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ABSTRACT i 
 

 i 

Melon iis ia ipopular isoup ior istew icondiment iin iNigeria. iMelon isoup iis iusually iprepared iwith ior 

iwithout ivegetables. iSeeds iobtained ifrom imelon i(Citrullus ivulgaris) iwere ianalysed ifor itheir 

iproximate icomposition. iThe iseeds icontained ihigh ipercentage iof iunsaturated ifatty iacids, iwhich 

itotalled ito i159.57%. iGas ichromatographic ianalysis iof ithe ioil irevealed ithe ipresence iof i8 ifatty iacids 

ivarying ifrom iC-16 ito iC-32 iwith ithe iexception iof iC-18, iC-20, iC-21, iC-22, iC-23, iC-24, iC-26, iC-27, 

iC-and iC-31. iThe iconcentrations iof iindividual ifatty iacids ivaried ifrom itrace i(less ithan i0.06%) 

iquantities ito iabout i52.74%. iLinoleic, ioleic, iIso-Oleic, ipalmitic, iand istearic iacids iwere ithe iprincipal 

ifatty iacids icontributing ito i132.76, i1.36, i8.85, i10.06 iand i14.52%, irespectively, iof ithe itotal ifatty 

iacids iwhich ihad ia irelatively ihigh ipercentage i(159.57%) iof iunsaturated ifatty iacids. iThe iP/S iindex 

iof ithe imechanically iextracted iseed ioil iwas ifound ito ibe i2.30, i3.37, i12.15 irespectively. iThe iP/S 

ivalue igreater ithan i1 iindicate ithat ithe imelon iseed ioil ihas igood inutritional ivalue; ihence iCitrullus  

ivulgaris iis iedible ifor iconsumption. iMechanically iextracted imelon iseed ioil ihave ipotential irole iin 

ilowering ithe irisk iof icardiovascular idisease, iblood icholesterol iand iLDL icholesterol iconcentrations, 

isynthesis iof isteroid ihormones, iit ican ialso ibe iuse ias ianti-inflammatory iagent iand iantiallergic iagent. 
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CHAPTER iONE 

 

1.  i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iINTRODUCTION 

Melon ipopularly icalled iegusi‟ ibelongs ito ithe ifamily iCucurbitaceae, iand iits ibotanical inames iare 

iCitrulus iLantus, iCitrulusco ilocythis, iCitrulus ivulgaries iand iCitrulus iedulus. iMelon ioriginated 

ifrom iAfrica iand iAsia. iIt iis ia icreeping iannual iherb, iwith ihairy istems, iforked itendrils iand ithree-

lobed ihairy ileaves. iMelon‟s iflesh iis ipale iyellow ior igreen, iand ialso itastes ibitter iunlike ithe icommon 

iwatermelon, iwhose iflesh iis isweet iand ired. iIt iis iwidely icultivated iin ithe iCaribbean iand iIndonesia 

i(Ojie iet ial., i2008). iDiversification ito iother iparts iof ithe iworld ihas ibeen ireported ito ioccur ifrom ithe 

iKalahari iand iSahara ideserts iin iAfrica. iMelon iis ipopular iin iNigeria ibecause iof iits iedible iseeds 

icommonly iused iin ithe ipreparation iof ilocal isoups ior istew iprepared iwith ior iwithout ivegetables  

i(Oloko iet ial., i2006; iOgbonna, i2007; iJackson iet ial., i2013). iIn iNigeria, imelon iwas icultivated iover 

ian iarea iof i361,000 iha iwith ia iproduction ifigure iof i347,000 i(Solomon iet ial., i2010). iMelon iis icalled 

i„Egusi‟ iby ithe iYoruba‟s, i„Agusi‟ iby ithe iHausas iand i„Ogil‟ iby ithe iIgbo ipeople iof iNigeria. iMelon 

iis iusually igrown iin imixture iwith iother icrops isuch ias icassava, iyam iand imaize iwhere ithey iact ias 

iland icover iand ireduce ithe igrowth iof iweeds iin ifarms i(Leona, i2006; iOluwole iet ial., i2012; iJackson iet 

ial., i2013). 

