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ABSTRACT

The effect of six different wrapping materials on melon seed (Citrullus
vugaris L. series) fermented traditionally was evaluated. Melon seed was
sorted, washed, boiled (4hours), dehulled and wrapped in blanched plan-
tainleaf. It wasthen boiled again for 2 hours, drained, cooled and allowed to
ferment naturally for 72 hours (primary fermentation). Thefermented melon
seeds were subsequently mashed and wrapped in six different wrapping
materials (unblanched leaf, blanched leaf, aluminum foil, dried |eaf, trans-
parent polyethylene, black polyethylene), kept in a warm surrounding for
another 72 hours (secondary fermentation). The resultant samples locally
known as Ogiri were subjected to chemical and microbiological evauation.
Result of the chemical analysisshowed increasein pH from6to 8. Titratable
acidity decreased from 1.02% to 0.36% for primary fermentation and varied
during secondary fermentation, with dried leaf having the highest (0.32%)
and black polyethylene the lowest (0.18%). Amino nitrogen increased pro-
gressively during fermentation from 5.15% to 7.35% after the primary fer-
mentation. The more the fermentation period progressed, the more the in-
creased. © 2015 Trade Sciencelnc. - INDIA
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INTRODUCTION

Early man devel oped hisown packaging technol -
ogy using leavesfor wrapping purpose and the skinsof
animalsfor thefirst flexible packaging materia inthe
trangportation of water and wine. Early container made
by plaiting rushesand reeds aswell assmall wooden
casksbecame evident'™. Packaging isan essentid part
of processing and distribution of foodswhereaspres-
ervationisthemgjor roleof packaging™¥.

Onemajor important role of packaging irrespec-
tiveof whether itisthetraditional method or themod-
ern method isthe preservation of food. Theearly man
has practiced the preservation of food through various
wayswhichincludesthefermentation of food, drying of
food over afireor withtheaid of sunlight and salting
and, thereefter, packaging with variousmaterids. In Ni-
geria, thereisawiderange of fermented indigenous
staplefoodssuchasiru, ogiri, ugba, etc. Theseindig-
enous product are packaged with indigenous packag-
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ing materialssuch asleaves, earthen waresetc.

In recent times, pre-processing trestment of tradi-
tional packaging materials(e.g. leaves) hasnot been
explored to reducethemicrobia load intraditionally
packaged foods before use. Also since the advent of
modern packaging materials, they have not been uti-
lized intheareaof packaging locally processed food
condiment suchasogiri, ugba, etc. Ogiri isafermented
soup condiment processed from melon seed popul arly
known asegusi or from castor bean and wrapped in
|leaves by the processor who are mainly fromtherural
areas. Odibo et al. (1989) reported that ogiri has a
flavoring agent whose characteristics and organol eptic
propertiesdepend on microbid activitiesfromthetra
ditiona methodsof preparation whichisasaresult of
uncontrolled solid substrate fermentation. Steinkraus
(1997) reported that fermented foods haveavery good
safety record eveninthedeve opingworld, wherefoods
aremanufactured by peoplewithout trainingin micro-
biology or chemistry. But fermentation processitself
cannot solvethe problem of cross contamination by
undesirablemicro-organisminapackaged food. Pack-
aging should provideadequate protection against such
contamination.

However, ogiri, apreferred relishislocally pack-
agedinleaveswithlittleor notreatment and sometimes
covered with cement papers. Thismay have contrib-
uted to thefast spoilage and even maggot infestation of
the product. Theuseof treated and untrested local pack-
aging material and modern packaging materialsinthe
packaging of locally prepared ogiri will beexploredin
thisstudy to ascertain the chemica and microbiologica
effectsof packaging methods.

Thisstudy isaimed at determining theeffect of both
treated and untreated local packaging material and
modern packageson thequality of ogiri produced from
melon seed (CitrulluswulgarisL.) locally called egus.
Als, itisexpected that themicroorganismsinvolvedin
thefermentation of themel on seed wrapped in different
packaging materiad swill beisolated and identified.

