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ABSTRACT

Zobodrink,whichisindigenouslygottenfrom Hibiscusplants(Roselle),hasbeenshowntobe

goodsourceofnaturalcarbohydrate,proteinandvitaminC.Manymedicinalapplicationsofthe

Roselleplanthavebeendevelopedaroundtheworld;Rosellealsohascertaintherapeutic

properties.ThedietZobodrinkwaspreparedusingsaccharinandthenpreservedwithkolanut

extract.TheextractwasremarkablyeffectiveinpreservingthedietZobodrinkfrom bacterial

spoilagewithameanvalueof7x102cfu/mlwhilethedietZobosampleswithoutthekolanut

extractrecordedameanvalueof45x102cfu/ml,aftera24hrincubationperiodonNutrientagar.

ThepHvaluewas4,moisturecontentwas90%,thebrixandalcoholcontentsbothrecordeda

Zerovalueandthetemperatureoftheproductwas37.0ºCrespectively.Thecalorificvalueof

thedietZobodrinkwas2.40Kcalfora0.6gofsaccharinusedinthepreparationof1Lofthe

drinkwhilethecalorificvalueofthesucrose-ladenZobodrinkwas193.5Kcalfora50g(about

5cubes)oftablesugarused inthepreparationofthesucrose-laden Zobo drink.Bythis

investigation,itcanthusbededucedthatsaccharinisindeedhighlyeffectivefordieting,aswell

asusefulasasweetenermainlybecauseofitsnon-calorificproperty.Furtherstudiesonthe

healthimplication,ifany,ofartificialsweetenerscouldbecarriedouttoascertaintheirhealth

safetymainlybecauseofthecontroversiessurroundingtheiruseasfoodadditives.

Keywords:Hibiscussabdariffa,saccharin,artificialsweeteners,foodadditive,calorificvalue.
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INTRODUCTION

Hibiscussabdariffa,adicotyledonousplant,hasover300specieswhicharedistributedin

tropicalandsubtropicalregionsaroundtheworld(El-sherifandSarwat,2007).Mostofthem are

ornamentalplantspeciesbutmanyarebelievedtohavecertainmedicinalproperties;among

them isHibiscussabdariffa(Yadongetal.,2005).Inmanytropicalareas,thered,somewhat

acidiccalyxesofHibiscussabdariffavarieties,areusedlocallyforbeverages,jellies,saucesand

preservers;theleavesandstalksareconsumedassaladorcookedvegetables.Thefreshcalyx

(theouterwhorloftheflower)iseatenrawinsalads,iscookedandusedasaflavoringincakes

etcandisalsousedinmakingjellies,soup,sauces,pickles,puddingsetc.(Scoh,2003).

Hibiscussabdariffa,commonlyknownasRoselle,isanaromaticastringentcoolingherbthatis

muchusedintropics.Itissaidtohavethediureticeffecttohelplowerfeveranditisalsoanti-

scorbutic.Theleavesand flowerareused internallyastonicteafordigestiveand renal

functions(Chenetal.,2003).

Although,aperennialRoselleisusuallygrownasanannualplantandpropagatedfrom theseed,

itgrowsbestinloamysoilmainlyintropicalclimateandrequiresrainfallaveragingabout10

inches(25cm)eachmonththroughoutthegrowingsession.Theirstalksandleavesaredark

greentoreddishincolourwhiletheirflowersarecreamywhiteorpaleyellow(Scoh,2003).

Zobodrink,anindigenouslynon-alcoholiclocalbeverage,isproducedfrom thedriedpetalsof

Hibiscussabdariffa.Zobodrinkhasbeenshowntobeagoodsourceofnaturalcarbohydrates,

proteinsandvitaminC(Oginehoretal.,2007).Thesecalycescanalsobeusedtoproduce

herbalconcoctionsandotherfoodsproducts(Akanyaetal.,1997).Thejuicedrinkwhichis

usuallyobtainedbytheextractionofthecalyxofHibiscuscontainsaboutonepercentsolid.