Melon iis irich iin ioil iand iprotein, icomprising iabout i50% ioil iand i35% iprotein, iamong imajor ifoods 

ionly ipeanut ihas isuch ihigh ioil icontent i(Ojieh iet ial., i2008). iIn inorthern iGhana iit iwas ireported ithat 

imelon iseeds ioil iranked isecond iin iimportance ito isheanut ias ia imajor icooking ioil. i(Chike iet ial., 

i2011). ireported ithat iits ifatty-acid imake iup iis i63 ipercent ilinoleic iand i16 ipercent ioleic. iThis 

iindicated ithat iit iis ia ihighly ipolyunsaturated ilipid. iThe iseed iis ialso ireported ito icontain iimportant 

iamounts iof ivitamins, iespecially ithiamin iand iniacin, iand iis ian iimportant isource iof iVitamin iE. iIt iis 
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ihigh iin iminerals iand ithe icrop ithrives iwhere imilk iis ilargely iunavailable. iIt iis ia ihigh-energy, ihigh-

protein iconcentrate iwhich imight ibe iideal ito icomplement iAfrica‟s iprevalent idiets ibased ion istarch-

rich igrains i(sorghum iand imaize, ifor iinstance) iand iroots i(notably icassava). iIt ican iprovide ithe 

icalories iand iamino iacids ithat istressed, isick, iand ifast-growing ibodies ineed ieach iday. iMelon ican 

ialso ibe ia ivital itool iagainst imarasmus, ikwashiorkor iand iother idebilitations i(Vossen iet ial., i2004; 

iLeona, i2006). iThe iground iseed iis iused ito iprepare ivarious idelicacies iincluding icake iand isoup. 

iMelon iseed ioil iis iin ihigh idemand iin iSudan iand iEthiopia i(Oluwole iet ial., i2012). iGlobal iproduction 

iof imelon iseed iis iabout i586.605 imetric itons; iwhile iAfrica iproduction iis iabout i548.600 imetric itons 

iand iNigeria iproduces iabout i346.000 imetric itons iamounting ito i56% iof ithe iglobal ivolume iof imelon 

iseeds i(Solomon iet ial., i2010). iThe iseed iwas ioccasionally iexported ito iEurope ifor iprocessing iinto 

ivegetable ioil iand idefatted imeal. iThe isolid iremaining iafter ithe ioil ihas ibeen isqueezed iout icontains  

i60 iper icent iprotein. iThis idefatted isolid ican ibe iground iinto iflour iwith imyriads iof idietary iuses isuch 

ias imeat isubstitute i(Leona, i2006). i 

 

1.1 iSignificance iof ithe iStudy 

Melon iseeds iare ifull iof ihealth ibenefits. iThe imelon iseeds iare ian iexcellent isource iof iproteins, 

ivitamins i(folate, ithiamine iand iniacin, ivitamin iB6 iand ipantothenic iacid), iminerals i(magnesium, 

icopper, izinc, iiron, ipotassium, iphosphorus, iand imanganese) ifatty iacids. iThe ivegetable ioil iextracted 

ifrom ithe iseeds iis iexpensive iand inutritious; ithis ioil iis iused ifor icooking iand icosmetics ipurposes iand 

iof iinterest ito ipharmaceutical iindustries i(Ayodele iand iShittu, i2013). 
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1.2 i i iAim iand iObjective iof istudy 

1.2.1 Aim: iTo idetermine ithe ifatty iacids iin imechanically iextracted imelon iseed ioil. 

1.2.2 Objective: 

1. To iProduce imechanically iextracted imelon iseed ioil. 

2. To idetermine ithe ifatty iacids iin ithe ioil. 
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CHAPTER iTWO 

 

2.  i i i i     i i i i i i i i iLITERATURE iREVIEW 

Melon iseeds i(Citrullus ivulgaris) iare ivery ipopular ias ia icondiment iin iNigerian ilocal isoup. iThey 

icontain i50% iby iweight iof ioil, i28.4% iprotein i(60% iin idefatted iflour), i2-7% ifiber, i3-6% iash iand 

i8.2% icarbohydrate. i1 iAs isuch, ithey iare ia ivaluable isource iof ioil iand iprotein. iTraditionally, ioil ihas 

ibeen iexpressed ifrom ithe iseeds ifor iedible ipurposes iwhile ithe iresidual icake ihas ibeen iconsumed ias ia 

isnack. iThe ipresence iof ifairly ihigh iamounts iof ithe iunsaturated ifatty iacid, ilinoleic iacid, iin ithe ioil 

imakes iit inutritionally idesirable iand imay isuggest ia ipossible ihypocholesterolemia ieffect i1 i(i.e., 

