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ABOUT THISBOOK 
 
 

This bookis aboutthetropicalfruitAverrhoacarambola, alsoknownas Star 

FruitorFive Finger,dependingonthegeographicallocationorcultural 

setting.Theuses,benefits,andnegativehealtheffects arealsooutlinedfor 

youreducation.Thenegativehealtheffects thatareassociatedwiththeoxalic acids 

andthecaramboxinsubstances presentinthefruithave renaland 

neurologicaleffects onindividuals whohaveimpairedkidneyfunctions or 

renaldisorders thatcanbefatal. 

 
Thenegativeeffects ofthecarambola,starfruit, orfive-fingeroutlinedinthis 

bookaresupportedbytheevidence-baseddataincopious qualitativeand 

othermethods ofresearchprojects overtime.Please mention the figure below 

(Figure 1)in the article. 

 

 
 
Figure 1.  ………………
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HISTORICAL BACKGROUNDOF CARAMBOLA/STARFRUIT/FIVE- 

FINGER 

CarambolaispartoftheOxalidaceaefamilyoftheherbaceous,withtubers and 

bulbs.Theseareoftenwithshrubs andwoodygeneraofwhichtherearetwowoody species 

duetothefruittheyproduce,namely,AverrhoacarambolaL.andAverrhoa bilimbiL. 

AverrhoabilimbiL. is nativetosoutheastAsiaandpopularinits 

chutneys,curries,andpickles duetotheacidityofthefruit(Nakasone&Paul, 
 

1998).LiketheCarambolaorfive-finger,this species,commonlycalled“One- 

FingerSurry”is knownforits tartness andis usedin similardishes,mostlybythe 

EastIndianethnicgroupinGuyana,SouthAmerica.Nonetheless,likemany 

countriesinthenorthandwest,thecarambolaalsocalledfive-fingerfruitis usedin 

avarietyofdishes,freshorpreserved. 

Duringthe12thcenturyinCordoba Spain,thefruittrees werediscoveredbyand 
 

namedafterthegenus,Spanishphilosopher, andphysician,Ibn-Ruschdut, 

commonlyknownas Averroes, thenamegiventothefruittrees. Intheearly16 

Century,thePortuguesediscoveredthefruitduringthecolonizationofIndia. 
 

Duringthis time,thenameCarambolawas discovered,withits origininSriLanka 
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ortheMoluccas,theislands ofIndonesia.This discoveryallows thefruittotravel 

throughAsiaandlatertosouthernChina,India,andthe Philippines. 

InAsiaalone, thefruithas over20differentnames,butthemostcommonis some 

variationof “belimbing.”Whenthe SpanishandPortugueseexplorers arrivedin 

Asia,theyadoptedthe Indianword“karambal”andrenamedthefruit“carambola”, 

whichis stillusedtoday.Thefruitcontinues totravelfromonegeographiclocation 

toanother,andwitheachmove,itreceivesnames suchas “starfruit”duetoits star 

shapeafteritis cut,andfive-fingers,seeninthefivepointsorcorrugation. 

Thetwolaternames wereaccreditedtothePortuguesewhotookthecarambola 

withthemas theyexploredSouthAmericaandAfricaandlatercultivateditin 

nearbyregions. 

In1753,CarlLinnaeus adoptedthegenusname,knowntothePortuguese,andin his 

Species Plantarumwas namedthefirstpersontoprovideevidence-baseddata 

aboutthefruitincludingthestar-shapedofthefruit.Later, inthemid-1800s, 

CarambolawasintroducedtoFloridafromSouthAmericaandthenearby 

Caribbeanislands. 
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Around1887thecarambolafruitwasformallyintroducedandrediscoveredforits 

medicinalproperties anddecorativeatheistic.Starfruit,thenameknowninthe 

Caribbeanwas alsoformallyintroducedtotheCaribbeanIslands,CentralAmerica, 

SouthAmerica,andlaterHawaiiaround1935.Today,thefruitis widelygrown 

aroundtheworldwiththementionednamesamongothersusedinterchangeablyto 

suitthegeographiclocation. 

Someexamplesincludecarambola,starfruit,andfive-fingerinsomeEnglish- 

speakingcountries.Inotherpartsof theworld,itiscalled“belimblingin(Malay, 

Indonesian),babingbing(Philippines),caramba,yang-

tao(Chinese),carambolier(French),mafueng(Thailand),Fuang(Laos)andkhe 

(Vietnam),Pg.132.” 

Inthis book,carambola/five-fingeris exploredtoeducatethe readersonthe 

versatilities,includingthenegativeeffects ofthefruitifitis consumedbypeople 

whoarepredisposedtoRenalDisease. 
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IMPORTANT FACTSABOUTAVERRHOACARAMBOLA/FIVE FINGER 

InGuyana, thetropicalfruit (Averrhoacarambola),iscalledFive-fingerduetoits 

corrugatedorpointededges.Itwas firstintroducedtothenatives ofGuyanainthe 

late18thcentury. 

Itis describedas anevergreentree, grownalongthecoastalbeltinGuyana,South 
 

America.Itis characterizedas sweet,eatenfresh,andusedinbothsavoryand 

sweetcuisineforits nutritionalvalues,especiallyvitaminC. 

Inaddition,carambola/five-fingeris saidtohavesimilarphysiognomiesto 

watermelonandpapayafruits,duetotheirnutritionalvalues andwatercontent(Tan 

YuWei,2022). 

CLASSIFICATIONOF CARAMBOLA/FIVE-FINGER 
 

Therearetwomaingroupsofcarambolafruit,for example,AverrhoacarambolaL. 

andAverrhoabilimbiL. 

Carambola/Five-Fingersis describedas asweetfruitthatis eatenfresh,conversely, 

Bilimbi/One-FingerSurry is acidicandis notas popularasfive-finger,butis used 

inthecountry’s cuisines.SeeFigures 1and2forphotos ofthefruits. 
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Carambolacanbefurther classifiedintospecies dependingonthecountryoforigin 
 

andis givenanativename.See the listintheTable 1 below. 
  
 
 
 

 
 
 
 
 

Figure1.Photoof AverrhoabilimbiL 
 
 

 
 

Figure2.PhotoofAverrhoacarambolaL. 
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USESOF CARAMBOLA/FIVE-FINGER 
 

Carambola/Five-fingeris usedinvarious waysincookeryandmedicinalpurposes 

includingforpreservedfruits usedinthefamousGuyanaBlackCake,FruitRum 

Cake,Five FingerDrink,Chutneys, andPickles (MinistryofAgriculture,1982). 

IntheUnitedStatesofAmerica,thefruitis usedmostlyfor culinarycuisinessuch as 

wine-making,beverages,cakes,andpastries. 

InAsiancountries,carambolais usedmainlyforits medicinalvalueandinsome 

amountcuisine. 

MEDICINAL PROPERTIESANDHEALTH BENEFITSOFAVERRHOA 

CARAMBOLA/FIVE FINGER/STARFRUIT 

Carambola/Five-finger hasmanybeneficialnutritionalandmedicinalproperties. 

