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ABSTRACT

“Iru powder” and “Ogiri-isi powder” were produced from African locust bean (Parkia biglobosa) and Castor oil
seed (Ricinus communis) respectively, using traditional method. Raw samples were dehulled, boiled and fer-
mented for 96hrs, dried and packaged. Commercial “ogiri” samples bought from market were used as controls. The
“iru powder” and “ogiri-isi” were comparatively evaluated with the local commercial ogiri based on the sensory
properties. The proximate compositions of the “iru” and “ogiri-isi” were compared with those of raw locust bean
and castor oil seeds. The pH changes occurring during the fermentation of the seeds were monitored. The pH
increased with the fermentation period, ranging from 6.38 to 7.2 inlocust bean and 6.36 to 7.15 in castor seed within
the 96hrs. The fermentation had effect on the proximate composition of the seeds. The crude protein increased
from 32.4%t0 39.5%inlocust bean and 14.07% to 18.1% in castor seed. The proximate values of ether extract and
moisture increased during fermentation, while ash, crude fibre and carbohydrates decreased in both seeds. The
sensory evaluation scores showed significant difference at (P < 0.05) between the condiments produced and the

commercia ogiri samples.

INTRODUCTION

‘Iru’ and ‘Ogiri’ are the two most popular indig-
enousfermented condiments produced from legumes
and oil seedd™™. “Iru’ is the Yoruba name for the fer-
mented condiment produced from African locust bean
(Parkia biglobosa)™!. It isalso known as ‘dawadawa’
in Hausaland and by different names among ethnic
groups.

‘Ogiri’ is the name used by Igbos for the tradition-
aly prepared fermented condimentsbased on vegetable
proteins. It is obtained by fermenting melon seeds
(Citrullus vulgaris), fluted pumpkin (Telferia
occidentallis) and castor oil seeds (Ricimus Commu-
nis)*3. Theseraw materialsareused to createthe dif-
ferent varietiesof ‘Ogiri” such as ‘Ogiri-egusi’, ‘Ogiri-
ugy’, ‘Ogiri-"isi’” and ‘Okpiye’™.
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Thebulk of theindigenousfermented condiments
of Nigeriaarefound in the Southern states of Nigeria.
Interstate trade and rel ocation has however, widened
the scope of the spread throughout the country and
beyond®. ‘Iru” and ‘Ogiri’ have played major roles in
thefood habitsof communitiesintherura regionsserv-
ing not only asanutritiousnon-meat protein substitute
but also as condiments and flavouring agentsin soups
and sauces¥. They have potentia good usesasprotein
supplement and asafunctional ingredient. Soupsare
themain sourcesof protein and mineralsand oneof the
waystoimprovethedietistoimprovethenutrient con-
tent of soups. According to Steinkrans, thetraditional
fermented foods contain high nutritiveva ue, better di-
gestibility and developed adiversity of flavours, aroma
andtextureinfood subdrates. Inaddition ‘iru” and “ogiri’
contribute protein, mineralsand caoriesinthediets?.


mailto:macmosesforall@yahoo.com

NPAIJ, 9(7) 2013

Ojukwu Moses et al.

289

Legumesand oil seedsarefermented by alowingthe
various microorganismsto act on them through enzy-
matic activity to yield condimentsby the extensive hy-
drolysisof carbohydrate and protein components®7.
Apart from reductionin theanti-nutritional factors, fer-
mentation markedly improvedthedigestibility, nutritive
vaue and flavoursof the raw seedg42%,

Although ‘iru” and ‘ogiri” condiments constituted sig-
nificant proportion of thediet of many people, they are
associated with some problems such ashaving ashort
shelf life, objectional packaging material, the charac-
teristic putrid odour and stickness®. The production of
condimentsislargely onatraditional smdl-scae, house-
hold basisunder highly variable conditiong*¥. In addi-
tion, thefermentationisusually carried out in amoist
solid state, involving contact with appropriateinocula
of assorted microorganismsandisaccomplished by the
natural temperaturesof thetropics.

Itisenvisaged that the production of ‘iru’ in pow-
der form and blending together the ogiri and ‘iru’ are
introduction of theold popular traditional seasoning
product in the more convenient form, better suited to
competewith the other forms of soup condimentslike
magi cubes (M onosodium glutamate based sdts) which
isnot consumed by many people becauseof itshealth
related problems.