ilowering iof iblood icholesterol). iThe ioil icould ialso ibe iused iin ithe imanufacture iof imargarines, 

ishortenings iand icooking ioils. iThe ihigh iprotein icontent imakes ithe iresidual icake ia iuseful isource iof 

iprotein ifor ihumans iand ilivestock. iMelon iSeeds iare ipotential isource iof iedible ioil. iOil iyield iof 

iCitrullus icolocynthis iis islightly ihigher ithan ithat iof isafflower, icotton, isoybean iand isunflower i( 

iSwern, i1979). iSeeds iyield iconsiderable iamount iof ioils. iOil iyield iwas i26.6g/100g ifrom iwhole 

iseeds; iits icolour iwas idark iyellow, ivery imild iodor iand ibitter iin itaste i(Sawaya iet ial., i1983). iSeed 

ikernel iyielded imore ithan i55% iof ioil, i56.5h/100g iseed ikernel i(Sadou iet ial., i2007). iIn iIndia iseeds 

iyielded imore ithan i36% ioil i(Singh iand iYadava, i1978). iMelon iseed iis iin ihigh idemand iin itropical 

imarkets, iespecially iin ithe isemi-urban iand iurban imarkets. iMelon iseed iis ione iof ithe isix icrops ithat 

iwere ireported ito ibe ipromising iin iNigeria iwith igreater ithan i128% iincrease iin iproduction iin i2011 

iwhen icompared iwith ithe iyear i2000 iyield. iThe iland iputinto imelon iseed iproduction iin iNigeria iby 

i2011 iwas iabout i470,000 ihectares i(Akinyoade iet ial., i2013). i(Akinyoade iet ial., i2013) ireported ithat 

ifrom iFood iand iAgriculture iOrganization istatistics i(FAO iSTAT) ithe imost isuccessful icrops iin 
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iNigeria iwere imaize, icassava, irice, imelon iseed, ipotatoes iand ipineapples, iout iof iwhich imelon iseed 

iis itagged ias ithe imost irecently isuccessful icrop iin iNigeria i(Akinyoade iet ial., i2013). 

 

Citrullus icolocynthis 

 

Plate. i1: iThe iSeeds iOf iCitrullus icolocynthis. i i i i i i i i i i i i i i i i i i iSOURCE: i(smita, i2021) 
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Table i1. i Classification iof iCitrullus iColocynthis i  SOURCE: i(smita, i2021) 

 

 

Kingdom 

 

Plantae 

 

Plants 

 

 

Sub-kingdom 

 

Viridiplanae 

 

Green iPlants 

 

Infra-Kingdom 

 

Streptophyta 

 

Land iPlants 

 

Super-Division 

 

Embryophyta 

 

Develop ifrom iEmbryo 

 

Division 

 

Tracheophyta 

 

Vascular iPlants 

 

Sub-Division 

 

Spermatophytina 

 

Seed iPlants 

 

Class 

 

Magnolipsida 

 

 

Super-Order 

 

Rosanae 

 

 

Order 

 

Cucurbitales 

 

 

Family 

 

Cucurbitaceae 

 

 

Genus 

 

Citrullus i(Schrad. iEx iEckl. i& 

iZeyh.) 

 

 

Species 

 

Colocynthis i(L.) iSchrad 
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2.1 CULTIVATION 

Citrullus icolocynthis ibelongs ito ifamily iCucurbitaceae. iIt iis ia iwild iherb iwhich iis iperennial iand 

ipropagates ithrough ivegetative ias iwell ias igenerative imeans. iIt igrows iin isandy isoils. iIts igrowing 

iseason iis isummer iseason iespecially ifrom iApril ito iOctober. 

2.2 Phytochemical iConstituents i 

Numerous istudies ihave ibeen iconducted ifor iphytochemical ianalysis iof iCitrullus icolocynthis. 

iAlkaloids, iFlavonoids, iTerpenoids, iFatty iacids, iEssential ioils iand iGlycosides iare ireported iin 

iaqueous iextracts iof ifruit i(Wasylikowa iand iVeen, i2004). iPhytochemical istudies ishowed 

icarbohydrates, itannins, iproteins iand iseparate iamino iacids, iphenolic icompounds, isteroids, 

ialkaloids, iterpenoids, iglycosides iand icucurbitacins iA, iB, iC, iD, iE, iJ, iL iare ipresent iin iplant iextracts 

i(Jayaraman iand iChristina, i2013; iTalole iet ial., i2013). 