Thebenefits andproperties arebasedonscientificevidenceandincludethe following: 

Antioxidantproperties,thisis duetothepresenceofL�ascorbicacid,epicatechin, 

andgallicacid, whichhaverichantioxidantproperties.Theantioxidants inthefruit 

provideanti-inflammatoryproperties andaidinthe reductionofthesymptoms of 
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psoriasis,jointpains,sorethroat, respiratoryinfection,anddermatitis (Arnarson, 
 

2023). 
 

Hypoglycemicpropertiesduetoits highfiberlevels of2�dodecyl�6� 
 

methoxycyclohexa�2,5�diene�1,4�dione, whichhelps 
tomaintaininsulinlevels.This 

 
fruitalsoaidsinthe reductionofbloodsugarlevelsindiabeticpatients(Gaoetal., 

 
2015;Lakmal etal.,2021). 

 
Hypotensivepropertiesduetothepresenceofapigenin,hypocholesterolemic, and 

micronizedfiberproperties,thisfruithasbeenproventobeeffectiveinanti� 

inflammatory,anti�infective,antitumor,andimmune�boostingeffects(Lakmalet 

al.,2021) 

Cardiovascularpropertiesduetoessentialmineralsandelectrolytes, provide 

cardiovascularbenefits,astheyhelptoregulatetheheartbeatandbloodpressure 

becauseofthehighamountsofsodiumandpotassiumcompositionthatprovide 

electrolytesforthebody(Lakmal etal.,2021). 

CirculationPropertiesduetothepresenceofelectrolyteshaveahighlevelofcalcium 

thatrelievestensioninbloodvesselsandarteries,whichhelpsreducetheriskofaheart 

attackorstroke(Muthuetal.,2016). 
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Immunity Properties:Itprovidesboostingpropertiestothebody’simmunesystemby 

enhancingthewhitebloodcelllevels duetothehighpercentageofessentialvitamins 

presentinthestarfruit/fivefinger.(Kumaretal., 2023;Lakmal etal.,2021). 

HighFiberProperties:thefiberandantioxidantpropertiesincarambola/fivefingers 

reducethetoxicitylevelinthebodyandthus, lowertheriskofgettingcancer. Therich 

sourceofsomeessentialvitamins suchas VitaminC,E,andAproperties 

provideantioxidants thathaveproventoaidincancertreatment(Lakmaletal.,2021). The 

fiber contentalsoaidsinthedigestivetractandrelievessymptomsofconstipation, 

bloating,andcramping. 
 

PharmacologicalandPhytochemicalproperties:Pharmacological studies reveal 
 

thatcrudeextracts havemanyphytochemicalcompoundsincludingflavonoids, 
 

terpenes,andotherphenolics.Amongthemis 2-dodecyl-6-methoxycyclohexa-2,5- 
 

diene-1,4-dione(122,DMDD)withthehighestchemicalcompoundandmultiple 
 

biologicalactivities.Thesehavehealthandorganicbenefitsformedicinaluses 
 

(Badal&Smith,2017). 

Thesediscoveries aresupportedbyapreliminarystudywhichsuggests thatthe 

consumptionofstarfruitjuicetwicedailyfor1monthimproves theparticipant’s 
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antioxidant,andvitaminstatus,as wellasimproves theirlipoproteinslevels which 

areattributedtothepresenceofVitaminC andA(Leelarungrayubetal.,2016). Uses 

ofCarambolainAsiancountriesforits medicinalpropertiesforhemorrhages, 

reductionoffevers,loweringbloodpressure, therapyforcoughs andsorethroat, 

relievinghangovers,andsoothingheadaches. 

NUTRITIONAL VALUE OF CARAMBOLA/STARFRUIT/FIVE FINGER 
 

TheNutritionalFacts ontheCarambola/StarFruit/Five-FingerFruitfor 

approximately1cup(132g)ofcubedstarfruit, as seen in Table 

1.Theseareasfollows: 
 
 
 

                        Table 1. Nutritional Value Of Carambola/StarFruit/Five Finger 
 

NameofNutrients Amountofnutrient UnitofMeasurement 

Water 121 g 

Energy 40.9/169 Kcal/KJrespectively 

Protein 1.37 g 

Total(Lipid(fat) 0.436 g 

Carbohydrates 8.88 g 

TotalDietaryFiber 3.7 g 

Sugar 5.3 g 

Calcium,Ca 3.96 mg 

Iron 0.106 mg 

Magnesium 13.2 mg 

Selenium 0.792 mg 

Phosphorus 15.8 mg 
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Potassium 176 mg 

Sodium 2.64 mg 

Zinc 0.158 mg 

VitaminC 45.4 mg 

Thiamin 0.018 mg 

Riboflavin 0.021 mg 

PantothenicAcid 0.516 mg 

Niacin 0.484 mg 

VitaminB-6 0.022 mg 

Folate 15.8 ug 

VitaminA 80.5 IU 

Carotene,Alpha 31.7 ug 

Lutein+Zeaxanthin 87.1 ug 

VitaminE 0,198 mg 

   

 
(TheUnitedStatesDepartmentofAgricultureUSDA,(2018)database) 

 
 Please describe this figure below in the article. …..Figure … 
 

 
Figure (number)…. State what is this 
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RECOMMENDATIONFORTHEUSEOF CARAMBOLA/FIVE-FINGER 

Carambolahashighamounts ofoxalates andcaramboxin, whichusuallybindwith 

calciumandincreasetheriskofkidneystones whenexcretedandleadtoboth 

neurotoxicandnephrotoxiceffects respectively. 

Therefore,itis recommendedthatalowoxalatedietof50mgmaybeimplemented 

forthosewhocantoleratethefruit.Ifpersons arepredisposedtorenaldiseases, 

caremustbetakentoavoidtheuseofoxalates, oroxalicacidfoods, andoruse 

undertheguidanceofyourHealthcare Provider. 

 
 
 

Hereis alistofsomefoods andthepercentages of(oxalicacid)present.The 
 

Followinginclude: 
 
 

�         Spinach:755mgper½cup 
 

�         Firmtofu:235mgper3-ounceserving. 
 

�         Soymilk:336mgper1cup. 
 

�         Potatoes:97mgperserving 
 

�         Beets:152mgper1cup 
 

�         Raspberries:48mgper1cup 
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�         Navy/haricotbeans:76mgper½cup 
 

�         Almonds:122mgper1ounce 
 

�         Dates:24mgper1date 
 

Otheroxalate-richfoods include: 
 

�         Branflakes 
 

�         Rhubarb 
 

�         Frenchfries 
 

�         Nuts andnutbutter 
 

�         Soyseeds (Shaikh&Uttekar, 2024;Khatri,2022). 
 

Note:attentiveness shouldbetakenwhenconsuminganyofthefoodslistedabove. 
 
