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ABSTRACT

Ginger(ZingiberofficinaleRoscoe)oftwoverities{UGI(‘Tafin-Giwa’,ayellowishvariety

withplumprhizomes)andUGII(‘Yatsun-Biri’,ablackordarkvarietywithsmallcompact

rhizomes)}wereanalysedtoidentifyitsphytochemicalscreening.Theeffectsofdrying

as a processing technique on ginger were investigated with respect to the

phytochemicalcompositionoftheproduce.TheUGIandUGIIwerecollected,sorted

(whole,peeledandunpeeled)and(slice,peeledandunpeeled),andweresubjectedto

UnblanchedandBlanched(50℃ at3,6and9minutesrespectively)treatmentsand

driedusingsolardryerforaperiodofonemonth.ThephytochemicalanalysisofUGI

andUG IIdriedandmilledsampleswithvarioustreatmentsshow thatthecolour

variationofflavonoidswasyellow,terpenoidswasbrown,andthatofphenolwasblue,

forbothUGIandUGII,usingcabinetdryerasasourceofdrying.ForFlavonoidtest,the

UnblanchedsamplesshowsthatWPtreatmentindicatesthepresenceofflavonoidto

behighat101.3mg/kgand80.2mg/kgforbothUGIandUGII,respectively.Whilethat

ofSPtreatmentwaslessat57.0mg/kgand60.5mg/kgforbothUG IandUG II,

respectively.TheBlanchedsamplesshowsthatWPblanchedat9minstreatmentfor

UGIat112mg/kgand80mg/kgWPblanchedat3minsandWUPblanchedat9mins

treatmentsrespectivelyforUG II,indicateshighpresenceofflavonoid.Whileitwas

reducedatWUPblanchedat6minstreatmentforUGIat28mg/kgandSPblanchedat



6minsandWPblanchedat9minstreatmentsrespectively,forUG IIat39mg/kg.

PhenolcontenttestshowsthatfortheBlanchedsamples,92mg/kgSUPblanchedat3

minstreatmentforUG Iand96mg/kgWPblanchedat6minstreatmentforUG II,

indicateshighlevelofphenolpresence.AtUGIandUGII,13mg/kgWUPblanchedat6

minstreatmentand34mg/kgWUPblanchedat9minstreatmentrespectively,shows

thepresenceofphynoltobeless.TheUnblanchedsamplesindicateshighlevelof

phenolcontentpresenceat98mg/kgforWPtreatment,UGIand94mg/kgforWP

treatments,UGII.While60mg/kgshowslesspresenceofphenolatWUPtreatmentfor

UG Iand58mg/kgforWUP treatment,UG II.ForTerpenoidtest,theUnblanched

samplesshowsthatWPtreatment,UGIindicatesthepresenceofterpenoidtobehigh

at867mg/kgand765mg/kgforUGIIatSPtreatment.WhilethatofSUPtreatment,UG

Iwaslessat677mg/kgand518mg/kgforUGIIatWUPtreatment,respectively.The

BlanchedsamplesshowsthatatUG I,thepresenceofterpenoidwerehighat1052

mg/kg,SPblanchedat9minstreatmentandlessat142mg/kg,WUPblanched at3

mins.WhileatUGII,itwasnotedtobehighat1090mg/kg,WUPblanchedat3mins

treatmentandlessat396mg/kg,WPblanchedat3minstreatment.Thehighervalues

inmilligramsperkilogram indicateamoreprofoundcolourvariationthanthosewiththe

lowervalues.Thiswasnoted forboth flavonoids,terpenoids,and phenolcontent

presentintheUGIandUGIIdriedsamples.
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INTRODUCTION

Gingeris one ofthe mostimportantsought-aftermedicinalspices in the world

(Prabhakaran,2013).Itisoneoftheoldestofallthespicesandcondiments,andhas

beenundercultivationformillenniainmanypartsoftheworld(Spore,1992;Guwo,

2008).Nigeriaisamongthemajorproducersandexportersofgingerintheworld,with

anannualproductionofabout160,000metrictons(MT)on48,910hectares,whichis

7.9% ofworldproduction(FAO,2013).AlthoughitisgrowninsixStatesofNigeria



namelyKaduna,Nasarawa,Benue,Niger,andGombe,thesouthernKadunaareaof

KadunaStateisthemainproducingzonewithover95%ofthecountry’stotalproduction

(Okafor,2002).AccordingtoFumenetal.(2003)andYiljepetal.(2005),thetwopopular

gingervarietiesproducedinthecountryarethe‘Tafin-Giwa’,ayellowishvarietywith

plumprhizomesand‘Yatsun-Biri’,ablackordarkvarietywithsmallcompactrhizomes.