Theword‘diet’hasnumerousmeanings,whichincludeboth“weight-lossdiets”and“healthy

diets”(withnointentofweightloss).Successindietinginterventionhastraditionallybeen
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definedasweightloss.Itisimplicitinthisdefinitionthatlosingweightwillleadtoimproved

health,andyethealthoutcomesarenotroutinelyincludedinstudiesofdiets(Essienetal.,

2011).

Sugarsubstitutesrefertosweetsubstancesthathavelittleornocaloriesorothernutrients.

Theyinclude:Saccharin,aspartame,sucralose,neotame,steviaetc.,allofwhicharehundreds

oftimessweeterthantablesugar(sucrose)(Mclean,1993).

Saccharinwasdiscoveredinthelate1800satJohnHopkinsUniversitybyascientistworkingon

acoal-tarderivative.Saccharinhasbeenusedtosweetenfoodandbeverageswithoutcalories

orcarbohydratesforoveracentury.Itisparticularlyimportanttothosewhosedietsrequirea

restrictionofcaloricorcarbohydrateintake,suchaspersonswithdiabetes.

Additionally,researchindicatesthatsaccharinmayhelptoreduceriskofdentalcaries.Itis

usedinsuchproductsassoftdrinks,tablestopsweeteners,bakedgoods,chewinggum e.t.c.

Itcontinuestobeimportantforawiderangeoflow-calorieandsugar-freefoodandbeverage

applications.Itisusedinsuchproductsassoftdrinks,tabletopsweeteners,bakedgoods,jams,

chewinggum,cannedfruitandcandy(Lainbourne,1993).

Additionally,saccharin is used in health and beauty products including tooth pastes,

hygiene/cosmeticproducts,vitaminsandpharmaceuticals.

Saccharinisusefulforpeopletryingtocontroltheirweight.Itmaybeusefulforpeoplewith

diabetes.Itisbothcalorieandcarbohydratefree.Ithasalonghistory(morethan100years)of

safeuse.Itcontributesnocaloriestothedietbecauseitisnotmetabolizedbythehumanbody.

Consumerresearchshowsthatlow-caloriefoodsandbeverageshavebecomepartofthe

lifestyleofmillionsofmenandwomenwhowanttostayinbetteroverallhealth,controltheir

weight,orsimplyenjoythemanylow-calorieproductsavailable.Withthegrowingpopularityof

lightfoodsandbeverages,saccharinwillcontinuetoplayasignificantroleconfirmingthe

world’soldestlow-caloriesweetener,whichstillhasplentyof“new”init,evenafterallthese

years(Wasserman,2015).
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MATERIALSANDMETHODS

SampleCollection

DriedHibiscussabdariffapetalswerepurchasedatalocalmarket(Sayederomarket)inIlaro,

YewaSouthlocalgovernment,Ogunstate,Nigeria.Theywerekeptdry;moisturefree,untilthe

commencementofworkonthem.

Sterilization

70%alcoholswabwasusedtodisinfecttheworksurfacetominimizecontamination.Unwanted

andindiscriminatemovementswerekeptminimallytoreduceairflow,therebyminimizing

contaminationbycontaminatedaircurrents.Beakers,testtubesandsomeotherglassware

weresterilizedusinghotair-ovenatatemperatureof1600Cforonehour.

PreparationoftheKolanutsExtract

Thekolanutswerewashedandthenweighed.80grammesofthekolanutswaswetmilledby

addingl00mlofdistilledwater.Thereafter,itwasfinesievedtoremoveunwantedmaterials.

Centrifugationwascarriedoutat10,000rpm for20minutestoextractthekolanutextractfrom

thekolanuts.About100mloftheextractwasstoredinacleanplasticbottle(Nwachukwuetal.,

2007).