2.3 MELON iSEED iAND iOIL i 

Citrullus icolocynthis, ia imember iof ithe iCucurbitaceae ifamily, igrows ias ia iwild iperennial iin idesert 

iregions iof ithe iworld iincluding iSaudi iArabia i(Khan iand iGul, i1975; iSawaya iet ial., i1983). iThe ifruit 

iof ithis iplant, icalled igourd, icontains i200-300 iseeds/gourd. iThe iseeds ihave ibeen iinvestigated ias ia 

ipossible isource iof iedible ioil. iKhan iand iGul, i(1975) ireported i13-19% ioil iin iseeds icollected ifrom 

iPakistan, iwhile iSingh iand iYadava i(1978) ireported i3&36% ioil iin iseeds iobtained ifrom iIndia. 

iSawaya iet ial., i(1983) ishowed, ifrom ifeeding iexperiment iwith i1-day-old ichicks, ithat ithe ioil 

iextracted ifrom iC. icolocynthis iseeds iwas ipotentially isuitable ifor ihuman iand ifor ianimal 

iconsumption. iApart ifrom itheir ipotential ias ia isource iof ioil, icucurbit iseeds, iin igeneral, iare ireported 

ito icontain iapproximately i35% iprotein iby iweight iof idecorticated iseeds ithat ihave ia inutritionally 

iadequate iamino iacid iprofile i(Jacks iet ial., i1972). iSince ilarge-scale iisolation iof ipurified ioilseed 

iprotein iis ireadily iaccomplished iby icurrent itechnology i(Hensarling iet ial., i1973), ia istudy iof ithe 
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inutritional iproperties iof iC. icolocynthis iseed iproteins iwas idesirable iparticularly iwhen ireports iin ithe 

iliterature iare iscarce ion ithe iprotein iquality iof ithese iseeds. 

Seeds iof iboth ispecies iare ialso iused ito imake icooking ioils. iThe iuse iof iEgusi iand iwere ias icooking ioils 

icould iprove ito ibe ian iimportant ieconomic iasset ifor iGhanaians. iIncreased iproduction icould igenerate 

irevenue iand idecrease ithe ineed ifor iimported ioils, icontributing ito ithe iindependence iand iprosperity 

iof iregional ifood isystems. iThe itraditional ioils imay ialso iserve ias ia ivaluable iexport, ias iinternational 

idemand ifor inew ivegetable ioil isources ihas iincreased i(Gohari iet ial., i2011). iThe ioil isources imay ibe 

iattractive ito iconsumers, ias iprior istudies ihave idescribed icucurbit-derived ioils ias ihaving i“favorable 

inutritional istatus,” idue ito itheir ihigh ilevels iof iunsaturated ifats i(Sew iet ial. i2010). iBefore iexploring 

ithe ipotential ieconomic idevelopment iof ithe itraditional ioils, iit iis iimportant ito ifirst istudy itheir 

iphysical iand ichemical iproperties. iThis iinformation ican iprovide ipreliminary iinsight ion ithe ioils’ ifat 

iqualities, iresistance ito irancidity, iand iprospective iindustrial icharacteristics. iSeeds iare ipotential 

isource iof iedible ioil. iOil iyield iof iCitrullus icolocynthis iis islightly ihigher ithan ithat iof isafflower, 

icotton, isoybean iand isunflower i(Swern, i1979). iSeeds iyield iconsiderable iamount iof ioils. iOil iyield 

iwas i26.6g/100g ifrom iwhole iseeds; iits icolour iwas idark iyellow, ivery imild iodor iand ibitter iin itaste 

i(Sawaya iet ial., i1983). iSeed ikernel iyielded imore ithan i55% iof ioil, i56.5h/100g iseed ikernel i(Sadou iet 

ial., i2007). iIn iIndia iseeds iyielded imore ithan i36% ioil i(Singh iAK iand iYadava iKS, i1978). 

