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ABSTRACT KEYWORDS
Melon seeds (CitrullusvugarisL. series) were sorted, abatch was dehulled Ogiri-egus;
while another batch was undehulled. The two batches were washed and Fermented melon seed;
boiled (4hours). They werethen allowed to cool, and the undehulled sample Packaging/wrapping;
was dehulled. Thereafter, both were saparately wrapped in blanched plan- Effects;
tain leaves and boiled again for 2 hours; drained; cooled and allowed to Proximate composition;
ferment naturally for 72 hours (primary fermentation). After primary fermen- Sensory quality;
tation, the proximate compositions of both samples from dehulled and Condiment.

undehulled melon seeds were evaluated and compared. Higher proximate
composition was discovered from the undehulled melon seed, hence, the
fermented melon seeds used for further analysis. They were mashed and
wrapped in six different wrapping materials (unblanched leaf, blanched
leaf, aluminum foil, dried leaf, transparent polyethylene, black polyethyl-
ene), and later stored at room temperature for another 72 hours (secondary
fermentation). The end product islocally known as Ogiri-egusi (or Ogiri),
alocal condiment with characteristic flavor attribute. The proximate and
sensory qualities of the resultant Ogiri samples wrapped with different
materials were subsequently evaluated, and statistical evaluation of data
obtained from the analysis showed that the modern packaging materials
(aluminumfoil, black polyethylene, and black polyethylene materials) sus-
tained and improved the sensory qualities of Ogiri-egusi, with the black
polyethylene being the best followed by the aluminumfail. Proximate com-
position of the sample wrapped with modern packaging materials also
compared favourably with samples wrapped with traditional packaging
materials (unblanched, blanched, and dried leaves).
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INTRODUCTION cessing and entall stheuse of somemateriadsinthe pack-
aging of foodd®. It isameans of providing theright
Food packaging is an integra part of food pro-  environmental conditionsfor afood materia™ and it
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coversthe devel opment of packages and packaging
systemsexamining al aspectsthat arerelevant to pro-
ng, preservation, distribution and marketing of vir-
tually all typesof food®. The success of most preser-
vation methods dependson appropriate packaging, thus
packaging should be regarded as an integral part of
food processing and preservation'®. However, faulty
packaging will undo all that agood processor has at-
tempted to accomplish by the most meti culous manu-
facturing process.

Theearliest formsof packaging predatewritten his-
tory and werefound in nature, and progressed asman
made advancement in the production of food. Leaves,
skin of goats, woods, |eathers, etc. were traditional
packaging materials used by theearly manf.

Thebeginning of modern packaging originated from
theindustrid revol utionwhich changed thestructure of
soci ety and concentrated large numbers of peoplein
townsand cities, so atering their habitsand creatinga
great demand for amilar qualitiesof variousproductsin
largereplication™. Today, packaging materiassuch as
glass metds(liketinplates, tin-freested and duminum),
plastics (like homogenous films, coated films,
cellophanes, etc.), papers(e.g. paper boardsand fibre
boards) and |laminates are now being widdly used.

Although the early man devel oped hisown pack-
aging using leavesfor wrapping purposes, and theskins
of goat asthefirst flexible packaging materia inthe
trangport of water and win€Y, theuse of leavesistill
being widely practiced, especially in the packaging of
indigenousfermented productslike Ogiri, Ugba, Iru,
etc.

African, and indeed Nigeria, areendowed witha
widerangeof indigenousfermented foods, which are
prepared by traditional methods of uncontrolled solid
subgtrate fermentation, resultinginextensvehydrolysis
of the protein and carbohydrate components®, which
aretraditionally packaged with leaves, example Ogiri
and Ugba.

Ogiri-egus, aproduct of indigenousfermentation
of melon seeds¥ isone of such numerousfermented
productsfaced withthe problem of industridization. Its
poor, ineffectiveand unattractivel eaf-packaging hasled
totheproducts’ very short shelf-life and reduced com-
mercia usage’. Therefore, itishighly important that an
gopropriate packaging materid that will effectively pre-
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serveOgiri-egus, increaseitsshef-life, and at thesame
time, beagood marketing tool for itscommercializa-
tion beinvestigated and devel oped.

