Abstract

Introduction: The frog (Pelophylaxesculentus) is an edible frog and its meat is popular
insome parts of the world, especially in West Africancountries.The frog meat has
proteinnutrient content in the diet. Aim: The aim of this work is to find the microbiological
qualityandanalyzetheproximatecomposite
valueofPelophylaxesculentusandtheobjectivesareto,isolate  and  determine  the  total
heterotrophic count of bacteria and fungi associated with themeat, to also analyze and
determine their nutritional contents.

Result: Results indicate
the total heterotrophic bacterial count of 7.0x10"cfu/g while totalfungal, were 5.9x10’cfu/g
isolated from the gut; 6.8x10°fu/ml, total bacteria count and totalfungal count of
5.2x10%cfu/ml was from the skin while 7.3x10°cfu/ml and 4.5x10°%/ml totalbacteria and fungal
count  respectively  from  the mouth.The various bacteria and  fungi
isolatedfromthesamplesincludes;Vibrioparahaemolyticus.,Vibriocholera.Shigalla.spp.,Salmon
allaspp.,Escherichiacoli.,Staphylococcusspp.,Bacillusspp.,Klebsiellaspp.,Pseudomonasspp.,a
ndalsofungal isolatesincludes;Aspergillusspp.,Penicillium
spp.,Candidaspp.,Cryptococcusspp.WhiletheProximateCompositionindicates;protein(45.06%
), moisture (40.27%), ash (5.70%), carbohydrate(3.00%), fat (2.55%), and fibre(3.42%)
respectively. Conclusion: This frog species is a very good source of protein as a meatdelicacy
compared to some other animal meat. Hence, it can be recommended in the diet ofpeople
lacking protein, especially where other animal meat is scarce or expensive. Based
onsomespeciesofmicroorganismsdiscoveredduringthestudythatcanposeasathreattohumanhealt
h/life,hencethemeatneedspropercookingand handlingbeforeconsumption.

KEYWORDS: Microbial quality, edible frog, proximate composition, microbial
counts,isolation

1.INTRODUCTION

“The frog (edible frog),belongs to the Kingdom animalia, Phylum chordata, Class
amphibian,Order Anura, family Ranidae, Genus Pelophylax, Species P. esculentus, P.
lessonaeand P.ridibundus.Their meat is becoming very popular as a source of protein and
other medicinaldelicacies in many West African countries, including Nigeria” (Douglas and
Amuzie, 2017).“Frogs have been used in the production of infant food” (Rodrogueset al.,
2014). Frog meat
isalsoadelicacyinpartsofRiversStatewheretheyareharvestedfromtheforestsandtemporaryponds
in water it is logged areas. All the Ptychadenaspecies are found in Rivers State,

whichincludeP.mascareniensis,P.oxyrhynchus,P. pumilio,P.bibroni,P.schubotziand
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P.longirostrisandtheAfricanbullfrog,H.occipitalis,areconsumedinGokanalLocal

Government Area Rivers State of Ogoni (Biara) ethnic tribe. In parts of Oyo State of
Nigeria,similarspeciesarealsoconsumed:thegutisremovedanddiscardedwhiletherestoftheanimal
is cooked, fried or salted and roasted for consumption. The rest of the frog is pinned to
sticksand smoked. These arethensoldintheirlocalmarketsforconsumption.

“ThelocalmarketsincertainareasofOyoState,Nigeria, sellsimilarspeciesoffrog,wherethegut is
discarded and the remaining parts are either cooked, fried, salted, and roasted, while therest
of the frog is smoked and pinned to sticks for consumption or before selling them in thelocal
markets. The meat serves as food as well as a source of income or foreign

exchange”(DouglasandAmuzie,2017).

“They are reared commercially in countries like Malaysia, Taiwan, Indonesia, Brazil
andMexico for human consumption, while others such as USA, France, Canada, Belgium,
Italyand Spain are the major importers of frog meat” (Ho et al., 2008; Baygar and Ozyur,
2010). “Inmost of these countries, the frog legs (the most fleshed part of the frog) are the
main partsconsumed, believed to be a delicacy. These organisms are consumed in large
amounts inEuropean countries. High consumption rates were reported in Italian and French

restaurantsandinholidayvillagesinTurkey”.(BaygarandOzyur,2010).