2.3.1 Nutritional iValue iof iCitrullus icolocynthis 

Palmitic iand iStearic iacids iare ithe imain iprinciple ifatty iacids ifound iwith iconcentrations iranging 

ifrom i8.1-17.3% iand i6.1-10.5% irespectively. iHigh icontent iof iessential imonounsaturated ifat 

ilinoleic iacid ii.e., i50.6–60.1 i% iin ithe ioil iof iseed, iacts ias iprinciple icomponent ifor ithe irestorative 

iactivities. iFat iprofile iof iunsaturated ifatty iacids iexposes ithat ithe iclass iof ilinoleicoleic iacid ibear ia 

iclose iresemblance ito ifew iother ivegetable ioils. iSo, iit iis imost ilikely igoing ito ihave ipotential iuses iof 
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icooking ilike isome iother icucurbit iseed ioils. iSeeds icontain i13.19 ig iof iprotein, i18.59 ig iof ifat, i4.91 ig 

iof imoisture iand i2 img iof iash iper i100 ig. iMineral ipresent iin ithe iseeds icontain i569 img iof iCa, i465 img 

iof iK, i210 img iof iMg, i30.0 img iof iP, i11.9 img iof iNa, i11.6 img iof iFe, i5.1 img iof iCu iand i1.1 img iof iZn. 

i(Benariba iet ial., i2013). 

 

2.3.2 Melon iSeed iFat: 

Egusi imelon ioil icontains iessential ifatty iacids, iwith ilinoleic iacid, ipalmitic iacid, istearic iacid iand 

ioleic iacid ibeing ithe ihighest ias iseen iin itable i1.0 ibelow. iLinoleic iacid iis ithe imost iabundant ifatty iacid 

iin iegusi iseed; iapproximately i59% ilinoleic iacid, i16-17.1% iw/w ioleic iacid, ipalmitic iacid i12.4% 

iw/w iand istearic iacid i8.1% iw/w i(Akobundu, i1989) iand irelatively ismall iamounts iof ilinolenic iacid 

i(LA) i(Bankole iet ial., i2005). iRoasting imelon iseed iat i133.1°C ifor i20.2 imin iwas ireported ito iproduce 

ian ioptimum iyield iof ihigh-quality ioil ifrom imelon iseed i(Ntui iet ial., i2009). i 
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Table i2: iFatty iacids icomposition iof iEgusi ioil.   i i i i i i i iSource: iJarret iand iLevy i(2012) i 

 

Fatty iAcid i  i i i i i i i i i i i i i i% iComposition 

 

Lauric iacid 

 

0.21 

 

Myristic iacid 

 

0.78 

 

Palmitic iacid 

 

13.45 

 

Stearic iacid 

 

13.71 

 

Oleic iacid 

 

14.50 

 

Linoleic iacid 

 

56.94 

 

Linolenic iacid 

 

0.46 

 

Saturated ifatty iacid 

 

28.10 

 

Monounsaturated ifatty iacid 

 

14.50 

 

Polyunsaturated ifatty 

 

57.40 

 

Unsaturated ifatty iacid i 

 

71.90 

 

 

A isignificant ireduction iin itotal icholesterol, ias iwell ias ireduction iin iatherosclerosis, iwas ireported iin 

iexperimental irats ifed iwith iegusi ioil isuggesting ithat iegusi imelon ican ireduce ithe iblood ipressure 

i(Ziyada iet ial., i2008). i 
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Egusi imelon ihas ithe ipossibility iof ipreventing iheart idiseases iand ihelp iwith iweight iloss iby iburning 

iadipose itissues iin ithe ibody ialso iknown ias ibrown ifat idue ito ithe ipresence iof ilinoleic iacid. iLinoleic 

iacid iis ia ipolyunsaturated iomega-6 ifatty iacid. iIt iis ia icolourless iliquid iat iroom itemperature. iIn 

iphysiological iliterature, iit ihas ia icarboxylic iacid iwith ian i18-carbon ichain iand itwo icis idouble ibonds; 

iwith ithe ifirst idouble ibond ilocated iat ithe isixth icarbon ifrom ithe imethyl iend i(Kelly, i2001). iLinoleic 

iacid ibelongs ito ione iof ithe itwo ifamilies iof iessential ifatty iacids, iwhich imeans ithat ithe ihuman ibody 

icannot isynthesise iit ibut ican ibe ifound iin ifood icomponents i(Kelly, i2001). iA irecent istudy iby iHarvard 

iSchool iof iPublic iHealth iclaims ithat iconjugated ilinoleic iacid i(CLA) ihelp ireduces iinternal ibody ifat 

i(Khanal iand iDhiman, i2004). i 

Conjugated ilinoleic iacid iraises ithe ibody imetabolism, iallowing ithe ibody iburn ivisceral ifat. iIn 

ioverweight ipeople iadipose itissue iis iinactive iwhen ifood ihigh iin iCLA iis iconsumed, itheir ifatty itissue 

iis imade iactive, iand iweight iloss iwill ibe iachieved i(Kamphuis iet ial., i2003). iConjugated ilinoleic iacid 

ican ialso ihelp ito isuppress iappetite iif iit iis iincorporated iinto ia iweight iloss idiet i(Dhiman iet ial., i2000). 