ProductionoftheZoboDrink

Thesampleswerepreparedbysortingwhichinvolvestheremovalofunwantedparticlessuch

asdirts,stonese.t.c.ThecalycesoftheH.sabadriffawereextractedfortheiranthocyanin

componentusinghotwaterextraction.Onelitreofhotwaterwasaddedto200gofthecalyces

ofH.sabdariffaandthenboiledfor15minutes;commercialpineappleflavorwasthenaddedas

flavoring.Thiswasthenlefttocoolforsometimetoallow forsievingofcalyces.Thereafter,

0.6gofsaccharinwasaddedinplaceoftablesugar(sucrose)andalsothekolanutsextract
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wasintroducedintheproductionoftheZobodrink.Themixturewasstirredhomogeneouslyto

dissolvethesaccharintablets,thenkeptandpackagedincleanbottles.Sucrose-ladenZobo

wasalsoproducedtocomparativelytestitscalorificvaluewiththatofthedietZobo.

DeterminationofPhysico-chemicalParameters

TheZoboextractwassubjectedtoanalysestodeterminethefollowingparameters:

 pH,measuredwithapHmeter

 Brix,measuredwitharefractometer

 Alcoholcontent,measuredwithanalcoholmeter

 Temperature,measuredwithathermometer

 Moisturecontent,determinedanalytically

Meanvalueswererecordedforthesamples.

CalorificValueDetermination

ThecalorificvalueofthedietZobobeveragewasdetermined,usingabombcalorimeterand

then compared with thatoftheZobo prepared with tablesugar,according to amethod

describedbyBenedictandFox(2005).

RESULTSANDDISCUSSION

Nutrientagar,ageneralpurposebacteriologicalmedium,waspreparedtotesttheefficacyof

theextractasabacteriostaticorbactericidalagent.Agarplateswerepreparedinduplicates,

withthefirsttwocontainingtheZobodrinkwithoutthekolanutextractandthelasttwo

containingtheZobodrinkwiththekolanutextract.Theywerethensubjectedtoa24hr

incubationperiod.Acontrolexperimentwasalsosetup.Table1belowshowstheresultofthe

testconducted.

Table1:BacterialloadoftheZobosamples

Sample TVC(cfu/ml) Remark

Zobowithpreservative 7x102 Sparsecontaminants
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Zobowithoutpreservative 45x102 Heavycontaminants

Key:TVC=Totalviablecount

Thekolanutpreservative,asafoodadditive,wasremarkablyeffectiveinpreservingthediet

Zobodrinkfrom microbialspoilagewiththemeanvaluebeing7x102Cfu/mlwhilethediet

Zobosampleswithoutthekolanutextractrecordedameanvalueof45x102Cfu/mlaftera

24hrincubationperiodonNutrientagar,asshownintable1.

Table2:PhysicalparametersanalysisofthedietZobobeverage

Parameter Value(Mean)

ph 4.00

Moisture(%) 90.0

Brix(0) 0.00

Alcoholcontent(%) 0.00

Temperature(ºC) 37.0

Table2showsthemeanvalueforthephysicalparametersanalysiscarriedoutontwoZobo

samples.ThepHvaluewas4whichshowsthatthebeverageisslightlyacidic.Themoisture

contentwas90%,whichmighthavebeenbecauseofthewaterynatureofthebeverage.Thebrix

and alcoholcontents both recorded a Zero value,this is notfar-fetched as no product

(fermentablesugar)wasfermented.Thiscouldpointtothelowcalorificcontentofsaccharinas

comparedwithtablesugar(sucrose).Thetemperatureoftheproductwas37.0ºC,thebeverage

wasmaintainedatroom temperature.

Table3:CalorificvaluesofthedietZoboandthesucrose-ladenZobobeverages
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NutritionalContent DietZobodrink Sucrose-ladenZobodrink

Carbohydrates(g) 0.60 50.0

Fat(g) 0.00 0.00

Protein(g) 0.00 0.00

Energy/Calorie(Kcal) 2.40 193.5

Table3showsthecalorificvalueofthedietZobodrinktobe2.40Kcalfora0.6gofsaccharin

usedinthepreparationof1Lofthedrinkwhilethecalorificvalueofthesucrose-ladenZobo

drinkwas193.5Kcalfora50g(about5cubes)oftablesugarusedinthepreparationofthe

sucrose-ladenZobodrink.Thehugedifferenceintheirvaluesisapointertothefactthat

saccharinisindeednon-calorifici.e.hasnofoodenergyandnonutritionalvalue.Thismakesita

sweetenerofchoicefordiabetics,asevenhoneycontains3.04Kcal/gwhichisclosetothatof

sucrosewhichis3.87Kcal/gor16Kcalperteaspoon(Swinburn,2008).