Dryingisamajorfoodpreservationmethodwidelypracticedglobally.Itistheprocess

ofremovingthemoistnessinaproductuptocertainthresholdvaluebyevaporation.In

thisway,theproductcanbeputinstorageforalongperiodsoastodecreasethewater

activityoftheproduct,reducesmicrobiologicalactivityandminimizesphysicaland

chemicalchangesencounteredwhenstored(DarvishiandHazbavi,2012).

Theaim ofthisresearchistodeterminetheeffectofCabinetdryingonphytochemical

screening oftwo veritiesofgingerrhizomes(UG Iand UG II),forBlanched and

Unblanchedtreatment.

Phytochemicalanalysisisreferredtoastheextraction,screeningandidentificationof

themedicinallyactivesubstancesfoundinplants.Someofthebioactivesubstances

thatcan be derived from plants are flavonoids,alkaloids,carotenoids,tannin,

antioxidantsandphenoliccompounds.

IMPORTANTOFPHYTOCHEMICALS
*Itcontainsantioxidantsinfoodwhichprotectourcellsfrom freeradicalsandreduce

ourriskofdevelopingcertaintypesofcancer.

*Phytochemicalscanalsoprotectusfrom avarietyofdiseases,forexample,studies

haveshownthatplant-basedfoodshighinflavonoidscanreducemortalityratesby25%

aswellassignificantlydecreasetheinstancesofmyocardialinfarction.



*Isoflavonesincreasebloodvesseldilationandreducesymptomsofmenopause.

*Saponinsinterferewithcellreplication,includingcancercells.

*Carotenensoffersfreeradicalprotection.

Source:RosaneOliveira(2015)

II.MATERAILSANDMETHOD

2.1ResearchMaterials

Acostarredbowl(4kg)oftwogingervarieties,namelyUmudikeGingerIandUmudike

GingerII(UGIandUGII),werepurchased,respectivelyfrom theNationalRootCrop

ResearchInstitute,(NRCRI)Umudike,AbiaState.4Kilogram ofUG IandUG IIwas

cleanedandseparatedintogroups.Oneofthegroupswaspeeledandsplitwithasharp

stainlesssteelknife.TheUGIandUGIIsplitandwhole,(peeledandunpeeled)was

blanched with the aid ofElectric waterbath in the Soiland WaterLaboratory,

DepartmentofAgriculturalandBioresourcesEngineering,MichaelOkparaUniversityof

Agriculture,Umudike,AbiaState.Gingerrhizomeswereblanched at(3,6and9minute),

for50℃ respectively.Eachgroupwithvarioustreatmentsweresubjectedtosolar

drying insequence.Theunblanched UG Iand UG IIsplitand whole,(peeled and

unpeeled)wasalsosubjectedtosolardryingforaboutaperiodofonemonth,before

takentothelaboratoryforphytochemicalanalysis.Alltreatmentsweredoneat10mm

thicknessofUGIandUGIIrhizome.

2.2Chemicalanalysis

The dried UG Iand UG IISamples were milled into powderand subjected to

phytochemicalscreeningtodeterminethelevelofflavonoid,terpenoidandpolyphenol

present.ThephytochemicalanalysisofUGIandUGIIdriedandmilledsampleswith

varioustreatmentswerecarriedoutbyadoptingthemethodsasdescribedbyOnwuka,

(2005) and various authors below.The bioactive substances determined were

terpenoids,flavonoids and phenols.Each ofthe constituents were calculated in

milligram perkilogram ofthesamples.