 
 
 

TOXICITYOF CARAMBOLA/FIVE-FINGER  

CarambolacontainsCaramboxin(CBX)andoxalate, whichcanhaveserious 

medicalchallenges thatleadtodeath.Caramboxinis anon-proteinogenicamino 

acidthathas asimilar chemicalmakeuptophenylalanineandis responsibleforthe 
 

glutamatereceptorsinneurons.  This chemicalis anagonistofbothNMDAand 
 

AMPA(Stumpfetal.,2019). 
 
 
 
 

12



UNDER PEER REVIEW  
 
 
 
 

Glutamatergicionotropic receptors havepotentexcitatory,convulsing,and 

neurodegenerativeproperties.Conversely,Oxalicacidis acolorless,crystalline 

powderthatis astrongorganicacid.Oxalicacidwasfirstdiscoveredintheextract 

fromthewoodsorrelplant.Italsooccurs naturallyinleafyvegetables suchas 

rhubarb,spinach,beetleaves,Swiss chard,cabbage,andsweetpotatoes,andfruits suchas 

peanuts,cranberries,strawberries,cocoa/chocolate,andbellpeppers. 

Oxalate/Oxalicacidis alsoknownas anorganiccompoundproducednaturallyby 

thebodyduringmetabolismorcanbeobtainedfromcertainfoods as indicated. 

Thesearesometimesboundtocertainminerals toformcompoundssuchasironor 

calciumoxalate(Shaikh&Uttekar,2024). 

 
 
 

SIGNS,SYMPTOMS,ANDEFFECTSOF CARAMBOLA/FIVE-FINGER 

Theconsumptionofthefruitcausedindividuals toexperiencesigns and symptoms 

suchaspersistenthiccups,nausea,vomiting,agitation,insomnia,mentalconfusion, 

seizure,intoxication, andconvulsions (thismayoccurwithinonetofivehoursof 

eatingthefruit,whileintoxicationmayoccurhalfanhr.aftereatingordrinkingthe 

juices.Finally,deathmayresultinserious cases,(Weil,2009). 
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EVIDENCE-BASEDDATATOSUPPORT THE HEALTHRISKSAND 

SIDE-EFFECTSOF CARAMBOLA/FIVE-FINGER 

 
Thereis aplethoraofevidencetosupportthenotionthatcarambolaorfive-finger has 

negativeanddetrimentaleffects uponconsumptionbypersons withrenal disorders 

andorkidneydiseases.Thus,thosewithkidneydiseases,orrenal disorders 

areadmonishedtoavoidtheuseofthisfruit. TheNationalKidney 

Foundation(2023)indicatedthatstarfruithas toxins thatareharmfultothebody. 

LevineandCaroline(2018)claimedthatatoxicsubstance (neurotoxin)foundin 

carambolacanaffectthebrainandcauseneurologicaldisorders inpersons with 

kidneydisease,whoareunabletoprocess andpass outthetoxins. 

Itis alsoexplainedthatpeoplewithhealthy,normalkidneysarebetter abletoprocess 

andexcretethesetoxinsfromtheirbodies.Theyconcludethattheconsumptionof 

carambolawhileexperiencingkidneydiseasemayleadtopoisoninganddisplayof signs and 

symptoms suchashiccups,mentalconfusion,seizures, anddeathinsevere cases.Muthu, 

Lee, Phua,andBhore(2016)supportthis notionandstatethatpersons 

withrenalchallenges whoconsumethefruitmayexperienceadrycough,hiccups, 
 

mentalconfusion,becomecomatose, andsometimes die.Theyalsorecommendthat
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persons withrenaldiseases avoidtheconsumptionofcarambolatopreventthefatal 

consequencesofeatingthisfruit.Despitethesediscoveries andrecommendations,some scientists 

andresearchers agreethatthereis aneedformoreinvestigationandresearchto 

makeasoundconclusivestatementonthefruit. Abeysekeraetal.(2015)concurand 

hypothesizeintheirrecommendationthatthereisinsufficientevidenceoftheeffects ofstar 

fruitonindividuals withrenalimpairment.Additionally,theyproposedsupplementary 

investigationmustbeimplementedas describedintheirfindingsintheoxalate 

nephrotoxicitystudy.Muthu, Lee,Phua, andBhore(2016)intheirstudyalsoarguedina 

statementthatresembles theoneaboveandsuggestedthatthiscontroversialfruithasmore benefits 

thannegativeeffects.TheysubmittedthattheAyurvedicand TraditionalChinese Medicines 

(TCM)inIndia,China, andBrazilusedcarambolatorelieve manyailmentsfora 

greatdealoftheworldpopulationwhoarediagnosedorpredisposedtorenaldiseases 

(Muthu,etal.,2016). 

Stumpf, Schuinski,Baroni,andRamthun(2019)alsosuggestthatthefruitcontains ahigh 

amountofoxalateandcaramboxin(CBX)whichisneurotoxicandhazardous foruremic 

patients orpersons withkidneyorrenaldisease.Thisis especiallyprecarious since 

itis damaging tothenervous system.Theyalsoadmonishindividuals sufferingfrom 
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kidneyfailure,kidneystones,orthoseundergoingdialysis toavoidtheconsumptionof 

carambola.Miller(2022)supportsthebodyofinformationthatCarambola/five-finger 

contains highamountsofoxalicacidwhentakeninconcentratedforms,andhas 

proventohaveserioushealthrisks.Thus,careshouldbetakentopreventthechallenges 

itbrings.Hariadi(2020)providedcurrentevidence-baseddataandbuttressedthenotion 

thatcarambolahas beenproventohavenegativeeffects onhealthiftakenwhile 

experiencingthepresenceofchronickidneydisease,gastroenteropathies,chronic pancreatitis, 

anddehydration.Findings alsorevealedthattheconsumptionofthefruit 

onanemptystomach,duetothehighconcentrations ofoxalateinthefruitandorits 

juicemakes peoplepredisposedtotoxicity(Hariadi,2020) 

Abeysekeraetal.(2015)Alsopositedthatstarfruitcommonlyconsumedas partofthe diethas 

proventobedangerous andcausednephrotoxicityinpatients whoconsumed thefruitas 

atreatmentfordiabetes. 

OliveiraandAguiar(2015)concurthatprevious findings suggestthatthepresenceof 

neurotoxicityinpatientstested, was duetothepresenceofoxalateinstarfruit.They 

furtherexplainedthattheneurotoxiceffectis duetocaramboxin,whichappears toinhibit 

theGABAergicsystem, whichis themajorinhibitorysysteminthecentralnervous system 
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(CNS). Thisis alsoproventobe responsibleforsuddencries,confusion,seizures,anddeath. 
 