Successhasnot yet been madeintheindugtridiza:
tion of ogiri production. Consequently, thetraditiona
method has remained the applicable method of pro-
duction with resultant cross-contamination issuesand
short shelf lifeof thefinal product, which usualy bear
high moisture content in apaste-liketexture. M ost of
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thereasonsfor thishindranceto large scale production
arerelated tolow acceptability, offensive aroma, poor
aesthetic quality and fear of microbia cross-contami-
nation—all of which can be evaluated and controlled
through improved packaging and strategic microbial
studies. Thefindings of thisresearch will significantly
ad thesolution to the problemsof packaging encoun-
teredinogiri production which has delayed its accept-
ability and industrialization to alargeextent. Also, a
better choiceof packaging materid for ogiri which plays
theroleof preserving the condiment could reduce mi-
crobid |oad and contamination and improvethe chemi-
ca propertiesthat enhanceitsflavour.

MATERIALSAND METHODS

Materials
Plant material

Melon seeds (Citrullusvulgaris L. series) were
purchased fromalocal seller at Abeokuta, Ogun State,
Nigeria. Some packaging material ssuch asauminum
foil, polyethylene were purchased from a store at
Ihiagwa, Owerri west L.GA Imo State (Nigeria).

Chemicals

Chemicals such asformal dehyde, potassium ox-
aate, n-hexanewere purchased from storeat Douglas
and Mbaise road in Owerri while others such as so-
dium hydroxide, sulphuric acid, phenol phthaein, etha:
nol were obtained from the laboratory of the depart-
ment of Food Science and Technology, Federal Uni-
versity of Technology, Owerri, Imo State. All chemi-
calsand reagentswere of analytica standards.

Equipment

Equipments used weremostly sourced from thede-
partment of Food Science and Technol ogy and they
wereasfollows. Mufflefurnace (Carbolite Bamford,
Sheffield, England, 530 2AU), Desiccator, Hot air oven
(Genlab, moddl —Mino/50, Serial No-10co76), Ana-
Iytical sengitivebalance (item No: AR3130, OHAUS
corp, China), Incubator (Uniscope SM9098,
SURGUFIELD MEDICALS, ENGLAND), among
others.

METHODS
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Preparation of raw sample

Undehulled and dehulled melon seedswere sub-
jected to cooking for 4-hours and subjected to chemi-
cal andysisin comparisonwith raw melon seed. After
cooking, theundehulled and dehulled seedsweremilled
Separately.

Traditional production of fermented melon seed
(Ogiri)

Undehulled mel on seedswerewashed properly and
severally and boiled for 4 hours, cooled and dehulled.
The cotyledonswere then soaked in water overnight
andwrappedtightlyinlayersof blanched plantainleaves
and then perforated with glassrod. Thewrapped coty-
ledon wasthereafter boiled for 2 hours, placed on a
wiremesh over flamein order to reduce the moisture
content for 1 hour. The wrapped cotyledon wasthen
|eft to ferment at the prevailing ambient temperature
(28°C) for 3days (primary fermentation). At theend of
the fermentation period, the seedswere poundedina
scientific mortar with pestleinto apaste. The pastewas
subsequently distributed into the various packaging
materid which compriseunblanched | esf, blanched | e,
driedleaf, duminumfail, trangparent polyethyleneand
black polyethyleneand | eft to ferment for 3 days (sec-
ondary fermentation).

| solation of microorganism

Fermented samples of melon seeds were taken
aseptically from traditionally fermented melon. 10
grammes of the samplewasweighed and thoroughly
mashed with laboratory pestle and mortar and mixed
with 90ml of peptonewater asdiluentinaconica flask
and the content was thoroughly shaken. Subsequent
seria dilutions (102, 103, 10%, 105, 10°¢, 107, 10?8,
and 10°°) were made from this solution by adding seri-
aly 1ml of solution from preceding concentrationto 9mi
of thediluent, using sterile pipettein McCartney bottle,
the sampleswere screened for the presence of bacteria
and fungi. Nutrient Agar wasinocul ated with 107 for
moredilution of thesample(s) for fungi. TheNA plates
wereincubated at 35°C for 24h and PDA plateswere
incubated at 25°C for 48— 72h. Themediaused were
prepared and incubated according to thelabeled manu-
facturer ingtructions. Thecolonieswereenumerated and
expressed ascolony forming unit per gramme (cfu/g).