Thisobjectiveof thisstudy isthereforeto produce
Ogiri from melon seed, ascertain the effect of various
packaging materias (local and modern) on the proxi-
mate composition of Ogiri from melon seed (Citrullus
vulgaris), and evaluate the sensory qualitiesand ac-
ceptability of Ogiri-egus packaged withthe selected
local and modern packaging materids.

Awan and Okakd® reported that leaves do not offer
maximum protectiontoitscontent against microbia at-
tack, moisture and oxygen and possess|ow ability to
withstand environmentd stress. Thismay bethereason
for thevery short shelf-lifeof Ogiri-egusi. However, if
these leaves are treated, a better protection may be
achieved. Again, if modern packaging materidssuch as
auminumfoilsand polyethylene, aswill beusedinthis
study, areembraced inthe packaging of thiscondiment,
theshef-lifeof Ogiri-egus may beextended, sncethe
objectivesof thefunctionsof modern packaging areto
extend shdlf-lifeof products, aswell asfor convenience.
Therefore, it ishoped that at the end of thisresearch
work, an effective packaging materia that canmaintain
or improvethe proximateand sensory quditiesof Ogiri-
egusi, aswell as offer adequate preservation, extend
theshdf-life, offer convenienceduring usage, chegp and
readily availableand possessagood marketing attribute
tothecommercidizationof Ogiri-egus wouldbedis-
covered.

The success of thisresearch will help to proffer
solution to the problem of packaging encounteredin
ogiri productionwhich hasdelayed itsindustridization
toalargeextent. Also, the packaging materialsfor ogiri
which played therole of preserving the condiment by
retainingitsnutritional composition would bediscov-
ered in the course of thisstudy.

MATERIALS

Plant material

Melon seeds (Citrullusvulgaris L. series) were
purchased fromalocal sdller at Abeokuta, Ogun State,
Nigeria. Some packaging materia ssuch asaluminum
foil and polyethylenefilmswere purchased fromastore
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at Ihiagwa, Owerri west L.GA, Imo State.
Chemicals

Chemi cal s such asformaldehyde, potassium ox-
alate, n-hexane were purchased from stores at Dou-
glasand Mbaiseroad in Owerri whileothers such as
sodium hydroxide, sulphuricacid, phenolphthden, etha-
nol were obtained from thelaboratory of the depart-
ment of Food Science and Technol ogy, Federal Uni-
versity of Technology, Owerri. All chemicalsand re-
agentsused wereof andytical grade.

Equipment

Equipment used was mostly sourced from the de-
partment of Food Science and Technol ogy and they
are asfollows: Muffle furnace (Carbolite Bamford,
Sheffidd, England, 530 2AU), Desi ccator, Sohx| et ap-
paratus, Hot air oven (Genlab, model -MINO/50, Se-
rid No-10CO76), Analytical sensitive balance (item
No: AR3130, OHAUS corp, China), Kjedhal appara-
tus, hot plate, scientific mortar, measuring cylinder, pi-
pette, beaker and conical flask, thermometer, pH pa-
per, crucible, petri dish, etc.

METHODS

Prepar ation of samples

Undehulled and dehulled mel on seedswere sub-
jected to cooking for 4-hours and subjected to proxi-
mate anaysisin comparison with raw melon seed. Af-
ter cooking, the undehulled and dehulled weremilled
Separately.