Therefore,itis recommendedthatPhysicians shouldbealertwhenscreeningtheirpatients, 
 

andaskaboutcarambolaingestionhistory,especiallywhenpresentedwithunexplainedacute 
 

kidneyinjurywithorwithoutneurologicalfeatures.Thisisimperativesincetaking 

carambolainalargeamount, onanemptystomach,andorinadehydratedstate, increases the 

riskforneurotoxicityinthepatient.Stumpf,Schuinski,Baroni,andRamthun(2019) 

postulatedintheirstudythata51-year-oldmaledevelopedacutekidney failureandwas 

subjectedtofourdialysis sessions afterheingestedover50-starfruits beforetheacute 

neurologicdeficits.Inhis history,hepresentedwithparesis andalteredmentalstatus. He was 

testednegativeforallotherneurologicaldiseases.Helaterrecoveredrenalfunction 

(Stumpfetal.,2019) 
 

Aranguren,Vergara,andRosselli(2017)inasystematicreviewexamined123patientsfrom 
 

eightcountrieswhowerepresentedwithchronickidneydisease(CKD)andundiagnosed 
 

kidneydiseasesandhadconsumedlowdosagesofcarambolaovertime.Ofthese,47were 
 

fromBrazil,Taiwan(36),Bangladesh(20),China (8), France (8)SriLanka (2), 
 

Thailand(1), andColombia (1).Thefindings revealedthat28(22%)of thepatients died. 
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Inanother clinical study,32uraemicpatients whoingestedcarambolawereexaminedat 

various stages beforetheintoxicationepisodes, twentypatients wereonregular 

haemodialysiseightwereonperitonealdialysis andfourwerenotondialysis.The patients 

wereanalyzedasfollows:twowerechosenfromtheircharts,17weredirectly 

monitoredbytheclinicand13were referredbyphysicians throughoutthecountry. Findings 

revealpersistentandintractablehiccupsin30patients (93.75%), vomiting 

in22(68.7%), variabledegrees ofmentalconfusion,andpsychomotor agitationin21 

(65.6%). Thereweredecreasedmusclepower,limbnumbness,paresis,insomnia, and 

paresthesiasin13(40.6%)andseizuresinseven(21.8%).Further,itwas notedthat patients 

whowereseverelyintoxicatedandpromptlytreatedwithhaemodialysis, 

recoveredwithoutsequelae,andthosewhowereseverelyintoxicatedandwerenot 

treatedortreatedwithperitonealdialysis didnotsurvive.Itis recommendedthatadaily 

haemodialysisapproachisidealforcarambolaintoxication,(Netoetal.,2003). 

Thoughthereis alotofdocumentationonthedangerous effectsof 
 

carambolaonindividualswithimpairedrenalfunctions,thereareequalbenefits 

topatientswithhealthykidneyfunctions.Theseincludevitamins,flavonoids, 

antioxidants,fibrous properties, andothernutritionalbenefits.Nonetheless, 
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careMUSTbetakentoavoidortopreventdetrimentaleffects ontheperson 

withrenaldisorders. 

 
 
 

RIPENINGANDMATURITYSTAGESOF THECARAMBOLA 

Thecarambola/five-fingerhas severalphasesofripeningtothematuritystage. 

Thesevaryfromplaceofproductiontoharvesting,ripening,andmaturestages.In 

mostinstances,theyaregenerallycharacterizedasgreen,lightgreen,green-yellow, 

yellow-green,yellow,andorange.Thecorrectripeness ofthefruitdeterminesits 

taste,nutritionalcontent,andothervariabilityofchemical substance. 

TheMinistryofFisheries,Crops, and Livestock;TheNationalAgriculturaland 

ResearchInstitute,andtheNewGuyanaMarketingCooperationintheirPostharvest 

Handling TechnicalBulletinforCarambola (2014),haveoutlinedtheMaturity 

Indices.Themainstages rangefromgreentoyellowtoorange. 

Theprocess generallytakes approximately2months whiletheappearanceis 

indicatedbythechangeincolorofits ripeness.Thus, thelevelofripeness and 

maturitycangiveaclearindicationofthepotencyofthesubstanceandits effecton 

health. 
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Hereis an exampleofthe ripeningofFive-fingeronatreeinMr.James’2024 
 

backyard. 

Figure3.StagesofRipeningandMaturityoftheCarambola.Green,green-yellow, 

yellow-green,yellow,andorange. 
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Samples ofRecipeoftheCarambola/StarFruit/FiveFinger 
 

Carambola/Five-FingerDriedPreservedFruit 
 

Ingredients 
 

10medium-size Starfruits 
 

1lb.Sugar 
 

¼cupOrange Peel 
 

1tbsp.mixedSpices 
 

¼ tspSalt 
 

Method: 
 

Pickwhenfullyripe.Slice,andremoveseeds andgut. 
 

Boileduntil brownandcaramelized.Addsugar,spices,peel,andsalttofurther 

caramelizeandpreserve. 

Cookuntilsoftandtender.Removedfromheatandleavetocool. 

Grindor chopinamillorfoodprocessor. 

Pourgrapejuiceoverthemixtureforhurdlepreservation 
 

Storeinaglassjarpreferably. 
 

Uses:includefruitcake,poundcake,weddingcake,pancake,pudding,andbars. 
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Carambola/FiveFinger&GingerDrink 
 

Ingredients 
 

1lb.CarambolaFruit 
 

2tbsp.ChoppedGinger 
 

¼cupHoney 
 

2pt. Water 
 

Method 
 

Blendallingredients,strain,andserveoverice.Orchillandserve.(servingsfor4 

persons). 

Carambola/Five-FingerFruitCake 
 

Ingredients 
 

2lbGroundPreservedcarambolafruit 
 

1½ lb.brownsugar 
 

½lb.(2cups)flour 
 

8oz.softunsaltedbutter 
 

6eggs 
 

1cupredgrapejuice 
 

1tspmixedspices nutmeg, cinnamon, cloves,andallspice 
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½ tspbakingpowder 
 

¼lb.mixedcitrus preservedandcookedpeels 
 

¼mixednuts ofchoice (optional) 
 

Method 
 

Soakpreservedfruitingrapejuiceovernight.Blendfruits,andspicesinafood 

processor. 

Makecaramelusingonepoundofsugaruntilbrown.Leavetocoolfordesirable 

consistency. 

Creambutterandremainingsugarwell.Whiskeggs untillightandfluffy. 
 

Addfruitmixture,stir,andaddcarameltoaddcolor anddesirableconsistency. 
 

Siftflour andbakingpowder,andaddtothefruitmixture.Foldinandcutuntilthe mixtureis 

toasmoothconsistency.Addnuts andallotheringredientsfortasteand consistency. 

Greasedandlinedbakingpans withwaxedpaper. Pourthemixtureintoafullhalf 
 

ofthepan.Bakeinaslowovenat325°Ffor2hours.Removeafterbakingandpour the 

remainingjuiceoverthemixture.Leavetocoolandservewithabeverageof 

choice. 
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Carambola/Five-FingerCrumble 
 

Ingredients 
 

¾cupAll-purposeWholeWheatFlour 
 

¼cupplainAll-purpose Flour 
 

¼cupDemeraraBrownSugar 
 

½ tsp. groundCinnamon 
 

2tbsp.margarineorOliveOil 
 

5-6smallripe Five-Fingers 
 

PinchSalt 
 

Method 
 

Preheattheovento375Fahrenheit. 
 