Itisreported that the devel opment of off-flavour is
dueto protease activity which could be controlled by
terminating enzyme activity at the end of fermenta-
tion™1%, Therefore, controlled fermentation and drying
processeswill certainly check thestrong offensiveodor,
which resultsfrom continued microbial activitiesinthe
present commercid ogiri product at storage. Thisisturn
will help toimprove the acceptance of the product by
youths and the modern society.

MATERIALSAND METHODS

TheAfrican locust bean (Parkia biglobosa) and
castor and seed (Ricinus communis) used inthisstudy
were bought from alocal market at Nsukka, Enugu
State and Ngodo, Umunneochi L.GA, AbiaStatere-
Spectively.

Thereagentsand equipmentsemployedinthe pro-
cess of production and anaysis of the products-‘Iru’
and ‘Ogiri’ were obtained from the laboratory of the
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Department of Food Science and Technol ogy, Federd
University of Technology, Owerri and Dr. Wedley Braide
Laboratory, Nekede, Owerri.

PROXIMATEANALYSS

Proximate compaosition (moisture, ash, fat, protein,
crudefibreand carbohydrate) of theraw and fermented
African locust bean (Parkia biogloboso) and castor
oil seeds (Ricinus communis) was determined using
themethod of Association of Officid Andytica Chem-
istg.

M oistur e content deter mination

Two grams(2g) of each samplewasweighedinto
adried crucibleof knownweight, fedinto the oven at
105°C for 3h, withdrawn into a dessicator to cool,
weighed, then reheated, cooled and reweighed, and
reheated. The processwasrepeated until relatively con-
stant weight wasredlized. Thedifferenceinthewe ghts
before and after drying wasrecorded as moisture con-
tent. Themoisture content was ca culated using thefor-
mula
% Moisturecontent =W,-W_x 100

W,-W,
WhereW,=Weight of crucible; W,=Weight of cru-
cible+ samplebeforedrying; W =Weight of crucible
+ sampleafter drying

Ash content deter mination

After moisture content determination, thedried
samplesweretransferred into themufflefurnance, ig-
nited heat at 55°C until they were carbonized and
calcinated until black particles were no more. The
sampleswerewithdraw and cooled inadessicator, then
theweight of theresidual incineratewas calculated as
ash content. The percentage ash wascal culated asfol -
lowing
% Ash =W, - W_x 100

Wl
WhereW = Weight of sample beforeashing (g); W, =
Weight of dish + sampleafter ashing; W _=Weight of
empty dish
Crudefat (ether extract) determination

Two grams(2g) of samplewaswrapped in afilter
paper and gradually lowered in thethimblewhich was
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fitted to aflask containing the solvent, n-hexane. The
round-bottomed flask, in asoxhlet extraction unit was
dowly heated with thermostically controlled mantle,
during whichthe solvent evaporated and passed through
the sides tube of the extract to the reflux condenser
whereit condensed and ran back into the samplesdis-
solved in the n-hexane and the mixture of the hexane
andfat.

Thefilter paper with the spent (defatted sample)
wereremoved from the extractor and therefluxed sol -
vent distilled out and recovered. Theflask containing
thefact and residua solvent wasdried at 85°C for 3h,
cooled and weighed. Thedifferenceinweight wasre-
corded ascrudefat was ca culated asfollows.

% Crudefat =W, —W x100

S
WhereW,=Weight of empty evaporating dish; W=
Wei ght of evaporating dish + content after drying; S=
Weight of sampleafter drying.