Traditional production of fermented melon seed
(Ogiri)

Thiswascarried out using themethod according to
Iwuoha and Eke’®. Undehulled melon seeds were
washed properly and severaly and boiled for 4 hours,
cooled and dehulled. The cotyledonswerethen soaked
in water overnight and wrapped tightly in layers of
blanched plantainleavesand afterwards perforated with
glassrod. Thewrapped cotyledon was subsequently
boiled for 2 hours, place on awiremesh over flamein
order to reducethe moisture content for 1 hour. Thereaf-
ter, thewrapped cotyledon was | eft to ferment at the
prevailing ambient temperature (28°C) for 3days (pri-
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Figurel: Flow chart for traditional production of Ogiri
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TABLE 1: Proximatecompostion of melon seed at raw and primary fer mentation stage

Samples Moisture Fat Ash Protein Crude Carbohydrate
Raw sample 5.187+0.08 53.13%0.40 2.72°+0.10 25.94%0.06 6.17°:0.03 6.86%:0.03
Undehulled and Cooked 21.93%2.17 41.36+£2.17 1.39%0.20 22.68°:0.03  5.63%0.06 7.01°+0.06
Dehulled and Cooked 23.89°+0.05 39.97%+0.45 2.93%0.03 21.83%0.05 5.34%0.05 6.04%£0.02
Egﬂ:‘semed Sampleafter 72 ogpia33 44605330 1.22°:0.08 21.08°H0.08 334006  1.25%0.06

*All valuesaremeansof four determinationsin per centage(%). M eanson the same column with different super scriptsdiffer

significantly at p<0.05.

TABLE 2: Proximate composition of melon after secondary fermentation

Samples Package Moisture Fat Ash Protein Crudefibre Carbohydrate
Unblanched L eaf 30.87°+0.15 43.22%0.10 1.37°:0.06 19.78%0.24  0.34%:0.02 4.42740.12
Blanched Leaf 30.25°+0.39  36.25°+4.02 1.68°+0.19 26.25%3.89  0.24%+0.06 5.33%0.16
Dried Leaf 29.90°+0.56 37.18"+3.49 1.43°+0.07 29.75%5.64  0.25%+0.05 1.49%0.61
Aluminum Foil 31.86%:0.88  36.42°+3.75 1.38°+0.06 29.15%5.62  0.34°0.02 0.85%+0.69
Transparent Polyethylene  31.27%:0.28  31.78°t6.60 1.70%0.20 28.31°+5.08  0.25%+0.05 6.69%:0.12
Black Polyethylene 30.35°+0.33  30.434+7.4  0.88+0.29 26.19%2.71  0.34%0.02 11.81°+0.38

* All valuesaremeansof four deter minationsin per centage (%) + SD. Means on the same column with different superscripts

differ significantly at pd<0.05.

TABLE 3: Result for sensory evaluations

Samples Taste Aroma Colour  Mouth Feel Appearance Overall Acceptance
Unblanched L eaf 53%42.00 6.6%1.43 42139  6.0%1.25 3.4%1.51 6.2°2.17
Blanched Leaf 5.3%2.06 6.4°%1.17 52%1.14  5.8%1.48 5.3%:0.82 6.3%:2.00
Dried leaf 555%+1.95 634241 3.842.25 5.8%0.79 4.4°+0.82 5.9%1.45
Aluminum Foil 8.4%1.56  6.7°£1.49 7.7%0095  6.0°+1.49 6.5°+0.95 6.2°:2.04
Transparent Polyethylene  5.7°:0.67  6.4%1.43 47%231 59%1.37 5.6%1.10 6.4°+1.65
Black Polyethylene 5.342.27 7.9%1.29 85%0.71 7.7%1.57 7.7%+1.60 8.22:0.79

*All valuesar eexpressed in per centage (%) + SD. Values on the same column with different superscripts differ significantly

at pd<0.05.

mary fermentation). At theend of thefermentation pe-
riod, the seedswere pounded in ascientific mortar with
pestleinto apaste. The pastewasthen distributed into
the various packaging material which comprises of
unblanched lesf, blanched ledf, dried lesf, duminumfail,
transparent polyethylene and black polyethylene and
|eft to ferment for another 3 days (secondary fermenta:
tion).

Proximateanalysisof sample

This was determined on the raw and processed
melon seedsand at primary and secondary fermenta-
tion stagesby using the methods asdescribed by AOCAC
(2000).