AIM: The aim of this work is to find the microbiological quality and analyze the

proximatecomposite valueofPelophylaxesculentus.
OBJECTIVES:Thespecificobjectivesareto:

1. isolateanddeterminethetotalheterotrophiccountofbacteriaandfungiassociatedwiththe
meat

2. analyzeanddeterminetheir nutritionalcontents
2. MATERIALS AND
METHODSEXxperimentalDesign

Thisstudywasbasedonacross-sectionaldesignwithanimalsamplecollectedatatime,organsneeded

processedand analysison microbialand proximate compositioncarried out.

SampleCollection



Live adult samples of Pelophylaxesculentuswere collected from slow running, semi-
stagnantwaterfromGokanalLocalGovernmentAreaofRiversState,Nigeria. Thesamples(P.escule
ntus) were stored and transported to the laboratory, using sterile containers
thatcontainwater. Thebodysampleswerewashedusingsteriledistilledwatertoremovetransientorg
anismsanddissectedwithin24hrofcollectionusingstandardscientificandethicalprocedures. The
guts of the sample were removed and kept in a refrigerator at 4°C in
thelaboratoryuntiltheywereneeded. Thesamesampleswerecollectedfromthesameenvironmentfo

llowingthemethodofcollectionthreetimes.

MEDIAUSED ANDPREPARATIONOFDILUENT

“The following selective/differential media were used for the isolation of the sample;
NutrientAgar (NA), Mac-Conkey Agar (MCA), Salmonella- Shigella Agar (SSA), Eosin
MethyleneBlueAgar(EMBA), Thiosulfate-Citrate-BileSalts-
Sucrose(TCBS)AgarandPotatoDextroseAgar(PDA).Allmediawerepreparedaccordingtomanuf
acturer’sdirectionsforthecultivationandisolationoftheisolatesi.e.28gofNutrient
Agar,52gofMac-ConkeyAgar,60gofSalmonella-
ShigellaAgar,36gofEosinmethyleneblueAgar,86gofThiosulfate-Citrate-BileSalts-
SucroseAgar, and39gofPotatoDextroseAgar
werealldissolvedin1000mlofdistilledwater”(Allen,2005)

The diluents were equally prepared by adding 0.85g of sodium chloride (NaClz) to 100ml
ofsteriledistilledwaterforthepreparationofthenormalsaline.
Thealreadypreparedmediaandthediluents(normalsaline)
weresterilizedinanautoclaveat121°Cfor15minutesbeforetheywereused.Also,theglasswareswere
sterilizedinahotovenat160°Cforlhour(Allen,2005).

ORGANISOLATIONPROCEDURES
(M IsolationoftheSkinOrganisms

“With sterile distilled water, the body of each frog was washed thoroughly; this was done
toremove transient organisms. After washing, a sterile swab stick was used to swab the body
ofthe frog. The dorsal and the ventral surfaces were all swabbed severely. 2ml of sterile
normalsaline was added to each of the swab sticks” (Douglas and Amuzie, 2017).The swab
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stick wasthen shaken vigorously to dislodge the skin microorganisms. After shaking, a further

10-foldserialdilutionmethodbyHarriganandMcCance(1990) wascarriedoutusingasterilepipette



to transfer 1ml of the initial dilution to 9.0 ml ofan appropriate diluent (contains
normalsaline). “Finally 0.1ml of an appropriate diluent(aliquot)was spread on the surface of
thesevariousagar;(Nutrientagar,Mac-Conkeyagar(MCA),Salmonella-

Shigellaagar(SSA),Eosinmethylene blue agar (EMBA), Thiosulfate-Citrate-Bile Salts-
Sucrose (TCBS) agar and Potatodextrose agar (PDA)using sterile hockey stick(glass
spreader).Plates were incubated at
37°Cfor24to48hours.Afterincubation,countswereperformedfordiscretecoloniesthatdevelopedon

theplateforthosedilutions,whichshowedcountsbetween30-300colonies”.(Anonymonus,1994).
(i) IsolationofMouthOrganisms

Themouthofthesamplewasopenedgraduallyusingasterileforcepsandswabbedthemouthwith  a
sterile swab stick. A sterile pipette was used to collect 2ml of sterile normal saline andwas
added to each of the swab sticks. The swab stick was then shaken vigorously to
dislodgetheskinmicroorganisms(Culp,etal.2007).Aftershaking,10-
foldserialdilutionswerecarriedoutusingasterilepipettetotransferlmloftheinitialdilutionto9.0mlo
fanappropriatediluent(contains normal saline). Finally 0.1ml of an appropriate diluent
(aliquot)was spread on thesurface of these various agar;(Nutrient agar, Mac-Conkey agar
(MCA),  Salmonella-  shigellaagar(SSA),Eosinmethyleneblueagar(EMBA), Thiosulfate-
Citrate-BileSalts-Sucrose(TCBS) agar and Potato dextrose agar (PDA) using sterile hockey
stick(glass
spreader).Plateswereincubatedat37°Cfor24to48hours.Afterincubation,countswereperformedfor
discretecoloniesthat developed ontheplateforthosedilutions,whichshowed countsbetween30-
300colonies.(Anonymonus,1994).