iFurthermore, iCLA ihas iexternal ibenefit ifor ithe ibody. iIt iproduces iprostaglandin iwhich ifunctions ias 

ianti-inflammatory iand idiuretic, ihelping ithe iskin ito imaintain itone iand imoisturised iafter iweight iloss 

i(Bassaganya-Riera iet ial., i2004). iWhen ithe ifat iin ithe ibelly iand iaround ithe iheart iis iremoved, 

icoronary iheart idisease iis iprevented i(Kamphuis iet ial., i2003). iEgusi iseed iis ihigh iin ipolyunsaturated 

ifatty iacid i71.9 ig/100 img, imaking iegusi ia inutraceutical ifood ioption i(Akobundu, i1989). 

 

2.3.3 Essential ifatty iacids: iomega-3 ifats i 

 

They iare ian iintegral ipart iof icell imembranes ithroughout ithe ibody iand iaffect ithe ifunction iof ithe icell 

ireceptors iin ithese imembranes. iThey iprovide ithe istarting ipoint ifor imaking ihormones ithat iregulate 

iblood iclotting, icontraction iand irelaxation iof iartery iwalls, iand iinflammation. 

They iare iessential ibecause iyour ibody icannot iproduce ithem ion iits iown iso ithey imust icome ifrom 

iyour idiet. iThe itwo iprimary iEFAs iare iknown ias ilinoleic iacid i(omega-6) iand ialpha-linolenic iacid 

i(omega-3). 

These iEFAs iare inecessary ifor ithe ifollowing iprocesses: 
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• Formation iof ihealthy icell imembranes 

• Proper idevelopment iand ifunctioning iof ithe ibrain iand inervous isystem 

• Proper ithyroid iand iadrenal iactivity 

• Hormone iproduction 

• Regulation iof iblood ipressure, iliver ifunction, iimmune iand iinflammatory iresponses 

• Regulation iof iblood iclotting: iOmega-6 iFAs iencourage iblood iclot iformation, iwhereas 

iOmega-3 ioil ireduces iclotting. iThe iideal iis ito iachieve ia ibalance ibetween iomega-6 iand 

iomega-3 iFAs 

• Crucial ifor ithe itransport iand ibreakdown iof icholesterol 

• Support ihealthy iskin iand ihair 

Sources iof iOmega i3’s iinclude iflax iseeds, ipumpkin iseeds, isoybean iand iits iproducts isuch ias itofu iand 

itempeh. iWalnuts, iand idark igreen iveggies, isuch ias ikale, icollards, ichard, iparsley, iand icereal igrasses 

i(wheat i& ibarley igrasses), iare ialso igood isources. iThis iis ibecause iall igreen i(chlorophyll-rich) ifoods 

icontain iOmega-3 iFA iin itheir ichloroplasts. 

Sources iof iOmega-6 ifatty iacids iinclude inuts, iseeds, igrains, ilegumes, iand idairy. 
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Table i3: iFatty iacids icontent iof idifferent ioil icategory: 

 

 

Oil iclass* 

 

 

Citron 

seed ioil 

 

 

Orange iseed 

oil 

 

Mandarin 

seed ioil 

 

Mixed iseed i 

Oil 

 

Hydrocarbons 

 

 

Tr.** 

 

Tr. 

 

Tr. 

 

Tr. 

 

Triglycerides 

 

 

66.8 

 

65.4 

 

68.4 

 

68 

 

Free ifatty iacids 

 

 

14.5 

 

13.4 

 

11.7 

 

12.8 

 

Sterols 

 

 

2.18 

 

3.52 

 

3.27 

 

3.14 

 

Diglycerides 

 

 

12.1 

 

 

12.0 

 

10.5 

 

11.3 

 

Monoglycerides 

 

 

2.49 

 

1.97 

 

2.97 

 

2.51 

 

Alcohols 

 

 

Tr. 

 

Tr. 

 

Tr. 

 

Tr. 