Hnalytical CHEMISTRY o

I dentification and char acterization of isolate

Identification of isolated cultureswas carried out
based on the method described by Azu (2004). It was
based on morphological, cultural and biochemical
characterigtics. Thecultural and morphologicd charac-
teristics were studied after incubation at 37°C for
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Figurel: Flow chart of production of Ogiri
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24hours. Featuresrecorded for cultural characteristics
include shape, elevation, margin, color, surface, and
opacity (optical characteristics). Thesewerea so car-
ried out withtheaid of microscope. After the cultural
and morphol ogica examination of the cultures, dl iso-
latesweresubjected to thefollowing biochemical tests:
catalasetest, oxidasetest, indoletest, citratetest and
starch hydrolysistest.

Gram stain test

A smear was made by suspending atwenty-four
hoursold culturein smal dropsof distilled water a one
end of aclean and grease-free slide. The smear was
heat-fixed by passing it over aBunsen flamefor about
three times, then flooded with crystal violet for one
minute, thereafter washed under gentlerunning tapwa-
ter and flooded with Lugol’siodinesolutionfor 30 min-
utes. It wasblotted dry, decol orized with 95% ethanol
until thesolvent flowed colourlessfrom thedlide. Sub-
sequently, it was washed with water and flooded with
safranin for two minutes. It was also blotted dry and
afterwards examined under the microscope using oil
immersion objective(x 100).

Motility test

A semi solid Nutrient Agar medium was prepared
by dissolving 30 grammes (instead of 289 as specu-
lated by the manufacturer) of thenutrient agar powder
in1litreof distilled water, dispensed intest tubes, ster-
ilized, then cooled to 47°C and allowed to solidify be-
foreuse. A twenty-four hour old pure culturewas col -
lected using asterileinocul ating needleand was stabbed
inastraight manner into the semi-solid agar tubesre-
spectively and these were incubated at 37°C for
24hours.

Catalase test

Thistest aidsin the determination of microorgan-
ism that contain catal ase enzyme capable of releasing
oxygen gaswhen mixed with hydrogen peroxide. A drop
of 3% peroxidewas placed on aclean and grease-free
slide. A loopful of twenty-four hour old culturewas
placed on the drop and was examined for the appear-
ance of bubbles. Theevolution of bubblesindicated a
postivereaction.

Oxidase test

—= Fyll Paper

A twenty-four old culture was smeared onto a
Whiteman filter paper impregnated with 1% solution of
tetramethyl-p-phenylenediamine hydrochloride. The
appearance of alight pink colour that immediately
changes to purple indicated the presence of the
cytrochromeenzyme, “oxidase.”

Indoletest

Thistest was used determine bacteriacapabl e of
breaking down theamino acid, tryptophanto indole.
3% peptonewater was prepared dispensed intest tube
and sterilized at 121°C for 15 minutes. The medium
wasdlowed to cool and wasinocul ated with atwenty-
four old hour culture and incubated at 37°C for 2 —
3days. The presence of indole after incubation was
detected by adding afew drops of Kovac’sregent (59
p-dimethylaminobenza dehyde, 579 amyl acohol and
25ml Conc. HCI) to the culture. Ring-like coloration
ontop of thetubeindicated apositiveresult.

Citratetest

K oser’s citrate medium was prepared according
to manufacturer’sinstruction and dispensed into atest
tube. Thetest tubewas sterilized by autoclaving. The
medium wasinocul ated from peptone water culture.
The medium wasincubated at optimum growth tem-
peraturefor up to 7 days. Growth inthe mediumin-
volvescitrateutilization whichisshown through turbid-
ity inthemedium.

Coagulase test

In 18— 24hours, nutrient agar culturewas used for
thetest. A didewasmarked with agrease pencil into
two sections. A loopful of peptonewater was dropped
on each until ahomogeneous suspens onwasobtained,
then adrop of the culture was added to the suspension
and stirred for 5 seconds. Thereaction was observed
at 37°C. A positiveresult wasindicated by clumping
which was not re-emul sified and the second suspen-
sionserved ascontral.

Sarch hydrolysistest

Fresh cultures (24-hoursold) wereinocul ated on
starch agar platesby singlelineinocul ation and plates
incubated for fivedaysat 30°C. After incubation, the
plateswereflooded with Lugol’siodine. Cultureswhich
produced a colorless clear zone around the line of
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streaking wererecorded as positive whilethose that
produced blue coloration throughout the medium and
around thegrowth linewererecorded as negative.