Crudeprotein determination

2 gramsof samples, 0.10g CuSO, and2.50Na,SO,
wereputintoamicroKjeldahl flasks, followed with ad-
dition of 20ml concentrated H,SO, sol utiontogether with
anti-bumping clips. Theflaskswereheated using heating
mantleintheunit until initia black colour formed turned
tolight green. Theflasks, covered (plugged) with cotton
wool werecooled prior to distillation. After cooling the
digest wasmounted on thedistillation apparatuswhich
the distillation arm was connected such that the
condenser’s tip was below the surface of a 20ml of 2%
boricadd solutioninconicd flask. Usngfunnd, 35ml of
40% NaOH and 80ml of ditilled water wereadded into
thedigest flask. The contentsof theflask weredistilled
until 30ml of distillate were obtained after about 15min.
to thiswas added 2 drops of methyl-red indicator and
titrated with 0.INHCL solution to apink end point. A
blank test was carried out by repesting the processes of
digestion, ditillationandtitrationwithout the presenceor
involvement of thetest raw and fermented samplesin
order to giveablank vauefor any trace of nitrogen that
may bepresentinthereagent and handling materid (ana
Iyticd chemicdsmedia). Thecrude protein was subse-
quently cdculated thus:

% crudeprotein=({V -V, } x Nax0.00014x6.25x V)
(VXM
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WhereV  =Titrevauefor thesamplesdistillate, V, =
Titrevaluefor theblank digtillate, V = Didtillatevol -
umeobtained;V, =Aliquot of thedistillatetaken for
titration; Na=Normality of acid used (HCL) 0.00014
= Conversion constant for % N,; 6.25= Conversion
constant from %N, to % protein.

Crudefibredetermination

Two grams(2g) of samplewaswel ghed and placed
inahot 200ml of 1.25% H,SO, and boiled for 230mins,
It wasthen filtered through abuckner funnel equipped
withmudin clothand held with easticband. Thefunne
was made hot by pouring boiling water ontoit. The
residuewaswashed thricewith hot water, scoopedinto
aconical flask, digested with 200ml of 1.25% NaOH
solution for 30minsboiling. It wasfiltered and progres-
sively washed with boiling water, 1% Hcl and boiling
water toremoveacid fromit. Theresiduewaswashed
twicewith acohol and threetimeswith petroleum ether
using small quantities. Theresduewasscooped into a
clean, dry and weighed porcelain crucible, driedinthe
oven at 85°C to a constant mass. It was then cooled
and weighed. Thecruciblewithitscontent was placed
inside muffle furnance at 600°C for 2h, withdrawn,
cooledindessicator andweighed. Thedifferenceinmass
iscalculated and reported ascrudefibre.

% Crudefibre=M_-M, x 100

MM, 1
Where M, = Massof crucible; M,=Massof sample
+crucible; M, =Massof crucible+ residue after dry-
ing; M, =Massof crucible + ash after incineration;

Carbohydratecontent determination

Carbohydrate content was cal culated as Nitrogen
Free Extract (NFE), determined by thedifference ob-
tained by subtractingthevauesof dl thenutrientsmea:
sured from 100 asfollows:

% NFE =100- (Yo moisture+ % protein + % fat + % crude
fibre+ % Ash)

pH Determination 2g of samplewasweighed and sus-
pended in 50ml of distilled water and mix thoroughly.
The pH wasmeasured by inserting the pH probeinthe
solution.

Sensory evaluation of the ‘iru’ and ogiri in soup
sampels

Sensory evaluation was carried out using eleven
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taste pandliststo assessthe sensory attribute (col our,
aroma, taste, texture and overall acceptability) of the
produced food condiments (iruand ogiri-iru blend). The
soups prepared with the “iru” and ‘ogiri-iru blend’ sea-
soningswerepresented to the panellists, using the soup
prepared with commercia ‘ogiri’ as a reference. The
panellistswere sel ected randomly cutting across stu-
dentsand workers of the university community which
include peoplewho are used to eating ‘iru’ and ‘ogiri’
and thosewho are not used to them. The sampleswere
presented in coded identical plates. Thepanellistsare
instructed torate the samplefor the parameters based
on a7- point hedonic scaleranging from 7-liked ex-
tremely to 1-didiked extremely. Theraw scoreswere
assembl ed and statistically ana yze using the method
described by I|hekoronye and Ngoddy'®.

Satistical analysis

Data obtained from the study of the sensory evalu-
ation wassubjected to analysisof variance (ANOVA)
and the meanswere separated using Fisher LSD and
judged significantly different at 95% confidencelevel
(i.eP<0.05).