(iii)  Isolation of GutOrganisms

“Thefrogwasdissectedtogettheintestinalcontent. Then,theinternalcontentwascrushedandhomog
enized, 1g weighed and added to 9ml of normal saline, shaking vigorously to mix andserially
diluted to 10°. A volume of 0.1ml (aliquot) was dispensed from 10 to 10 dilutiontubes,was
spread on the surface of the driedplates of difference Agar; (Nutrient agar, Mac-Conkey agar,
Salmonella- Shigella agar, Eosin methylene blue agar, Thiosulfate-Citrate-BileSalts-
Sucroseagar,andPotatodextroseagar).Fungalcountsweredoneusingpotatodextroseagar
(supplemented with 0.5g/l chloramphenicol to inactivate bacteria growth on the agar),while
the other media were used for the isolation of coliforms and other enteric
bacteria”.(OgbaluandDouglas,2015,2016).



(iv)  IsolationofPurelsolates

The representative colonies that developed on the respective agar plates were counted,
pickedand inoculated onto a freshly prepared plate (Nutrient Agar), severely until pure
isolates wereobtained. Pure isolates were stored on nutrient agar slants and refrigerated at 4°C

until theywere requiredforfurthertest.
BIOCHEMICALCHARACTERIZATIONOFBACTERIAANDFUNGI

Thecoloniesthatdevelopedontherespectiveagarplateswerecountedandsubculturedontherespecti
ve freshly prepared plates until pure isolates were gotten. Pure isolates were stored onnutrient
agar slants and refrigerated at 4°C until required for further use. Further identificationwas
done based on the cultural, morphological, biochemical and gram reactions according
toCowanandSteel(1966)andalsoBergey’sManualofDeterminativeBacteriology(Holt,etal.,1994
).Whilefungiwereidentifiedbasedontheirmorphologicalandmicroscopiccharacteristics(Larone,
1995;BarnettandHunter,1972).

PROXIMATECOMPOSITION ANALYSIS
() Determination ofMoisture

The crucibles were cleaned, dried using the air oven for 10 minutes. After drying, the
sampleswere mixed thoroughly and weighed 5g into the crucibles and placed in the oven at
103°Covernight (24hours).The crucibles were then removed and reweighed after cooling and
driedfor another 1hour to ensure constant weight. The moisture was calculated using the
formula(AOAC,2000);

% Moisture =Loss of Weight of sample (g)X
100Weightofsample (g)

(i) DeterminationofCrudeProtein

Half a gram of the edible frog was weighed into one quarter size of filter paper, one table
ofcatalyst was added followed by 10ML concentrated sulphuric acid in a digestion flask.
Theflask was then placed in the heating unit inside the fuming cupboard and heated slowly
untilthesampleboiled. Thedigestionwasdonebyboilingwhileagitatingtheflaskuntilthesolutionbec
ame liquefied and completely clear. The samples were cooled and weighed into a
100MLflaskwithdistilledwater.5MLofboricacidmixed. Theindicatorsolutionwastransferredinto
al00MLclinicalflaskplacedattheendofthecondenserofthemicro-kjehdhaldistillation



apparatus so that the adapter was dipped into the liquid.10ML of aliquot was pipetted into
amicro kjehhal flask for distillation. 10ML of 45% sodium hydroxide (i.e.90 in 200ML)
waspoured carefully down the inclined neck of the solution. The flask was immediately
attachedto the splash head of the distillation apparatus. Steam was passed through alkaline
liquid (i.e.NaOH+ aliquot) slowly until boiled. The liquid was trapped and distilled into 5ML
boric
acidintheconicalflaskuntil50MLofadistillatedfromthepipelinewascollectedtoagreencolourand
then titrated with 0.045N sulphuric acid. The bank was prepared in the same way.
Crudeproteinwascalculatedusingthe Kjehhalmethod(Kjehhal,1883)asfollows:

