Exploded seed pod
Talble 2: Fatty Acid Contents o Dils Extracted. [pom Alpican Dil Beas Seeds a1 diflftrest Maturation Periods

Fatty acida Dypee of st matiration (wordhs)/Fatty acids
cortent (%) 1 2 3*

Metbol ttradecancate 0.9% NIT NIL

Hexadecanoic acid 10.80 NIL NIL

Petadecanoic acid NIL 9.69 812

n-Hecadecansic acid 2.94 2.64 34

9, 12- Otadecadiensic acid 15.38 14.69 134

11 - Ocdadecaroic acid 18N 15.59 124 Ocdadecanoic acid

9.95 1110 9.19

9-Octadecenoic scid 14.50 9.40 12.56

10 - Octadecansic scid NIL 3.23 NIL

1 - Octadecansic acid NIL NIL 278

11 - Econnsic acid 314 NIL NIL

Eicornoic acid 643 8.52 694

10 - Undeceral 3.40 NIL NIL

9 - Tetradecaral NIL 2.88 NIL

9 - Octadeceral NIL NIL 262

Docoranoic acid §.23 .64 614

Heptacoranoic acid 11.06 NiL NiL

Heneicoranoic acid 1.92 118 7.62
Note: * Exploded sed pod
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DISCUSSIONS

The Yidld, Sersory Chanactirintics and Tiratable Acidity of the Oils Extracted fpom Afpican Ol Bean
Seeds a1 iffprent Matiration Stages

AL one-month developmental stage, We very Tender Afpican ol bean sed yilded 8.86 % of s weight an
vegetalle ol (Table 1). A1 wo months of sed developmert, s ol yitd increand 1o 2).8 %, while the
eeploded (mature) seed bad 39.2 %o ol yield. This reld implicd et the il i He Afpican ol seds
nertastd Wil imertast in matinily poriod, indicating Wat Ye ol was syptherigpd s e sed matured
ectraction mitlod was controlled.

At ome month of sed development, He seed was laden with water (moistune) which decreasnd an We sued
smiontd o Gt wisy [or e formation of more mutnients in the seed. e uantity of oill ochacted at [ull
miturity (Exploded) was ligler (20.6 %) tan e ol obtaimed i raw seed by Alindabons (2000), but
Lower (S3.98 %, U3.3 %) Yhar Hhe ol ollained i raw seed (Evufivgla and Ahandi, 200S; Acddinews,
1982). The (a1 content of ol crep varied widely, it rangd (pom as bow a2 10 ~ 1S % of e weight in
coconut 1o over SO % of Hhe weight in ssame seds and palm bermels (FAD, 1994). Alpican oil bean seed
4 am ol-beaning sl and o ligh ol contnt, which s more acorrsible a1 matinily, makes 1 4 good
rowce of vegelable oil for ruritional and induatrial purpors Alindabirnsi, 2000).

Tle colownr of e eotractd ol samples iflfered with matunity peried. When (ully watuned (exploded), Hhe
ol exractd war Lt yllow in colowr wlich agud with Yo yllow colowr reported by Alindabims
(2004). Thes colown <o similan To Hhat of provwndint oil (yellow). A1 twe months and one-month maturity,
Ye colowr of Ye oils eetracted were Lght brown and brown repectively. This agpeed with Light bhows
colown reported by Wbuoria e7 2L (2008). AU Hhe ol samples were bland in lavownr/ snoma. Alindaburnsi
(2000) indicated #at e oil gave o inrilating odown; bemce te oil could easilyy be refined. The oil samples
were Liguid a1 room tmpratine. According 1o Olotu et 4l (2004), te oil of Penticleton macropbyllc
4 ichen i wmsstinsed [(Mhy acida. The Liguid ate of We oil indicated Wat Wert war o Loss of dowlble
bonds, bence e ol contaimed both. 1aturattd and wsstunated (atly acids. Obada (2010) noted Hat
vegeable oils i gmeral ane bbby 1o contain more of We watunrsted (5tly acids Warn animal [4ts.