RESULTSAND DISCUSSION

Proximate composition of raw and fermented Afri-
can locust bean (Parkia biglobosa) and castor oil seed
(Ricinuscommunis) areshownin TABLE 2. Themois-
ture content of raw African and castor bean oil seed
was 1.20% and 2.1% respectively. Thiswasdetermined
on the dried materials. Therewasan increasein the
moisture content of fermented Africanlocust beanand
castor oil seed, which was 11.3% and 5.8% for both
samplesrespectively asaresult of boilinginwater fol-
lowed by further soakinginwater inthecase of African
locust beans.

Theash content of raw African and castor oil seed
was5.3% and 7.7% respectively. Thevalue reported
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for Africanlocust bean agreed favourably with 5.1%
reported earlier by Ekd®. Boiling, soakinginwater and
dehulling of Africanlocust bean|ed to alossof 40%
ash. Thismeans that about 40% of the total mineral
content of African locust bean may resideinthehull of
the seed and or leached during processing. The ash
content of fermented African locust bean and castor oil
seed were 2.39% and 2.1% respectively. Fermenta-
tion seemed to have decreased the ash content of both
seeds which agrees with the observation of Eka®l.
Therefore, boiling and fermentation of Africalocust bean
and castor oil seed seemto have effect ontheash con-
tent.

Thefat content of raw African locust bean seed
and castor oil seed was 15.5% and 35.0% respec-
tively, while the fermented seeds have 17.3% and
40.53% respectively. Thismeansthat fermentationled
toincreaseinfat content for both Africanlocust bean
and castor oil seed (TABLE 1). Thisshowsthat lipase
activity islow infermenting Africanlocust bean, while
the raw bean contains 17.7% to 21% fat asreported
by Odunfa.

The protein content was 32.4% and 14.07% for
raw African locust bean and castor oil seed respec-
tively. Fermentation alsoled toincreasein protein con-
tent for both seeds, whichwas 39.5% and 18.1%. The
crude protein reported for African locust bean agreed
favourably with 30.6% reported earlier by Ekd®, while
that of castor oil seed was close to the 16.9% value
reported for another sample of castor oil seed by
Adewus et. al. Theincreasein crude proteinwith fer-
mentation process of the seedswas probably dueto
thereductioninthe content of ash, crudefibreand car-
bohydrate (TABLE 1).

The crudefibre content of 9.6% and 6.2% are now
reported for raw African locust bean and castor oil seed
respectively (TABLE 1); theseva ueswerehigher than
the 3.6% value reported for cowped?®; 0.2% crude
but closeto the 8.8% valuereported for African locust

TABLE 1: Meansscoresfor thesensory quality parameter sof freshly produced iru and ogiri samples

Samples Colour Aroma Taste Texture Overall acceptability
Iru powder 5.4+1.15" 5.8 +0.3° 6.1+ 67° 50+1.75° 5.3+ 1.05
Ogjiri- isi powder 5.8+ 0.08% 5.2+ 0.32° 5.9+ 0.22° 6.04+0.122 5.42 + 0.06°
Ogjiri-Iru Blend 6.0 + 0.60% 5.5+1.50% 6.4 +0.48% 5.71+ 0.05° 6.1+0.67°
Commercial ogiri 32+119° 2.5+-0.78° 51-+1.98° 3.1+-1.44° 45+].88%

ac . Means with the same superscript within the satme column are not significantly different (P > 0.05)
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TABLE 2: Proximate composition of raw and fermented African locust bean and castor ail seed (% dry sample)

Sample  Moisture(%) Ash (%) Fat (%) Crudeprotein (%) Crudefibre(%) Carbohydrate (%)
Raw ALB 1.2 53 155 324 9.6 36.0
Iru 1131 2.39 17.3 39.5 7.4 23.02
Raw COS 21 7.7 35. 14.07 24.2 16.3
Ogiri- isi 5.8 21 40.53 18.1 233 10.08

Key: ALB = African locust bean; COS = Castor oil seed

bean seed by Oyenugd*?. Boiling, dehulling and fer-
mentation of Africanlocust bean seed reduced the crude
fibre

Based ontheseresults, thefermentation resultedin
extensive hydrolysisof carbohydrateand protein com-
ponentswhich agrees with the observation of Fetuga,
et al.,[ and Eka®.