CHEMICALANALYSES

Chemical andysiswascarried out asdescribed by
Han et al. (2001).

Titratableacidity determination

Thetitratableacidity of theinocul ated seeds (ex-
pressed as percentage lactic acid) for each fermenta-
tion processwas measured on inocul ation and at 24-
hoursintervd, for primary and secondary fermentation.
5grammes of the mashed seed wasdissolved in 100ml
distilled water, 2 — 5 drops of phenolphthalein was
added and carefully neutralized with 0.1N Sodium hy-
droxide (NaOH) and titrated with agueous 0.1N So-
dium hydroxide (NaOH). The sol ution was constantly
swirled until apink colour persisted for 15 seconds.
Thetitrevaluewasrecorded and thetitratable acidity
wascalculated as%lactic acid.

% TTA (% LacticAcid) =Titrevaluex 0.09 x N X 100

Wit
Where: N = Normality of NaOH; 0.09 = Equivaent
weight of predominant acid; Wt =Weight of sample
used

Amino nitrogen deter mination

Theamino nitrogen of the mashed seedsfor each
fermentation processwas measured at 24-hoursinter-
vd, for primary and secondary fermentation. 2 grammes
of the mashed samplewas placed in aconical flask,
and then 0.5 ml of phenolphthalein (0.5%) and 0.4ml
of neutral saturated potassium oxaatewasadded. The
mixturewaskept to stand for few minutesand thiswas
neutraized with0.1N NaOH to astandard pink colour.
2ml of 40% formal dehyde sol ution wasadded and al -
low to stand for few minutes (until mixture was
colourless), then titration with 0.1N NaOH to pink
colour. Thetitrevaueobtainedisdesignated V.

% Amino Nitrogen =N NaOH x V NaOH X 100
M assof sample

Where: N = Normality; V =Titrevaue
Temperatureand pH determination

Temperaturewas measured with athermometer and
Hnalytical CHEMISTRY o

pH was measured with universal pH paper.
ANALYSISOFDATA

Thedataobtained fromthisstudy werestatistically
analyzed using Analysis of Various (ANOVA). The
meanswere separated using Fischer’sleast significant
difference(LSD).

RESULTSAND DISCUSSION

Microbial assessments

Total viablecount for primary fermentation and
secondary fer mentation

Theresult of thetotal viable count on fermented
melonseedisshownin TABLE 1. Thetotd viablecount
increased exponentialy from Ohour-72hours both for
bacteriaand fungi. Thisindicatesthat theorganismswere
at their exponentia phase of growth (Azu, 2004) and
that thefermenting mel on seed wasasuitable substrate
for the microorganism to grow. Azu (2004) aso de-
scribed totd viable count asthetotal number of living
cdlsinasubstrate. At O-hour, thefermented melon had
8.5x10°cfu/g of bacteriacount which increasedto an
uncountable number (blurred) whiletherewasnofungi
count at O-hour.

Theresult of thetotal viable count on fermented
melon seed packed in various packaging materialsfor
secondary fermentation at 24hours and 72 hoursis
shownin TABLE 2. Anincrease wasobservedinthe
total viable count for both bacteria and fungi. The
sample packaged inAluminumfoil had theleast bacte-
ria count of 9.6x106cfu/g after 72 hours while
unblanched leaf was the highest in bacteria count
(2.44x10cfu/g). Sample packaged in dried leaf had
theleast fungi count of 1.18x10cfu/gat 72hours, fol-
lowed by duminum foil, while unblanched | eaf had the
highest fungi count of 2.00x10%cfu/g. Theleast bacteria
count observed in duminum foil could be becausethe
auminumfoil hasacharacteristicsof being non-porous
thereby preventing theentrance of externa growth fac-
tor such asmoisture, air for microbial growth*¥, Dried
leaf showing theleast count for fungi could beinferred
to thedrying operation carried out on theleaf which
reduced theleaf s moi sture content making it unavail-
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abletothe substratefor further microbia activity.