Nitrogen%=Titre-BankxNormalofacidX 1.4
Weightofsample 1
(i)  DeterminationofFat

“Two-grams(2g)ofthedriedsamplesusedforthedeterminationofmoisturecontentwereusedfor fat
extraction. This was to make the fat more available for extraction. The samples werewrapped
in filter paper and held with a clip in the extraction unit in which a weighed flaskcontaining
50ML of petroleum ether (60-90°C) was attached while on the heating plate.
Theextractorwasconnectedtoarefluxcondenseronasteambathfor3hours. Thepetroleumetherextra
ct was evaporated to dryness at 100°C for 5 minutes. The flasks were cooled in
thedesiccatorandweighed.Extractablefatwascalculatedusingtheequation”(AOAC,2006);

% fat = Weight (g) of flask + fat - Weight of flask without fat
X100Weight(G)ofsamplebefore drying
(iv)  DeterminationofAsh

Six crucibles were washed and placed in the oven for 5 minutes. The crucibles were
removed,cooled in the desiccators for 1hour and weighed. 5g of the sample was weighed into
eachcrucible, placed on a hot plate under a fume hood and the temperature was slowly
increaseduntil smoking ceased and the samples became completely charred. The crucibles
were

insidethemufflefurnaceandashedovernightat550°C. Thecrucibleswereremovedfromthefurnacea
ndplacedinthedesiccatorsforlikeanhour.Whencooledtoroomtemperature,eachcrucibleplusashw
asweighedandthe weightofashcalculated(AOAC,2006)asfollows;

%ASH=Weight ofcrucible+Ashsample-weightofcrucible X 100

Weightofsample 1

(V) DeterminationofTotalAvailableCarbohydrate(TAC)
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“A  gram of the sample was weighed and transferred intoa graduated
100ML,stopperedmeasuring cylinder.10ML of water was added and stirred with a glass rod
to dispense
thesamplethoroughly.13MLof52%perchloricacidreagentwasaddedusingameasuringcylinderan
dconstantlystirredwithaglassrodfor20minutes.Sampleswerenoticedtodigestbyformingslightly
thick slurry. The glass rod was washed down with water and the content made up to100ML.
It was mixed and filtered into a 250ML graduated flask. The measuring cylinder wasrinsed
with water and transferred into the graduation flask, made up to mark and
thoroughlymixed.10MLoftheextractedsamplewasdilutedto100MLwithwaterand
1MLofthedilutedfiltrate pipette into a test tube. Blank and glucose standards in duplicates
were prepared
andanthronereagentrapidlypipettedintoalltubes,stopperedandcontentwerethoroughlymixed.Th
e tubes were placed in a boiling water bath for exactly 12 minutes, after which they
werecooled to room temperature. The solution was transferred to 1cm glass cuvettes and
theabsorbance of the sample and standards reads at 630 nm against the black reagent using
aspectrophotometer. The total available carbohydrate (TAC) as percent glucose was

calculatedusingtheequation” (James 1995);

TAC (as% glucose) =25 x absorbance of dilute

sampleAbsorbanceofdilutestandardsxweight(g)ofsam
ple
(vi)  DeterminationofCrudeFibre
This was calculated by the difference method. The percentage of all other parameters
wascalculatedandthesumsubtractedfrom100.Thedifferencebecamethepercentagecrude
fibre(AOAC2006).

STATISTICALANALYSIS

The obtained microbiological and proximate composition data are analyzed using
descriptivestatistics. The emphasis on this work is on descriptive analysis rather than

hypothesis testingandp-values.

2. RESULTand DISCUSSION



MICROBIALCOUNTOFTHESKIN,MOUTHANDTHEGUT.

ThetotalHeterotrophicbacteriacount,Coliformand Fungaloftheskin,gut

andthemouthareasfollows:



Percentage(%o)

Tablel:themeanvaluesofthetotalHeterotrophiccountofbacterialandFungalfromthe
skin,gutandthemouthareas follows:

COLONIES GUt(CFU/G) Skin(CFU/G) Mouth(CFU/G)
Totalbacteria count  6.6x10’ 5.8x10° 5.6x10°
Totalfungicount 5.5x10’ 5.2x10° 4.5x10°

IDENTIFICATIONOFORGANISMSFROMISOLATION

Variousbacteriaandfungiisolatedfrom thesamples;Vibrioparahaemolyticus.,Vibriocholera.