The Tratable acidity of Hhe Afpican oil bean seed pulp incrtased with incrtase in maturily. According 1o
Nyele o 4l (2012), acidity of food and food product in dut To We presemct of orgamic acid(s) in Hem.
The tratable acidity of it Lo varies fpom 0 16 0.3 % in low acid [oods Libe barana 10 2.0 % ine
Logan berries and over 6.0 % in lemons. Hemee, the Lratable acidity of te oil seed indicated #hat Afpican
oil bearn wed war 4 low acid (ood, Howgf He level increased with matunity, whick agpeed with he
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The Fatty Acid Conterts of Oils Extracted [pom Alpican DL Bean Seeds a1 Aiffferest Matunation
Poriods.

A To1al of eighteen atly acids were idertified in e Afpican ol bean seed ol samples studied (Table 2).
The presemct and amount. o tack idetified [ty acid depended on e slage of maturity of Ue echracted
weed. The oil [pom ont-month deeloped sed bad six wajor (> 9.0 W) (atly acids wamely, Heeadecaroic
(10.80 %), 4, 12 - Octadecadienoic (1538 %), 11 — Octadecanoic (1511 %), Octadecansic (4.9S %),
9-Octadecemsic (14.50 %) and Heptacoransic (11.06 %) scids. Out of there six, Hhoee (4, 12 -
Octudecadiensic, M - Octudecarsic and 4-Octadecimsic acids) wert poedominand (2 14 9) and pervisted
Wnough. the developmertal stages wp To maturily of He seed.

Twe of Hhe [iTty acids (Hewadecanoic and Hylacoranoic acids) were ot haceable in e ol from two
montls of wed development. I Hhe ol {pom twe months developed (prematint) sed, We sumben of wajor
(> 9.0 %) (a1t acids remained a2 six, bud some of Hhere vix [Tly acids art wol exactly major [iMly acids
obsred in te ol [pom one-month developed sed. AL Uis lage, pertadecanoic (9.69 %) and Hemeicoranoic
(1116 %) acids replaced Hexadecanoic (Nil) and Heplacoranoic (NiL) acid an the seed major [atly acids.
AW,WWM(Z 74%)WMWWWWOWWWO~WMWMW; 4,12 -
Otadecadienoic (14.69 %) and 11 — Octadecansic (15.59 %) acids. Only five of the wajor (> 4.0 %)
[ty acids observed in wo months developed Afpican ol bean seed persisted in te ol wp 1o [ull maturity
(eeploded seed) of te sued. These were 9, 12 — Octadecadionsic (13.U1 %), 11 - Octadecensic acid (14.24
%), Odadecanoic scid (419 %), 4-Odadecenoic (12.56 %) and Henticoranoic (4.62 ).

AL Uhis dtage of matunity (eeploded sed), Hhe modt predemivant (2 14 %) (atty acid was 11 - Octadecenoic
(14.24 %). 12 i1 (ollowed losely by G, 12 - Octadecadionoic scid wlich though. is mot promiment but bad
13.41 % of the [ty acids. 1 - Octadecenoic acid (abse bmown an vacemic 4cid) i 4 matunally eccvning
Bans [5ly aid found i bumdn mille. 11 ban been reported Yat 3 Lowers To1al dolesterol, IDL Lolesterol
and Diglyernide Wikipedia, 2016). Studies bane sbhown Hat te Afpican oil bean seed oil s Yt drying
Type. Daging oils ane Diglyorrides whose [iMly scid contituents bave mostly wmatunated bords. Suck
oils art founnd in olive oil, Linseed oil, dle and Yy are important becanse Wy belp i Lowering clolesterol
arnd Wans cortribude To reducing We visk of beant atlack (Evufinsha, 2003; Heator, 1930).

CONCLUSION
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The [indings of e studsy revealed ot [ully matine (eeploded) seeds bane bigh ol yitld and are also bigh
i aidity bevel, femer Hhe ol weeds To be nefimed affer evtraction To avoid spolage. The [atty acids conternt
of Alpican oil bean sed varied with matwration periods. Howewen, eight (8) idestical [atly acids were
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