Cultural, mor phological and microscopic charac-
teristicsof bacteriaand fungi detected

Theresultin TABLE 3 showsthecultural and mor-
phologica characteristicsof bacteriadetected during
thefirst 48 hours of fermentation. Two types of colo-
nieswereobserved for the bacteriaon the nutrient agar
plate. The colonieshad length 1-4mm. Azu (2004) re-
portsthat theusefulnessof using sizeasadistinguishing
featureishowever limited by thefact that the s zeschange
with changesin prevailing condition. Coloniesgrowing
in conditions of over-crowding tendsto be consider-
ably smaller than those of the same organism growing
on places containing only afew colonies. So, it could
be assumed that thelength of the organismintheagar
platewassmal totheover-crowdinessintheagar plate.
The organism on the agar plate showed regular and
irregular shape, they werecreamy in colour withanentire
and serrated margin. Thebacteriahavelow convex and
flat el evation with surface gppearancewhichwaseither

—— Fyll Peper

moist and shiny or dull and dry. The characteristics
showed acontinuous and cons stent success on of mi-
croorganismwithsamilarities.

Theresultin TABLE 4 showsthecultural and mi-
crascopic characteristicsof fungi isolated duringthefirst
48 hours of thefermentation. No growth on the potato
dextrose agar plate on the 0-hour.

However Sacharomyces cerevisae (yeast) was
identified after 24hoursof fermentation. Thisisanor-
ganism knownto ferment carbohydrates, breskingthem
down to sugar in cereal based product mainly; itspres-
encethereforehasto do with the carbohydrate content

TABLE 1: Total viablecount on fer mented melon (Ogiri) seed
(Baral. Series) for primary fer mentation at 28°C

Fermentation period Bacterial :
Fungi count
(Hours) count
0 hour 8.5x10°cfulg -
24 hours 2.2x10%fulg  2.56x10°cfu/g
48 hours 3.68x10°%fu/g  2.85x10°cfu/g
72 hours Blurred 1.4x10cfulg

TABLE 2: Total viablecount on fermented melon (Ogiri) seed (BaralL . Series) for secondary fermentation at 28°C

: : Bacteria Count Fungi Count
Packaging M aterials

24 hours 72 hours 24 hour 72 hours
Unblanched |eaf 2.12x10°cfulg 2.44x10cfulg Not visible 2.00x10%cfu/g
Blanched | eaf 1.42x10°fu/g 1.81x10"cfu/g 1.4x10%cfulg 1.62x10%cfu/g
Dried |eaf 1.18x10°fu/g 1.43x10"cfu/g 3.7x10%cfulg 1.18x10%cfu/g
Aluminum foil 7.9x10°cfulg 9.6x10°fu/g 2.38x10° cfulg 1.43x10%cfu/g
Polyethylene (Transparent) 1.19x10°fulg 2.08x10cfulg Blurred 1.78x10"cfulg
Polyethylene (Black) 1.16x10°cfu/g 1.56x10’cfulg Blurred 1.58x10"cfulg

TABLE 3: Cultural and mor phological char acteristicsof bacteriadetected

Sample/ Hours Number/ type of colonies Sizelmm) Shape Colour Elevation Margin Surface
0 hour 1 2-3mm Regular Creamy Low convex Entire  Moist and shiny

2s 2mm Irregular Creamy Flat Sarated Dull and Dry

24 hours 1 2-4mm Irregular Creamy Flat Serrated Dull and Dry
2 2mm Regular Creamy Flat Entire  Moist and shiny

48 hours 1 1-2mm Irregular Creamy Flat Serrated Dull and dry
2 Imm Regular Creamy Low convex Entire  Moist and shiny

TABLE 4: Microscopic characterigticsof fungi isolated

Hours Numl(azglrcl)l'sl/pe of Colonial characteristics M icr oscopic appear ance Identity of isolates
O hour - NO GROWTH -
24 1 Tiny creamy circular Gram positive large Spherical Sacharomyces
hours colonies budding cells Cerevisae
48 Tiny creamy circular Gram positive large Spherical Sacharomyces
1 ; h .
hours colonies budding cells Cerevisae
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TABLE 5: Microscopic and biochemical characteristicsof bacteriaisolated