2.3DeterminationofTerpenoid

TheterpenoidcontentwasdeterminedusingthemethodmodifiedbyNarayanGhorai,



SondiponChakrborty,sharnikGucchaitSamirKumasahaandSumanBiswas.Ghoral’s

lab.WestBengalstateuniversityprotocolexchange(2012).Thiswasdonebysoaking

0.8gofthedriedandmilledsamplesofUGIandUGIIin10mlofmethanolinatesttube,

themixturewasshakenwellandfiltered.3mlofthefiltratewasintroducedintoatest

tubeand3mlofsulphuricacid,themixturewastransferredintoacurvetteandthe

absorbancewastakenat538nm.Thestandardcurvewasalsoobtainedbyserial

dilutionoflinaloodsolutioninmethanolto1.5mlchloroform.

2.4TotalFlavonoidContent

Thetotalflavonoidcontentwasdeterminedusingaluminumtrichloridemethod,using

Rutinasareferencecompound(Changetal2002).Thismethodbasedontheformation

ofcomplexflavonoidaluminum havingabsorptivemaximum at415nm afterallowedto

standfor30minutesatsometemperature.The0.1gofthedriedandmilledsamplesof

UGIandUGIIwassoakedinmethanolafterabout4hours,itwasfiltered.Then0.5mlof

theextract,wasintroducedintoatesttube1.5mlofmethanolwasadded,then0.1mlof

10%aluminum chlorideand0.1ml0f1m potassium acetaleand2.8mlofdistilledwater

wereadded.TheabsorbancewastakenatUVspectrophotometer.Thecalibrationcurve

wasgeneratedusingrutinasstandardofvariousconcentrations.

2.5DeterminationofPolyphenol

ThetotalphenolcontentwasdeterminedusingfolinciocaltenmethodbySingletonand

Rossi(1965).0.1gofthesamplewasextractedin10mlofmethanol,about1mlofthe

filtratewasintroducedintoatesttube,1mloffolinciocaltenwasintroduced,then2mlof

20% wasaddedandwasallowedtostandfor5minutes,theabsorbancewasNa
2

Co
3

measuredusingspectrophotometer.Gallicacidwasusedtogeneratethestandard

curvebyitsserialdilution.



III.RESULTSANDDISCUSSION

3.1Results

The results obtained in the studyand results ofthe phytochemicalanalysis are

presentedinTable1.Itshowsthevariationrangeofvaluesforcabinetdriedsamplesof

UGIandUGIIphytochemicalanalysisresultsforblanchedandunblanchedtreatments

respectively.

Table1:Phytochemical(nutrients)contentsofUG Iand UG IIvarietiesofginger

rhizome,withvarioustreatmentsforCabinetdriedsamples.

UGI UGII

SAMPLE
TYPE

FL
(Mg/Kg)

PO
(Mg/Kg)

Te
(Mg/Kg)

FL
(Mg/Kg)

PO
(Mg/Kg)

Te
(Mg/Kg)

UNBLANCHE
D

WP 101.3 98 867 80.2 94 639

WUP 86.2 60 773 70.8 58 518

SP 57.0 92.6 677 60.5 84 765

SUP 86.0 81 688 68 59 620

BLANCHED@ 3Mins

WP 75 67 960 80 89 396

WUP 83 69 142 61 87 1090

SP 30 70 843 44 65 762

SUP 68 92 910 64 54 606

BLANCHED@ 6Mins

WP 82 85 952 78 96 920

WUP 28 13 701 67 65 1012

SP 45 62 831 39 51 530

SUP 74 47 780 63 54 697

BLANCHED@ 9Mins



WP 112 59 670 39 67.5 842

WUP 53 69 950 80 34 664

SP 63 52 1052 44 67.5 657

SUP 52 85 962 58 67.5 747

Where,WP–Wholepeeled FL–Flavoniod

WUP–Wholepeeled PO–Polyphynol

SP–Splitpeeled TE–Trapeniod

SUP–Splitunpeeled

3.2Discussions

ThephytochemicalanalysisofUGIandUGIIdriedandmilledsampleswithvarious

treatmentsshow thatthecolourvariationofflavonoidswasyellow,terpenoidswas

brown,andthatofphenolwasblue,forbothUGIandUGII,usingcabinetdryerasa

sourceofdrying.Theresultfrom Table1showstherangevariationforCabinetdriedUG

IandUGIIPhytochemicaltest.