 

Phosphlipids 

 

 

1.96 

 

3.66 

 

2.64 

 

2.23 

 

* i Average iof ithree ideterminations. 

** i TR. i= iTraces 
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2.4 Oil iSeed iextraction 

The ivast imajority iof iplants, iespecially ithe iagricultural istock, icontain iextractable ioil ithat imay ibe iof 

isome icommercial ivalue. iSince ithe ibeginning iof ihuman icivilization, irural icommunities ifrom 

iaround ithe iglobe ihave iused ivarious itraditional imethods ito iextract imainly iedible ioil ifrom imaterials  

iof iplant iorigin. iMany iedible ivegetable ioils isuch ias ipalm, icorn, isoybean, ipeanut, icoconut ietc. 

i(CODEX-STAN i210-1999) iare iused ias itable ioils ibecause iof itheir ihigh inutritive ivalue. iFor 

iinstance, ifats iand ioils iare ithe imost iconcentrated iform iof ienergy, iproviding iapproximately i9 ikcal iof 

ienergy iper igram icompared ito ionly i4 ikcal iper igram ifor iproteins iand icarbohydrates i(Ali iet ial., 

i2005). iThis iis iin iaddition ito itheir iindustrial iapplication ias iraw imaterials ifor ithe isynthesis iof 

ipolyols, ipolymers, iresins, ibiodiesel, ipharmaceuticals ietc. iOil iis iextracted iby ithree igeneral 

imethods: irendering, iused iwith ianimal iproducts iand ioleaginous ifruits; imechanical ipressing, ifor ioil-

bearing iseeds iand inuts; iand iextracting iwith ivolatile isolvents, iemployed iin ilarge-scale ioperations 

ifor ia imore icomplete iextraction ithan iis ipossible iwith ipressing. 

The ilocal imethod iof ioil iextraction ifrom imelon iseeds iconsists iof imanually ishelling ithe idried 

iseeds, icleaning, icooking iand ithen igrinding iwith ipebble ior imortar. iThe ioil iis iextracted iby isqueezing 

ithe iground isamples iby ihand ior ion ia ihard-smooth iwooden iplatform iinclined igently ito ithe 

ihorizontal. iThis imethod iis islow, iinefficient iand ilabour iintensive. iRecent ineeds ihave, ihowever, 

imotivated ithe iproduction iof imelon ioil ion ia ilarger iscale iwith ithe iuse iof iscrew iand ihydraulic ipresses. 

iThis irequires ithe isystematic iinvestigation iof iprocesses iby iwhich igood iquality ioil ican ibe ieffectively 

iand iefficiently iextracted ifrom ithe iseeds. iThe iuse iof ian ihydraulic ipress ifor iexpression iof ioil ifrom 

ioilseeds iis iappropriate ifor ismall iand imedium iscale ifarmers iin ideveloping icountries ibecause iof iits 

ilower iinitial iand ioperating icosts icompared iwith ithe iuse iof iscrew ipresses iand ia isolvent iextraction 

iprocess. i iThe ismall iand imedium iscale ifarmers iform ithe imajority iof ifood iproducers iin ithese 

https://www.britannica.com/topic/rendering-food-processing
https://www.britannica.com/topic/pressing-food-processing
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icountries. iEfficient iexpression iof ioil ifrom ioilseeds iusing ithe ihydraulic ipress irequires isize 

ireduction iof ithe ioilseeds, ifollowed iby iheat itreatment iand iapplication iof ipressure. 

amount iof ioil iexpressed iis idependent ion iparticle isize, imoisture icontent iof ithe iseed, iheating 

itemperature, iheating itime, iapplied ipressure iand ipressing itime. iAgarwal iexplained ithat ithe iinability 

ito iextract ioil ifrom iwhole iand ihalf isoybeans iclearly iindicated ithat icell iwalls imust ibe ibroken iby 

iflaking ioperations ito iallow ithe ioil ito ibe iremoved ifrom ithe iotherwise iimpervious icells. iSingh iet ial. 