Sugar Fer mentation Most
Probability
Hour Type of M ICrOSCOPIC - atalase Oxidase Coagulase Indole Citrate Motility Most
colony  characteristics Gluc Sucr Lact Malt Mann Probable
Organism
| dentified
Gram Positi
1 : e + - - - + _ " + o+ 4 +  Enterococcus
0 spherical chain
Hour Gram +verod .
short chain * B B a * a oo +  Bacillusspp
Gram +verod .
24 ! short chain * B B B * B * oot F +  Bacillusspp
Hours Gram positive Enterococcus
2 gherical chain * - - -t -rr Tt s
48 Gram +verod )
Hours ! short chain * B B B * B * ot +  Badillusspp
Gram +verod Enterococcus
2 goherical chain * - - -t -t s

Where: +ve = Positive; Gluc = Glucose; Sucr = Sucrose; Lact = Lactose; Malt = Maltose; Mann = Mannitol

of melon seed. Traditional fermented castor oil seeds
(Ogiri-is) have been reported to be contaminated by
fungi (Iwuohaand Eke, 1996) possibly from the pro-
cessing environment. It could be deduced that the pres-
enceof fungi during fermentation was dueto contami-
nation sinceit isnot noted in previousresearch work
onfermentingmelon.

Microscopic and biochemical characteristics of
bacteriaisolated

Theresultin TABLE 5 showsthebiochemical test
conducted on the bacteriacoloniesduring thefermen-
tation period. Bacillus species and Enterococcus
faecaliswerethe most predominant organismidenti-
fied from the biochemical test. Osho et al. (2009) re-
ported that quiteanumber of Bacillusspecieshavebeen
isolated from variousfermented food condiments, al-
though yeast and other bacteriaare also seen; only part
of them can be considered to play asubstantia rolein
fermentation process. Iwuohaand Eke (1996) dsore-
ported that the combination of Bacillus speciesand
Alcaligene speciesin Ogiri-egus was capable of pro-
ducingthequality characteristicsof agood Ogiri-egus.
Fromthisreport, it could be deduced that Bacillus spp.
isthe main fermenting organism in melon seed which
can aso be confirmed from theresult of the biochemi-
cal test conducted on fermented melon seed (BaraL.
series). It canaso besad that thefermentation of melon
seed is not effected by Bacillus species alone espe-
cialy with dependence on natura inoculum. Thereis
evidencethat acombination of Bacillus speciesand

TABLE 6: Result of chemical analysison fermented melon
primary fermentation

Parameters 24 hours 48hours 72 hours
Temperature 36°C 28°C 28°C
pH 6 7 8
Total Titratable Acidity 1.02% 0.96%  0.36%
Amino Nitrogen 5.15% 6% 7.35%

other bacteria which in this study is Enterococcus
faecalisactudly effected natura fermentation of melon
Seed.

CHEMICAL ASSESSMENT

Chemical assessment after primary fermentation
of melon seed

Theresultin TABLE 6 showsthechemica param-
etersthat weremonitored during the primary fermenta
tion of melon seed (BaraL. series). Temperature de-
crease was observed from 36°C (24 hours) to 28°C
(48 hoursto 72 hours) during fermentation. Theinitia
temperaturewasasaresult of thedrop in the cooking
temperature of the melon seedswhichfinally reduced
to the prevailing ambient temperature of 28°C asat the
time of fermentation. Also anincreasein pH of thefer-
mented seed was observed during fermentation (6 —
8). Odunfa(1981) reported that pH of Ogiri-egusi in-
creasefrom 6.5t0 8.1 and fermentation temperature
from 29°C — 30°C. The pH level was measured with
universal pH paper which wasnot ableto givethe ex-
act vaueof the pH except for gpproximated vaue. The
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TABLE 7: Chemical assessment at secondary fer mentation (at 28°C)

. . pH TTA Amino Nitrogen
Packaging M aterial

24 hrs 72 hrs 24 hrs 72hrs 24 hrs 72hrs
Unblanched | eaf 7 8 1.03% 0.19% 25.25% 33.25%
Blanched |eaf 7 8 1.32% 0.31% 23.55% 32.75%
Dried leaf 7 8 1.07% 0.32% 26.25% 34.25%
Aluminum foil 7 8 0.96% 0.31% 18.25% 32.75%
Transparent Polyethylene 7 8 0.87% 0.20% 28.25% 36.05%
Black polyethylene 7 8 1.54% 0.18% 25.75% 34.25%