Ina mixingbowl, mix flour,1tbsp.sugarandmargarine.Combineusingapastry 

blenderuntilthe mixturelookslikebreadcrumbs. 

Washandslicefivefingersintoverythinevenslices. 

Inapan,placesliced fivefingerswithpartofthesugar andcookforafewminutes 

untiltender.Addapinchofsalttoflavor.Removefromheatandsetaside. 
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InadryPyrexdish, sprinklethecrumblydoughevenlytocoverthebottom.Placethe 

cookedslicesoverthedoughuniformly. 

Addtheremainingcrumbleddoughtocoverthefruitwiththeremainingsugar. 
 

Preheatoven.Bakefor30-40minutesuntillightlybrownonthetop.Servewithanice 

creamtoppingofchoice. 

Carambola/Five-Finger Tart 

Five-Finger Filling: 

Ingredients 

5 smallripefive-fingers 
 

 
1/2cupgranulatedsugar 

 

 
1tsp.cinnamon 

 

 
1 smalleggorAlmondmilk 

 
1tspoilforthemilk(as awashforthedough) 

 
1tsp.salt 

 
Ingredients forthePastryDough 

 
4cups flour 

 
1cupvegetableshortening 

 
25



UNDER PEER REVIEW  
 
 
 
 

½cupmargarineorghee 
 

1cupice-coldwater 
 
 
 

Method 
 

Mixvegetableshorteningandmargarineintoflourusingthefingertipsorpastry 

blender. 

Addsaltandice-coldwatertodryingredients andmixwell.Kneaddoughlightly 

andcover withacoldclothfor1½hours. 

Washfivefingers, and sliceintoevenpieces.Onmediumheatplaceaskilletand 

add1tsp.margarineand slicedfivefingers. 

Cookuntilwateris removed;thenaddsugarandflavors andcontinuecooking. 

Cookuntiltender andflavorwelldistributed.After25-45minutes removefrom 

heat.Thecookingtimeis dependentonthethickness oftheslices.Mixmilk,oil, 

andsalttotaste. 

Preheattheovento350degrees.Greasepans withshortening. 

Removethecoldclothfromthedough,rollit,andcutitintodesiredshapes.Place 

coolfillingintopieces,fold,andplaceintothepan.Sealcorners andbastewithegg 
 

ormilkmixture. 
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Bakefor20-25minutes 
 

Theamountyieldfor12-14persons 
 

Carambola/Five-FingerPancake 
 

Ingredients 
 

½cupBlendedFive Finger 
 

2cupFlour 
 

2tbsp.Sugar 
 

3tbsp.OliveOil 
 

1Egg 
 

¼cupMilkofchoice 
 

2tsp.Bakingpowder 
 

Pinchofsalt 
 

Method 
 

Combineyourdryingredients (flour,sugar,salt,bakingpowder)inonebowland 

yourwetingredients (egg, milk,olive oil,mashedbananas)inanotherbowl. 

Addthedryingredients tothebowlwiththewetingredients, thenstiruntilthey're 

incorporated. 

Preparepanandbaketoagoldenbrowncolor. 
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Carambola/Five-FingerDip 
 

Ingredients 
 

2smallFivefinger 
 

2tbsp.Sugar 
 

¼cupfinelychoppedginger 
 

2clovesfinelychoppedgarlic. 
 

1tbsp.oliveoil 

Salttotaste 

Method 

Slicefivefingersthinlyandsetinabowl. Heatskilletwithoil. 
 

Addpartginger, garlic,and five fingers.Sautéfortwominutes,addremainingginger, 

salt,andsugar,simmer,andcookuntilthefruitistender,andthesaucehasthebody. 

Serveovermeatandfingerfoods.Pairthiswithfishandpoultrydishes,oruseitasa 

substituteforlemonorlimeslicestogarnishchilledbeverages. 
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Carambola/Five-FingerChutney 
 

Ingredients 
 

7large StarFruit 
 

4oz.Lemonjuice 
 
 

1½ cupbrownsugar 
 
 

1cupchoppedbittermelon 
 
 

1mediumonion 
 
 

2tbsp. Oliveoil 
 
 

4cloves garlic 
 
 

2tspfreshlycrushedginger 
 
 

Salttotaste 
 
 

Method 
 

Heatsaucepanovermediumheat,addoilandallowtoheattoamildtemperature. AddFive-

Fingerandcookfor5-6minutes untiltenderandsoft.Addginger,onion, 

bittermelon,andgarlic.Cookingredientsuntilthetexturebreaksdown.Remove 

fromheatandsetaside. 
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Combinesugar,andlemonjuiceinapotandbringtoaboil.Cookuntilall 

ingredientsaremarinatedintothefruit.Addsalttotasteandstiroccasionallyuntil 

allthecrystalsaredissolvedcompletely. Addtheprecookedmixture,reducethe 

heat,andstirfrequentlyuntilathickconsistency isformed.Leavetosimmer. 

Removefromheat,andleavetocool.Placeinaglassjarandrefrigerate. 
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DEFINITIONOFTERMS 
 

Antioxidant:Antioxidants areman-madeornaturalsubstances thatmaypreventor 

delaysometypes ofcelldamage.Theseareespeciallyfoundinfruits and 

vegetables.Theymaybeobtainedas dietarysupplements.Anexampleis Beta- carotene 

(MedlinePlus,2024). 

Arnarson,2023,alsostatesthat“Antioxidants aremolecules thatcanhelpyour body 

fightoffharmfulfree radicals, whichhavebeenlinkedtohealthconditions likediabetes 

andcancer.They’refoundinmanyplant-basedfoods. VitaminE and C areexamples.” 

AverrhoaCarambolaL:TheStar-fruitorfive-fingerplantis ofthe(family: 

Oxalidaceae; species:AverrhoacarambolaL.)andis widelydistributedaroundthe 

world,especiallyintropicalcountries suchas India,Malaysia,Indonesia,the Caribbean, 

andSouthAmerica,includingGuyana,andthe Philippines.This Carambolaorfive-

fingerplantbelongs tothegenus,Averrhoa,whichcontains 5 

species,namelyA.bilimbi,A.dolichocarpa,A.leucopetala,A.microphylla,andA. 

carambola.However,A.carambola,starfruit, orfive-fingeris themostpopularand 

is widelycultivatedonacommercial scale.Averrhoacarambolais consideredthe 
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mostimportantspecies andis cultivatedextensivelyinSoutheastAsiaand 
 

Malaysia,(Muthuetal.,2016). 
 

Bilimbi/Belimbling:is anextremely sour,yellow-greenfruitwithathin,softskin 

andcrunchy,juicyflesh.Theoblong-shapedfruithasfivediscernibleribs.Across- 

sectionofthefruitreveals afive-pointstarwithin,accentuatingthepentagonal 

shapeofthefruit.Thefruitresembles smooth-skinnedgherkins.Theygrowin 

clustersonbushytrees withgreenleaves andattractive red-purpleflowers.They 

containseveralpale,small,flatseeds embeddedineachfruit.Bilimbifruitis also 

referredtoasTreeCucumbers andBelimbing,knownforits tart-tangy flesh 

(ProduceMarket, n.d). 