Todecreasecalorificintake,manyhealth-consciouspeoplechoosetousesucrosesubstitutes.

Eachsubstitutehasitsownadvantagesanddisadvantages.Highamountsofdietarysugarcan

increase the risk oftooth decay,nutritionaldeficiencies,diabetes,obesityand coronary

diseases(Wasserman,2015).Dietshighinsugarscouldmakeoneoverweight.

Dietshighinsugars,saturatedandtransfats,lowfibrefoodsandhigh-sugardrinkscontribute

tonon-communicablediseases(NCDs)andotherhealthproblems.Highintakeoffastfoodand

processedfoodsincreasesthesehealthrisks.

Saccharincontinuestobeimportantforawiderangeoflow-calorieandsugar-freefoodand

beverageapplications.Itisusedinsuchproductsassoftdrinks,tabletopsweeteners,baked

goods,jams,chewing gum,canned fruit,candy,desserttoppings and salad dressings.
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Additionally,saccharinisusedinhealthandbeautyproductsincludingtoothpastes,mouthwash,

hygiene/cosmeticproducts,vitaminsandpharmaceuticals(Bankoleetal.,2013).Saccharinis

usefulforpeopletryingtocontroltheirweight.

Saccharinmaybeusefulforpeoplewithdiabetes.Saccharinproducesnoglycemicresponse

andmayhelpcontrolcaloricintake.Saccharinisbothcalorieandcarbohydratefree.Saccharin

hasbeendeemedappropriateformedicalandnutritiontherapy(MNT)forpeoplewithdiabetes,

anddieteticprofessionalsmayincorporatesaccharinintotheindividualizedmealplansoftheir

patientswhohavediabetes(Marina,2015).

SucrosebindsfairlywelltoT1r3(areceptorproteinwhichappearstobetheprimaryreceptor

forsweetsubstances)whichhasawell-definedpocketwheresmallermoleculesmayenterand

perhapsbindandhenceleadstoasweetsensationinthebrain.Enzymesreadilymetabolize

sucrosereleasingenergybutnotsaccharin,whichontheotherhand,alsobindstoT1r3but

muchstronglythansucroseowingtothedifferingstructuresofthetwomolecules.Therefore,

humanssensesaccharinasbeingapproximately300timesassweetasthesameamountof

sucrose.Moreover,saccharinpassesthroughthebodywithoutbeingmetabolizedandthushas

nocalorificcontent(Purves,2017).

CONCLUSION

ItisaknownandacceptablefactthatZobodrinkisanindigenousbeverageenjoyedbyalland

sundrybuthealth-consciousconsumerstendtobewaryofitsconsumption,particularlyif

preparedbytheadditionoftablesugar(calorific).

Bythisinvestigation,itcanthusbededucedthatsaccharinisindeedhighlyeffectivefordieting,

aswellasusefulasasweetenermainlybecauseofitsnon-calorificproperty.

RECOMMENDATIONS

Consideringthefactthatobesityishighlyontheincrease,evenamongtheadolescents,itis

recommendedthatdietZobocouldbetakenasaleisuredrinkeithercommerciallyorhome-
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prepared,aswellasforitsmedicinalpurpose,withoutthefearofunnecessaryweightgainand

complicationsassociatedwithobesitybutinmoderationtoo.

Furtherstudiesonthehealthimplication,ifany,ofartificialsweetenerscouldbecarriedoutto

ascertain theirhealth safetybecauseofthecontroversiessurrounding theiruseasfood

additives.

AneasiermethodknownastheAtwatersystem couldbeusedintheplaceofthebomb

calorimetermethodforthedeterminationofcalorificvaluesasthelatterismoreexpensive,

cumbersomeandwouldsometimesleadto over-estimationincalorificvaluesdueto the

presenceofindigestiblecomponentslikefiberswhenpresent.
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