RESULTSAND DISCUSSION

Result of proximate composition

Proximate composition of melon seed after pri-
mary fer mentation

Thedatistica evauation (TABLE 1) conducted on
theraw; dehulled and cooked; undehulled and cooked;
and fermented sampl e (primary fermentation) showed
significant differenceat pd<0.05 for moisture content,
crude protein and carbohydrate contents. Boiling in-
creased themoi sture content of melon seed, fermented
sample having the highest followed by dehulled and
cooked sample. Also, the ash content of theraw was
higher, dehulled and cooked having theleast. Protein
dightly reduced after primary fermentation, however,
undehulled and cooked was close to the raw melon
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seed incrudeprotein, crudefibre. Thelower themois-
ture content, the morethetotal solids (carbohydrate).
Thefat content showed no Sgnificant differenceamongst
thefour samples. Thesignificant differencesobserved
would be attributed to the effect of cookingonthele-
gumes. Cooking breaksdown theanti-nutrientin le-
gumesthereby rel easing lockup nutrients. Thediffer-
ence between the dehulled and undehulled would beas
aresult of the protective nature of the hull. The hull
prevented theleaching out of nutrientsinto the cooking
water which resulted to an increasein the proximate
composition when compared to the dehulled sample. It
was decided that Ogiri production should be carried
out with undehulled melon seed sinceit isevident that
thehull preventsleaching out of nutrientsfrom theseeds
during cooking.

Proximate composition of melon seed after sec-
ondary fermentation

Theproximateanaysisresult of Ogiri samplespack-
aged invarious packaging materia s (after secondary
fermentation) isshowninthe TABLE 2. Aluminumfail,
which had thehighest va ue of moisture content, showed
significant differencein same among other packaged
samples at pd<0.05. This could be attributed to the
non-porous nature of aluminum foil. The samplein
unblanched |eaf sampleshowed higher significant dif-
ferencein fat compared to the others at pd<0.05, but
least protein content. Dried leaf and aluminum foil
showed sgnificant differenceat pd<0.05inther crude
fibre content, ash content and carbohydrate contents.

Result of sensory evaluation

Datacollected from the sensory evaluation were
andyzedwithAnaysisof Variance(ANOVA) and the
resultispresentedin TABLE 3. Significant difference
existed at pd<0.05 between samples wrapped with
packaging materialsin taste, aroma, colour, mouth fedl
and overall acceptance. On the other hand, samples
packaged with differently treated legfy (traditiond ) wrap-
ping materia sshowed no significant differencein their
aroma, mouth feel and overall acceptance. However,
sampleswrapped in blanched and dried |leaveswere
not sgnificantly different at pd<0.05inther colour and
appearance, but differed significantly in colour and ap-
pearancewith samplewrapped with unblanched | eaf.

Natural Products

Generdly, it wasfound that the modern packaging
materias(duminumfail, black polyethyleneand trans-
parent polyethylene) produced most of the highest
scoresin sensory quality eva uation when compared to
the conventiona (leafy) material swith thesamplepack-
aged withtheblack polyethylenematerid beingthebest
followed by the samplewrapped with duminumfoail.

It wastherefore deduced that black polyethylene
and duminumfoil werepreferred.

CONCLUSION

Result of thisstudy suggeststhat in comparisonwith
the conventiona wrapping materid (leaf), black poly-
ethyleneand aluminumfoil could beusedinwrapping
Ogiri beginning from primary fermentation downtothe
secondary fermentation stagewithout affecting the nu-
tritional content and sensory attribute but instead pre-
sarvingthesequdity parametersand improving aesthetic
qualities and acceptability. These modern wrapping
materialscould proffer better preservation and presen-
tation of Ogiri tothegloba community.

RECOMMENDATION

Attempts should be madeto producethe Ogiri in
dry powdered form and study the proximate and sen-
sory quaitiesaswel | asthe acceptability in comparison
with the usual pasteform. It isexpected that thedried
formwill befavoured by packaginginfoil or tetrapacks
for easy labeling, modern sealing (closure) and presen-
tation. The shelf-lifemay a so be extended.
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