ForFlavonoidtest,theUnblanchedsamplesshowsthatWPtreatmentindicatesthe

presenceofflavonoidtobehighat101.3mg/kgand80.2mg/kgforbothUGIandUGII,

respectively.WhilethatofSPtreatmentwaslessat57.0mg/kgand60.5mg/kgfor

bothUGIandUGII,respectively.TheBlanchedsamplesshowsthatWPblanchedat9

minstreatmentforUGIat112mg/kgand80mg/kgWPblanchedat3minsandWUP

blanched at9 minstreatmentsrespectivelyforUG II,indicateshigh presenceof

flavonoid.WhileitwasreducedatWUPblanchedat6minstreatmentforUGIat28

mg/kgandSPblanchedat6minsandWPblanchedat9minstreatmentsrespectively,

forUGIIat39mg/kg.

PhenolcontenttestshowsthatfortheBlanchedsamples,92mg/kgSUPblanchedat3

minstreatmentforUG Iand96mg/kgWPblanchedat6minstreatmentforUG II,



indicateshighlevelofphenolpresence.AtUGIandUGII,13mg/kgWUPblanchedat6

minstreatmentand34mg/kgWUPblanchedat9minstreatmentrespectively,shows

thepresenceofphynoltobeless.TheUnblanchedsamplesindicateshighlevelof

phenolcontentpresenceat98mg/kgforWPtreatment,UGIand94mg/kgforWP

treatments,UGII.While60mg/kgshowslesspresenceofphenolatWUPtreatmentfor

UGIand58mg/kgforWUPtreatment,UGII.

ForTerpenoidtest,theUnblanchedsamplesshowsthatWPtreatment,UGIindicates

thepresenceofterpenoidtobehighat867mg/kgand765mg/kgforUG IIatSP

treatment.WhilethatofSUPtreatment,UGIwaslessat677mg/kgand518mg/kgfor

UGIIatWUPtreatment,respectively.TheBlanchedsamplesshowsthatatUGI,the

presenceofterpenoidwerehighat1052mg/kg,SPblanchedat9minstreatmentand

lessat142mg/kg,WUPblanched at3mins.WhileatUGII,itwasnotedtobehighat

1090mg/kg,WUPblanchedat3minstreatmentandlessat396mg/kg,WPblanchedat

3minstreatment.

Thehighervaluesinmilligramsperkilogram indicateamoreprofoundcolourvariation

thanthosewiththelowervalues.Thiswasnotedforbothflavonoids,terpenoids,and

phenolcontentpresentintheUGIandUGIIdriedsamples.UgwokeandNzekwe(2010)

summarized the phytochemicalscreening ofpowdered gingerrhizome sample,

indicatingAlkaloids,flavonoids,andterpenoidsinahighconcentrationinlinewiththe

resultfindingsofthisstudy.

IV.CONCLUSIONANDRECOMMENDATION

4.1Conclusion

Theresultsobtainedinthisresearch,canbeconcludedthat,whilethetwovarietyof



gingerprovidesflavour,aromaandenhancingtasteoffood,italsoservesassourcesof

someessentialnutrientswhicharenaturallypresentinthem eventhoughit’snotinhigh

concentration.Thecabinetdryingiseffectiveinsufficientmoistureremovalandalsofor

theenhancementofsomenutritionalcompositionoftheproduce(gingerrhizomes).

4.2Recommendation

Thereisanincreaseinmarketdemandforgoodqualitydriedgingerhencethisstudy

showsthatcabinetdryingmethodissuitableforabetterendproduct,whichwillmeet

themarketdemandnotinghighnutritionalcomponentsaspartofthequalitysourceby

customers.Therefore,blanching and cabinet drying at two weeks intervalis

recommendedforpost-harveststorageandforgingerpowderproductionbecause

cabinetdryingeffectenhancesitsphytochemicalcomposition.
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