Caramboxin(CBX)is atoxinfoundin(Averrhoacarambola)/Five-finger. 
 

“Carboxinis ananilideobtainedbyformalcondensationoftheaminogroup 
 

of anilinewiththecarboxygroupof2-methyl-5,6-dihydro-1,4-oxathiine-3- 
 

carboxylicacid.Afungicideforcontrolofbunts and smuts thatisnormallyusedas 
 

aseedtreatment. Ithas aroleas anEC 1.3.5.1[succinatedehydrogenase (quinone)] 
 

inhibitorandanantifungalagrochemical.Itis ananilide,anenamide,anoxacycle, 
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anorganosulfurheterocycliccompound, ananilidefungicide,andasecondary 

carboxamide”(NationalCenterforBiotechnologyInformation,2024). 

Convulsions:alsorefers to"seizure"is oftenusedinterchangeablytodescribe 

peoplewhohaveuncontrollableshakingthatis rapidandrhythmic, withthe muscles 

contractingandrelaxingrepeatedly.Therearemanydifferenttypes of convulsions 

orseizures,somehavemild symptoms withoutshaking(MedlinePlus, 

2023) 
 

Dermatitis:is acommonconditionthatcauses swellingandirritationoftheskin. 

Therearemanycauses andforms signaledbyitchy,dryskinorarash,whichmay 

resultinablister,ooze,crust,orflakes oftheskin.Threecommontypes ofthis 

conditionareatopicdermatitis,contactdermatitis,andseborrheicdermatitis.Atopic 

dermatitisis alsoknownas eczema(MayoClinic,2023). 

GlutamateReceptors aretheprimarymediatorsofexcitatorytransmissioninthe 

centralnervous systemandaremostlylocatedonthedendrites ofpostsynaptic 

neuronalandglialcells,suchas astrocytes andoligodendrocytes (Moore,2024). 
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Neurotoxin:“thesubstancethatalters thestructureorfunctionofthenervous 

system.Morethan1,000chemicals areknowntohaveneurotoxiceffects 

inanimals.Thesubstancesincludeawide rangeofnaturalandhuman-made 

chemicalcompounds,fromsnakevenomandpesticidestoethylalcohol,heroin, 

andcocaine” (Levine,2018). 

Non-proteinogenicAminoAcids(NPAAs)arenotnaturallyencodedinthehuman 

geneticcodeorfoundinthepolypeptidechains.Ontheotherhand,inorganisms suchas 

bacteria,fungi,plants,andmarines,NPAAs areessentialbuildingblocks of 

polypeptidechains (Dingetal.,2020). 
 

Oxalidaceae:awoodsorrel family,is asmallfamilyofdicotyledonous flowering 
 

plants,consistingofabout5generawithapproximately,570species,mostlyin 
 

tropic,subtropic,ortemperatezones.Plants areusuallyherbaceous,sometimes 
 

shrubs orsmalltrees.(Xu&Deng,2017). 
 

Oxalicacids:alsoknownasOxalates arenaturallyoccurringcompoundsinplants. 
 

Thesemaybeobtainedfromfoodsor aremadeinthebody.Examples offoods high 
 

inoxalicacidincludedarkgreenleafygreens,legumes,andsomegrains (Khatri, 
 

2022). 
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“Pharmacognosyis thestudyofmorphological,chemical,andbiological 
 

properties as wellas history,cultivation,collection,extraction,isolation,bioassay, 
 

qualitycontrol,andpreparationofcrudedrugs ofnaturalorigin”(Badal&Smith, 
 

2017). 
 

Phytochemicals:areplant-basedbioactivecompounds producedbyplants fortheir 

protection.Therearemorethanathousandphytochemicals discoveredtodate. 

Theycanbederivedfromvarious sources suchas wholegrains,fruits,vegetables, 

nuts,andherbs.Someofthesignificantphytochemicals arecarotenoids, 

polyphenols,isoprenoids,phytosterols,saponins,dietary fibers,andcertain 

polysaccharides.Thesephytochemicals possess strongantioxidantactivities and 

exhibitantimicrobial, antidiarrheal, anthelmintic, antiallergic,antispasmodic,and 

antiviralactivities(Kumaretal., 2023). 
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CONCLUSIONANDRECOMMENDATION 
 

AverrhoaCarambola,aversatilefruithasmanynames,uses,andbenefits, 
 

dependentonthegeographiclocation.Forexample,inChina,carambola/starfruitis 

believedtohaveanaverageconsumptionofcarambolaof2.6milliontons peryear, 

thoughtheaverageproductionis 2milliontons.InIndia,thefruitis usedinIndian 

cuisine,whilethetrees areusedonthesidewalkasdecorativeplants. 

InGuyana,five-fingeris seasonal andappears aboutthreetimes peryear.Itisvery 

prevalentandwidelyusedbymostofthepopulace.Thenatives usedthefruit 

frequentlyforjuices,drinks,cakes, andpastries,inafreshorpreservedstate. Despiteits 

versatilityandpopularity,thefruithasbeendiscoveredtobeharmfulto persons 

withrenalillnesses. Further, the carambola,starfruit/five-fingerhasbeen 

scientificallyproventohavenegativeeffects onhealthiftakenwhileexperiencing 

thepresenceofchronickidneydisease,gastroenteropathies,chronicpancreatitis, 

anddehydration.Itwas alsodiscoveredthattheconsumptionoffive-fingeronan 

emptystomach,inhigherconcentrationmakes persons predisposedtotoxicity,due 

tothepresenceofcaramboxinandoxalicacidinthefruit/juice. 
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Inaddition, otherscientificevidencehasvalidatedthatfive-fingeralsocontainstoxic 

substancescalledneurotoxins,whichaffectthebrainandcanleadtoneurological 

disorders.Peoplewithhealthykidneysareusuallyabletoprocessthesetoxins, but 

thosewithkidneydiseasesarenotsofortunate,andthis leadstorelatedillnesses.These 

maybesignaledbyhiccups, mentalconfusion, seizures,anddeathin severecases.The 

levelofingestion atwhichthebeneficialeffects transitiontonephrotoxicityand 

neurotoxicityis stilltobeaccuratelyascertainedbasedonconsumption. Consequently, 

peoplewithkidneydiseasesshouldtalkwiththeirhealthcareprovider beforeconsuming 

fivefingers. 

Individualsmustreceiveannualcheck-ups tomonitortheirhealthstatus.When 

diningout, avoidbeverages anddesserts,especiallyifyouareunsureofthelevelof 

ripeness andpossiblepotencyoftheactiveingredients thatmayleadtotoxicity. 

Thus,thefruitmaybetakeninmoderationbyeveryone.However,anyonewhois 

diagnosedwithrenalissues orkidneydiseaseis advisedtoavoidtheconsumption 

ofcarambolainanyform. 
 