Shigella spp., Salmonella spp., Escherichia coli.,Staphylococcus spp., Bacillus

spp.,Klebsiella spp., Pseudomonas spp., and also fungal species are; yeast spp., Aspergillus
spp.,Penicillium spp.,Candida spp., Cryptococcus species. They were all classified based on

theirmorphological and biochemical characteristics of Cowan and Steel (1966) and
BuchananGibbons(1974).

OUTCOMEOFPROXIMATECOMPOSITION

ThenutritionalcompositionofediblefrogisgiveninFigurel. Theanalysisperformedonthisfrogisgi

venas:protein(45.06%), moisture(40.27%),ash(5.70%), carbohydrate(3.00%), fat
(2.55%)andfibre(3.42%).
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Figurel.Nutritionalcompositionofediblefrogduringproximateanalysis
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Table 2: list of tentative bacterial isolate obtained from the mouth, gut and

skinofthefrogafterusingdifferentselective/differentialmediaandbiochemicalanalysisareas

follows:
Mouth Gut Skin
Vibrioparahaemolyticus Escherichiacoli, Bacillusspp
Escherichiacoli, Vibriospp Escherichiacoli
Salmonellaspp., Klebsiellaspp Salmonellaspp
Bacillusspp., Salmonella spp Klebsiellaspp
Pseudomonasspp., Bacillusspp Vibriospp
Vibriocholerae Shigellaspp Pseudomonasspp
Staphylococcusspecies. Staphylococcusspp., Shigellaspp

Pseudomonasspp. Staphylococcusspp

Table 3: list of fungal species isolated from the frog mouth, gut and skin. From
themouthatotalofthree(3)generawereisolated,alsoatotaloftwo(2)fromthegutandthree

(3)fromtheskinrespectively.

Mouth Gut Skin
Penicilliumspp Candidaspp Aspergillusniger
Aspergillusniger Aspergillusspp. Aspergillusterreus

Cryptococcusspp. Candidaspp.
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Theresearchdoneonthismeat(ediblefrog)indicatesthetotalbacteriacount(totalheterotrophic
count) of 6.6x10°cfu/lg while a total was 5.5x10’cfu/gisolated from the
gut;5.8x10°cfu/gtotalbacteriacountandtotalfungalcountof5.2x10°cfu/gwasfromtheskinwhile5.6

x10°cfu/gand 4.5x10°%cfu/gtotalbacteriaandfungalcountrespectivelyfromthemouth.

Basedon the analysis, the gut had the highest microbial load, while the skin and mouth
wereless, the skin also harboured greater microbial diversity and this may be due to the
soilenvironment where these organisms live, and these results are similar to the previous
studydonebyDouglasandAmuzie(2017)whoisolatedmoremicrobialloadinthegutofHoplobatrac
husoccipitalis (Frog Anura) than other part of the frog. While the total fungalcount was less
compared to that of bacteria. This is because the totalfungal count is just
acomponentofthemedium, whilethetotalbacteriacount(totalheterotrophicbacteriacount)
isgottenfromallothermedia.
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.This poses additional danger of hastening the microbial decay process if not

wellpreserved

The mediaused were selective/differentialto get the actual organisms associated with
themeat(frog).Inthemediathatwereused,thehighestgrowthwasobservedinNutrientagar(NA)and
Thiosulfate-Citrate-Bile Salts-Sucrose (TCBS)agar.Othermediaused were potatodextrose agar
(PDA),mac-conkey ager (MCA), Salmonella-Shigella agar (SSA) and Eosinmethylene
blue.While the least were observed on Eosin methylene blue agar (EMBA).Nutrient agar
plate has the higher number of growth because it is a universal media ,that is ageneral
purpose medium that support the growth of a wide range of non-fastidious
organism(organisms that has a complex nutritional requirement. It could also be due to the
fact thevarious agar are composed of different sugars and similar findings were also observed
by(Rygaardet al., 2017; Tamaki et al., 2009), which also observed that solidifying agents
andcompositionofsugarsinagarmaysupportthegrowthofspecificphylotypesofmicroorganisms.
Also, tcbs having a large number of Vibrio spp., growing on the plate (tcbs)it is because
Vibrio are autochthonous to aquatic animals, which increases the risk of the
meattopublichealth,aswellastheincidenceasnotedinworkonPelophylaxridibundus,by(Austinand
Austin, 2007).ThepresenceofEscherichia.coli, Salmonellaspp., andKlebsiella,whichwas also
prevalent in work done by Kia et al., (2018) on Hoplobatrachusspp, may come as
aresultofanimalorhumandeposits,
whichindicatesfecalmaterialfoundinthemeatmakingitagreatriskandeconomicloss,tothepublicbe
causetheratesareincreasingdaybydayduetoeconomic crisis in the country especially when the
meat is not properly cooked or roasted.Although most of these organisms are normal flora of

the frog, it becomes opportunistic tohumanswhenitisnotproperlypreparedorprocessed.