riseinpH during production of akainefermented food
isduetotheability of thedominant microorganism Ba-
cillus Speciesto hydrolyze protein into aminoacid and
ammonia. Thehigher pH valuesof fermented legumes
compared to other materia sunder smilar condition have
been attributed to their higher protein content!?. There-
fore, theincreasein thepH of fermented melon (Bara
L. series) would beattributed to itshigh protein content
and the Bacillus Speciesthat hydrolyzed the proteinto
amino acid and ammonia. TABLE 6, dso showsade-
creaseintitratable acidity from 1.02%to 0.36%. Ti-
tratable acidity iscounted aslactic acid content which
isproduced by lactic acid bacteriaor enzymefromthe
raw materia™®. Theresult of thetotd titratableacidity
obtained showsthe percentage of lactic acid that was
produced during fermentation of melon seeds. Lactic
acidif producedin good quantity infood would pre-
vent theactivitiesof somemicro-organismswhich could
causesspoilageinfood. Inakdinefermented food, lac-
tic acid production would not be much benefit dueto
the desired alkaline nature of the product expected at
theend. Increasein pH leadsto decreaseintotal titrat-
ableacidity andincreaseintherate of dkainefermen-
tation(*?,

Therewasan increasein the amino nitrogen pro-
duced during fermentation of melon seed (TABLE 6)
asthe period of fermentation increased. Amino nitro-
gen can beused asagood index of yeast growth [ and
asanindicator for autolysisand microbia degradation
of food protein® aswell asanindicator for increasein
PH vauel. Theincreasein pH of thefermentingmelon
seed provided aconduciveenvironment for Saccharo-
myces cerevisiae which wasidentified microbiologi-
caly asoneof

Chemical assessment of the secondary fer menta-
tion of melon seed

Theresultin TABLE 7 showsthechemica param-
etersthat were examined during the secondary fermen-
tation when the primary fermented mel on seed paste
was packed into various packaging materials (leaves,
aduminumfail, transparent and bl ack polyethylene). The
prevailing temperature was constant at 28°C and pH
waswithintherangeof 7—8. Thetotd titratableacidity
at thisstage varied among the packaging materids. The
result showed that samples packaged in black polyeth-
ylene, unblanched | esf and transparent polyethylene had
low total titratable acidity of 0.18%, 0.19% and 0.2%
respectively a 72 hourswhiledried leaf hasthe highest
total titratable acidity of 0.32%. Alsotheresult showsa
drasticincreaseintheamino nitrogen. Aluminumfoil
and blanched | eaf had theleast value (32.7% respec-
tively) whilethetransparent pol yethylenewasthe high-
est (36%) at 72hours. Dueto theammoniumion pro-
duced from the amino content, fermented mel on seed
wasobserved to havealightly putrid aromawhichis
aso aknown characteristic of fermented melon seed
(Ogiri). Theincreasein amino nitrogen for thetrans-
parent-pol yethylene-packaged could be attributed to
the passage of light raysthrough the packaging materid
when comparedto others. Itisknown that light favours
someof thechemical reactionsinvolvedin the bresk-
down of food nutrientsand thereforeit isassumed that
therewas more breakdown and production of amino
nitrogen in transparent polyethyl ene compared to oth-
ers.

CONCLUSION

From the result obtained at the end of thiswork,
changing thetraditiond packaging method of Ogiri dis-
couragesexcessvemicrobia load, and pre-treated tra-
ditional leave packaging haslower microbid |oad than
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the untreated (unblanched). Also, modern packaging
materid smaintainsandimprovesthe chemica compo-
sition of Ogiri such aspH and amino nitrogen, which
aregreatly responsiblefor the characteristic flavor of
the condiment. Therefore, Ogiri can bepackagedin
modern packaging materialssuch asaluminumfoil or
polyethylenefor enhancement of themicrobia and aes-
thetic quditieswhichwill improveitsutilizationinthe
country and beyond.

RECOMMENDATION

Duetotheinherent problem associated with Ogiri
utilization intheareaof ease of spoilage, it isrecom-
mended that further research be embarked on to pro-
ducedried Ogiri packaged with different packaging
materia sfromthe primary fermentation stagein order
to check thequdlity of thedry product in flavor perfor-
mance as well as study the effects of the packaging
materia withtheaim of increasing itsmarketability in
devel oping and devel oped countries.
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