Fermentation of both African locust bean and cas-
tor oil seed samplesledtoincreaseinpH (TABLE 3)
as earlier observed by Odunfa®?. The pH increased
with fermentation period, ranging from 6.38t0 7.2in
locust bean and 6.36 to 7.15in castor seed withinthe
o6hrs.

TABLE 3: Mean pH valuesof fermenting seedsat different
fermentation periods

Periods of ‘iru’ from ‘Ogiri’ from
fermentation African Castor oil
(hours) locust bean Seed
0 6.38 6.36
24 6.31 6.37
48 6.48 6.42
72 6.76 6.81
96 7.20 7.15

ALB= African locust bean; COS= Castor oil seed

Thetrend of pH increaseduring fermentation agrees
favourably withtheearlier sudiescarried out on ‘ogiri’
fermentation. Similarly other workson smilar seeds,
like fermentation of melon seed (Citrullusvulgaris)
by Odunfa¥ reported increasein pH. Njoku et al .[2%
reported apH increasefrom 6.7 to 8.4 during African
oil bean (Pentaclethra macrophylla) seed fermenta-
tion. Ogunsanwo et al. observed anincreasein pH of
mashfrom6.2to 7.2 during “egusi” fermentation. The
higher pH values of fermented legumesand oil seeds
compared to other materialsunder similar conditions
have been attributed to higher protein contentsof these
seeds. Achinewhu reported that during the fermenta-
tion of ‘egusi’ the total of unsaturated fatty acids in-
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creased with hydrolysisof proteininto amino acidsand
peptides. Ammoniaisreleased raising the pH of the
fina productsand giving thefood astrong ammonical
odour and flavour. Wang and Fung refereed such fer-
mentationsas “alkaline fermentation” and this aids in
prolonging shelf lifeof such products.

TABLE 1 showsthe mean values of sensory pa-
rameters of freshly produced ‘iru’ powder, ogiri-iru
blend and commercid ogiri productsusedin parparing
the ogbono soup. Therewasno significant difference
(P> 0.05) between theiru and ogiri-iru blend soupsin
their colour, aroma, taste and testure, their real numeri-
cal scoreswereliked moderately, whilethey didliked
dightly the colour and texture, and didiked moderately
thearomaof thecommercid ogiri product. Ontheover-
al acceptability, therewas significant different (P< 0.05)
between theiru, ogiri-iru blend and commercial ogiri
products. Theogiri-iru blend soup hasthehighestinthe
overa| acceptability.

Generdly, indl quality parametersconsidered, the
iruand ogiri-iru blend scored higher than the commer-
cia ogiri. Therefore, the panellists preferred the pro-
duced food condimentsto the present commercid ogiri
product inthelocal markets.

CONCLUSIONAND RECOMMENDATION

Theresultsof thisstudy have shown that fermenta
tion of African locust bean and castor oil seed to pro-
duce ‘iru’ and ‘ogiri-isi’ respectively increases the crude
protein and fat content of the products. Thelibera use
of these condimentsisexpected toincreasetheintake
of these essential dietary componentsappreciable. In
addition, theproduction ‘iru’ in powder form and blend-
ing together the ‘ogiri’ and ‘iru’ as flavouring ingredi-
ents could be more acceptablethan the way they are
sold inthe market and an added advantage over sea-
soning salts, which now tend to replacethelocal condi-
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ment inour kitchens.

Thiswork has succeeded in producing iru powder
and ogiri-iru blend which was organol eptica ly accept-
able. Inthe organol eptic eval uation scores of the prod-
ucts, therewas significant different (P<0.05) between
the produced condimentsand the commercial sample
intheir sensory parameters with exception of flavour.
Thework hasdsoindicated the possibility of up-grad-
ing ‘iru’ and ‘ogiri’ production to a cottage industry.
However, the ease of production ismore with castor
oil seed (Ricinus communis) than the African locust
bean (Parkia biglobosa) which is not as commonly
available asthe castor seed. Moreso, the dehulling of
Africanlocust beanisdifficult and need to be mecha-
nized.

Further work that could be carried out onthisstudy
istouse pure culture microorganismsinthefermenta-
tion process and observethe effects on the end prod-
uct. Thestarter culture could becommercialy devel -
oped likethat used for yoghurt production.
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