 
 
 
 
 
 

37



UNDER PEER REVIEW  
 
 
 
 

References 
 

Abeysekera,R.A.,Wijetunge,S.,Nanayakkara, 

N.,Wazil,A.W.M.,Ratnatunga,N.V.I., 

Jayalath,T.,andMedagama,A.(2015).Starfruittoxicity:acauseofboth 

acutekidneyinjuryandchronickidneydisease:a reportoftwocases. 

PubmedJournal.Retrievedfrom 

https://pubmed.ncbi.nlm.nih.gov/26680759/ 

ArangurenC,VergaraC, RosselliD.(2023). 
 

Toxicityofstarfruit(Averrhoa 
 

carambola)inrenal patients:Asystematicreviewoftheliterature.SaudiJ Kidney                               

Dis                               Transplant. 9(28),709-15. 

Retrievedfrom:https://www.sjkdt.org/text.asp?2017/28/4/709/211347 

Arnarson,A.(2023).Antioxidants Explainedin 

SimpleTerms.Retrievedfrom 

https://www.healthline.com/nutrition/ant 

ioxidants-explained 
 
 
 
 

38



UNDER PEER REVIEW  
 
 
 
 

Badal,S.,Smith,K.N.(2017).Areas of 
 

ScienceEmbracedbyPharmacognosy.Retrievedfrom 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and- 

pharmaceutical- 

science/pharmacognosy#:~:text=Pharmacognosy%20is%20the%20study%2 

0of,of%20natural%20origin%20%5B1%5D. 

Ding, Y., Ting. J.P., Liu, J., Al-Azzam, S., 

Pandya, P., andAfshar, S.(2020).Impactofnon-proteinogenicaminoacids 

inthediscoveryanddevelopmentofpeptidetherapeutics. AminoAcids. 

52(9), 1207–1226.doi:10.1007/s00726-020-02890-9 
 

Gao, Y.,Huang,R.,Gong,Y., Park, H.S.,Wen, 
 

Q.,Almosnid,N.M.,etal.(2015). The 
 

AntidiabeticCompound 2-Dodecyl-6-Methoxycyclohexa-2,5-Diene-1,4- 
 

Dione,IsolatedfromAverrhoacarambolaL.,Demonstrates Significant 
 

AntitumorPotentialagainstHumanBreastCancerCells.Oncotarget6(27), 
 

24304–24319.doi:10.18632/oncotarget.4475or 
 

https://pubmed.ncbi.nlm.nih.gov/26203774/ 
 

 
39



UNDER PEER REVIEW  
 
 
 
 

Gracia-Cairasco,N., Mayses-Neto,M.,Del 
 

Vecchio, Oliveira,J.A.,Dos,Santos, F.L., Castro,O.W.,Arisi,G.M., 

Dantas,M.R.,Carolino,R.O., G., Coutinho,-Netto,J.,Dagostin,A.L.A., 

Rodrigues,M.C.A.,Leao,RM., Quintiliano,S.A.P., Silva,L.F.,Gobbo- Neto, 

L., Lopes, N.P. (2013). “ElucidatingtheNeurotoxicityofStarFruit”. 

AngewandteChemieInternationalEdition.52(49),13067-70. 

Doi:10.1002/anie.201305382 

Hariadi,H.(2020). Theinfluenceofcarambola 
 

starfruit(Averrhoabilimbi)andPapaya(Caricapapaya)onthequalityof 

theorganolepticproperties,vitaminC content,andfiberinjellycandies. 

IOPConferenceSeries.Vol.443.Earthand EnvironmentalScience. 

Retrievedfromhttps://iopscience.iop.org/article/10.1088/1755- 

1315/443/1/012017 
 

HenryY.NakasoneandRoberE.Paul,(1998). 
 

TropicalFruits.Publisher:CAR 

INTERNATIONALWallingFord,OxonOX108DE,UK 

Contactinformationcabi@cabi.orgorcabi-nao@cabi.org 
 

40



UNDER PEER REVIEW  
 
 
 
 

JaegerR.,CunyE.(2016). Terpenoidswith 

specialpharmacological 

significance:Areview.Nat.Prod.Commun.Retrievedfrom 

doi:10.1177/1934578X1601100946. 

Khatri,M.(2022). Foods Highin Oxalates.Retrievedfrom 

https://www.webmd.com/diet/foods-high-in-oxalates 

Kumar, A., Nirmal, P., Kumar, M., Jose, A., 

Tomer, V., Oz.,Et. Al 

(2023). MajorPhytochemicals:RecentAdvances inHealthBenefitsand 
 

ExtractionMethod.Molecules. 28(2):887.Retrieved 

fromdoi:10.3390/molecules28020887 

Lakmal,K.,Yasawardene,P.,Javarajah,U., and 
 

Seneviratne,S.L. (2021). Nutritionalandmedicinalproperties ofStarfruit 

(Averrhoacarambola):Areview.Retrievedfrom 

https://doi.org/10.1002/fsn3.2135 
 
 
 
 

41



UNDER PEER REVIEW  
 
 
 
 

LeelarungrayubJ,YankaiA,PinkaewD, 
 

PuntumetakulR,LaskinJJ,BloomerRJ.Apreliminarystudyontheeffects 

ofstarfruitconsumptiononantioxidantandlipid status inelderlyThai 

individuals.ClinInterv Aging. Retrievedfromdoi:10.2147/CIA.S110718or 

https://www.verywellfit.com/star-fruit-calories-carbs-nutrition-facts- 

4174575#citation-1 
 

Levine,Caroline."neurotoxin".Encyclopedia 
 

Britannica,21Nov.2018. Retrieved 
 

Fromhttps://www.britannica.com/science/neurotoxin.Accessed31January 
 

2024. 
 

Mayoclinic,(2023).Dermatitis.Retrievedfrom 

https://www.mayoclinic.org/diseases-

conditions/dermatitis-eczema/symptoms-causes/syc- 

20352380#:~:text=Dermatitis%20is%20a%20common%20condition,%2C% 
 

20ooze%2C%20crust%20or%20flake. 
 
 
 
 
 
 
 

42



UNDER PEER REVIEW  
 
 
 
 

MedlinePlus,(2024).Antioxidants.Retrieved 
 

Fromhttps://medlineplus.gov/antioxidants.html#:~:text=Antioxidants%20are 
 

%20man%2Dmade%20or,Beta%2Dcarotene 
 

MedlinePlus,(n.d.)Seizure.Medical Encyclopedia.Retrievedfrom 

https://medlineplus.gov/ency/article/003200.htm#:~:text=The%20term%20%2 

2seizure%22%20is%20often,have%20mild%20symptoms%20without%20sha 

king. 

MinistryofAgriculture(1982). Howtocultivate 
 

Avocadopears, mangoes, papaw,sapodilla,pineapples,carambola,bilimbi, 

citrus, grapes.CentralAgriculturalStation. 