Bacterial isolates identified were members of both the gram positive (+ve) and gram
negative(-ve) groups, which were also common flora/ inhabitants of the soil and water
environments.However,moregramnegativebacteriawereisolatedfromthefrogthangrampositiveb
acteria.This observation was also made by Douglas (2017) who isolated more Gram negative
thanGram positive bacteria from frogs (Anura). This raises great concern for public health as
theGram negative are proven to be more resistive to anti-bacterial interventions as supported
byBreijyehetal.,(2020).Variousbacteriaandfungiwereisolatedfromthesamples. Thebacteriasamp
lesare:Vibrioparahaemolyticus,Vibriocholera,Shigellaspp.,Salmonella,Escherichia

13



coli, Staphylococcus spp., Bacillus spp., Klebsiella spp., Pseudomonas spp., and also
fungalspecies are: yeast spp., Aspergillus spp., Penicillium spp., Candida spp., Cryptococcus
spp.Theywereallclassifiedbasedonthe
morphologicalandbiochemicalcharacteristicsofCowanandSteel(1966)andBuchananGibbons(1
974).Basedonsomeoftheorganismsisolatedfromthesamples,themeat(frog)indicatessomethreato
rdangertotheconsumers,especiallywhenit is not properly handled or prepared (cooked) before
eating. Certain organisms,
includingEscherichia.coli,Salmonellaspp.,Klebsiella,andPseudomonas,posepotentialriskstoco
nsumers,whilesomefungi,suchasCandidaspecies,Aspergillusspecies,andCryptococcusspecies,
canalsobedetrimental
tohealth,especiallyastheseorganismcouldresultininteractionsthataffectthegutofhumanandultima

telydiseases(Azzametal.,2020;Jenkinsonand Douglas, 2020).

Itisworthnotingthatsomeoftheseorganismsarenaturallypresentinthefrogsas part of their normal
flora. However, when the meat is adequately cooked or roasted, thepathogensare
effectivelydestroyedoreliminatedduetoheattreatment.

The proximate composition Analysis carried out indicates Protein (45.06%), Ash
(5.70%),Carbohydrate (3.00%), Moisture (40.27%), Lipid (2.55%) and Fibre (3.42%). The
analysisindicates higher protein in the meat. Frogs contain a high protein content compared to
someother animal meat. For example, a researchthat was carried out on
Rhynchophorusphoenicis(Africanpalmweevil)byOmotosoandAdedire(2007)whoworkedonthe
proximatecomposition ofthe weevil shows its protein content compared was 32.71(with

chitin) and26.85(withoutchitin) still were less compare to that of frog meat.

.Hence,thefrogisaverygoodsourceofprotein. Theref
ore,frogmeatcanberecommendedinfoodespeciallythoselackingproteinintheirdietorwhereothera

nimal meatarescaresorexpensive,sincefrogmeatischeapandaffordable.
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CONCLUSION
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The microbial quality and proximate composition of the edible frog
(Pelophylaxesculentus)were analysed to determine if the frog meat is safe for human
consumption and also to checkthe nutritional content of the meat. Based on the analysis
carried on the frog meat, the meatindicates some threat to the consumer’s health if the meat is
not properly cooked, roasted oreven handled of which we recommend minimal safe
consumption only in its dried form. Butalso the meat can be consumed as a good source of
protein because it’s cheap and easy to gettoo. But it must be properly cooked before eating to
avoid dangers to human health; becauseheat can destroy those pathogens. Also the nutritional
value or component of the meat made itgood source of food (meat) especially protein
component which can be recommended in foodforthosethat lacksprotein intheirfoodorwere

animalmeatarein limited proportion.

RECOMMENDATION

Higher temperature should be used in cooking and roasting of the meat before

consumptionsince heatcandestroythe pathogensinthemeat.

This meat should be properly handled especially during washing and processing of the

meat. Themeatshouldbewashedthoroughlywithacleanwaterbeforecookingorroasting.
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