MinistryofFisheries,Crops,and LivestockNew 
 

GuyanaMarketingCorporationNationalAgriculturalResearchInstitute, 

(2004). POSTHARVESTHANDLINGTECHNICALSERIES 

CARAMBOLA(FIVEFINGERS)PostharvestCareandMarket 

Preparation.(Technical Bulletin.No.30). Retrievedfrom 

https://pdf.usaid.gov/pdf_docs/Pnacy846.pdf 
 
 

43



UNDER PEER REVIEW  
 
 
 
 

Miller,L.(2022).InterestingStarfruitUses– 
 

LearnHowtoUseStarfruit.GardeningKnowHowRetrieved 
 

fromhttps://www.gardeningknowhow.com/edible/fruits/starfruit/how-to- 

use-starfruit.htm 

Moore, S. (2024). WhatareGlutamate 
 

Receptors?News,MedicalLifestyle Sciences.Review. 
 

Retrievedfromhttps://www.news-medical.net/life-sciences/What-are-

Glutamate-Receptors. aspx 

Muthu,N.,Lee,S.Y., Phua,K.K.,Bhore, S.J. 
 

(2016). Nutritional,MedicinalandToxicologicalAttributesofStar-

Fruits(AverrhoacarambolaL.).12(12),420–424. AReview.Retrievedfrom 

https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC5357571/ 

doi:10.6026/97320630012420 
 

NationalKidneyFoundation(n.d).Whyshould 

youavoideatingstarfruit?Retrievedfrom 

https://www.kidney.org/atoz/content/why-you-should-avoid-eating- 
 
 
 
 

44



UNDER PEER REVIEW  
 
 
 
 

starfruit#:~:text=The%20substances%20found%20in%20starfruit,disease% 
 

2C%20this%20is%20not%20possible. 
 

TheRenalNutritionalGroup(September,2023).HealthyEatingforPeoplewith 

ChronicKidneyDiseases (CKD).NationalKidneyFoundation.Retrieved 

fromhttps://www.kidney.org.uk/healthy-eating-for-people-with-chronic-

kidney-disease- 

ckd#:~:text=Note%3A%20it%20is%20advisable%20to,helpful%20for%20e 

veryone%20with%20CKD. 

Neto, M.M., daCosta,J.A.C.,Garcia� 
 

Cairasco,N.,Netto, J.C.,Nakagawa,B.,andDantas,M.(2003). Intoxication 

bystarfruit(Averrhoacarambola)in32uraemicpatients:treatmentand 

outcome:Vol.18.Issue1.NephrologyDialysisTransplantation(pp.120– 

125).Retrievedfrom 

https://academic.oup.com/ndt/article/18/1/120/1809123 

Oliveira,E. S. M., Aguiar,A.S., (2015). Why 
 

eatingstarfruitis prohibitedforpatients 
 
 
 
 

45



UNDER PEER REVIEW  
 
 
 
 

withchronickidneydisease?Brasileiro NefrologiaJournal. 37(2).241-7. 

Retrievedfromhttps://pubmed.ncbi.nlm.nih.gov/26154645/ordoi: 

10.5935/0101-2800.20150037. 

Sachdev,P.(2022). StarFruit.Areview 

editorialofWebMD.Retrievedfrom 

https://www.webmd.com/diet/star-fruit 

Shaikh,J.,andUttekar, P. S.(2024). What 
 

Foods AreHighinOxalate (OxalicAcid)?KidneyStone Prevention. 

Retrievedfrom 

https://www.medicinenet.com/what_foods_are_high_in_oxalate_oxalic_aci 

d/article.htm 

SharmaB.R.,KumarV.,GatY., KumarN., 

ParasharA.,PinakinD.J.(2018). 

Microbialmaceration:Asustainableapproachforphytochemical 

extraction.Biotech.3(8).401.Retrievedfromdoi:10.1007/s13205-018- 

1423-8. 
 
 
 
 

46



UNDER PEER REVIEW  
 
 
 
 

SpecialtyMarket(2023).Carambola.Retrieved from 

https://specialtyproduce.com/produce/Carambola_11453.php#:~:text=Geogr 

aphy%2FHistory,turn%20of%20the%2016th%20century. 

SpecialityProduce,(n.d.)BlimibiFruit. 
 

Retrievedfrom 

https://specialtyproduce.com/produce/Bilimbi_Fruit_14716.php 

Stumpf,A. M. M., Schuinski,A.F.M., Baroni, 
 

G., andRamthun, M.(2019). AcuteKidneyInjurywithNeurological 
 

Features:BewareoftheStarFruitanditsCaramboxin. IndianJ. Nephrol, 
 

30(1). 42–46. Retrievedfrom 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6977387/ 

TanYuWei,C.(2022).CarambolaFruit. 

Britannia.Retrievedfrom 

https://www.britannica.com/topic/carambola 
 
 
 
 
 
 
 

47



UNDER PEER REVIEW  
 
 
 
 

TheMinistryofFisheries,Crops, and Livestock;TheNationalAgriculturaland 
 

ResearchInstitute,andtheNewGuyanaMarketing 
 

Cooperation(2004).CARAMBOLA(FIVEFINGERS)PostharvestCare 
 

andMarketPreparation.PostharvestHandling Technical Bulletin.Retrieved 

fromhttps://pdf.usaid.gov/pdf_docs/Pnacy846.pdf 

USDA(n.d).StartFruit.WisconsinDepartment ofPublic Instruction.Retrievedfrom 

https://dpi.wi.gov/sites/default/files/imce/school-nutrition/pdf/fact-sheet- 

star-fruit.pdf 

U.S. DepartmentofAgriculture.Carambola 
 

(starfruit), raw. (2018).FoodDataCentralSearch.Retrievedfrom 

https://fdc.nal.usda.gov/fdc-app.html#/food-details/171715/nutrients 

Weil,A.July21,2009.IsEatingStarFruit 
 

Dangerous?Retrievedfrom 
 

https://www.drweil.com/diet-nutrition/nutrition/is-eating-star-fruit-

dangerous/#:~:text=But%20if%20your%20kidney%20function,hours%20of%20eat 

ing%20the%20fruit. 
 
 

48



UNDER PEER REVIEW  
 
 
 
 

Wu,X.C., Lu, S. Y., Zhou,X., Qin,L.H., 
 

Jiang,L.H.,Li,Y.C., etal.(2020a). Anti-hepatocarcinomaEffectofandits 
 

Mechanismof2-Dodecyl-6-Methoxycyclohexa-2,5-Diene-1,4-Dione 
 

inAverrhoacarambolaL.Roots.Chin. J. Hosp.Pharm.40(1).42–47. 
 

Retrievedfromdoi:10.13286/j.1001-5213.2020.01.05   or 
 

https://www.frontiersin.org/articles/10.3389/fphar.2021.699899/full 
 

Xu,Z., andDeng,M.(2017).Oxalidaceae.In: 
 

IdentificationandControlofCommonWeeds:Vol.2.(pp617–628). 
 

Springer,Dordrecht.Retrievedfrom 
 

https://link.springer.com/chapter/10.1007/978-94-024-1157-7_44 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

49



UNDER PEER REVIEW  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

50 