i(Singh iet ial., i1984) iconcluded ithat ithe imoisture icontent iof isunflower iseed iwas ithe imost isignificant 

ifactor iaffecting ithe iexpression iof ioil ifrom ithe iseed. iA imoisture icontent iof i6% i(wet ibasis) iwas 

ifound ito ibe ioptimum ifor iexpression iof ioil ifrom ipeanut iand isunflower iseed. i(Singh iet ial., i1984; 

iBongirwar iet ial., i1977) iHeating iof ioilseeds iincreased ioil iyield idue ito ibreakdown iof ioil icells, 

icoagulation iof iprotein, iadjustment iof imoisture icontent iof ithe imeal ito ithe ioptimal ivalue ifor ipressing 

iand idecrease iin ioil iviscosity iwhich iallowed ithe ioil ito iflow imore ireadily. i(Ward, i1976) 

iTemperature iand iduration iof iheating ihave ibeen ishown ito ihave isignificant ieffects ion ithe iyield iof ioil 

iexpressed ifrom ioil ibearing imaterials, ia-la iSivakumaran iet ial. ia iconcluded ithat itemperature iand 

iperiod iof ipreheating iand imoisture icontent iwere iinteractive ifactors ithat iinfluenced ithe iyield iof ioil 

iexpressed ifrom ipeanuts iwhen ithe ipressure iof iexpression iwas ikept iat ia imaximum. iOyenuga iand 

iFetuga, iconcluded ithat imoisture icontent iafter iheating, ithe iamount iof iheat itreatment igiven ito 

isamples iand iapplied ipressure iwere ithe imost isignificant ifactors iaffecting ithe iyield iof ioil iexpressed 

imechanically ifrom iconophor inut. iThe ioil iyield iincreased iwith iincrease iin imoisture icontent iof 

isamples iafter iheating iup ito ibetween i7.4 iand i9-1% i(wet ibasis) iand ithen idecreased iwith ifurther 

iincrease iin imoisture icontent. iNo istudy iis iknown ito ihave iidentified ithe ieffects iof iprocessing ifactors 

ion ioil iyield ifrom imelon iseed. iSome iproperties iof ioils ithat ican ibe iused ito idetermine iquality iand 

itheir ipossible iuses iare irefractive iindex, ispecific igravity, iviscosity iand icolour. iThe ispecific igravity 
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iof ioil iis iof idiagnostic ivalue iin ithe iconsideration iof ithe iquality ior ipurity iof ithe ioil iand iis iused iin 

iassessing ithe iweight iof ioil iin ibulk ishipments ior ioil istored iin ilarge itanks. i(Singh iet ial., i1984) iThe 

irefractive iindex iallows ithe irapid isorting iof ioils isuspected iof iadulteration ibecause iof ithe iease iand 

irapidity iwith iwhich ithe ivalue ican ibe idetermined, iwhile ioil iviscosity iis iused iin iassessing ithe 

ilubricating iproperty iof ioils. i(Singh iet ial., i1984). 

 

 

2.4.1 Oil iseed iPretreatment i 

Irrespective iof ithe iextraction imethod ito ibe iused, ioilseed ipretreatment iis inecessary. iBasic isteps iin 

ithis iprocess iare idehulling, ipod ior iseed icoat iremoval, iwinnowing, isorting, icleaning, igrinding ior 

imilling iand ipreheating i(Ogunniyi, i2006; iYusuf iet ial., i2015). iGrinding ior icrushing iof ioilseeds iprior 

ito iextraction iis ito iensure ithat ioil-bearing iminute icells iembedded iin ifibrous istructures iare ibroken ior 

iruptured ito irelease ithe ioil i(Akpan iet ial., i2006; iTayde iet ial., i2011). iHeat itreatment ifurther 

ifacilitates ithe ioil irelease iprocess iby ireducing imoisture icontent iand ihardening ithe iinterior iof ithe 

ioilseed i(Patel iet ial., i2016). iIn irecent itimes, ipreheating iof ioilseed idone iconventionally iby ihot iair 

ioven, iis ibeing ireplaced iby imicrowave-assisted iheat itreatment, ithe ilatter ioffering isome iadvantages  

i(Mgudu iet ial., i2012). iAdditionally, igrinding ior isize ireduction iprior ito isolvent iextraction iincreases  

ithe isurface iarea ifor isolvent ipenetration ito ibring iout ithe ioil iby ileaching. iOil iyield ifrom ian 

ioleaginous iseed imaterial iis igenerally idependent ion ithe iquality iof ioilseeds. iHowever, ithere iare 

icertain ifactors ilike imoisture icontent iof imaterial, iparticle isize iand itemperature ithat ican ibe 

imanipulated iduring ipretreatment iin iorder ito imaximize ioil iyield. iAccording ito iOlaniyan i(2010), 

ioilseed ipretreatment iprior ito ioil iextraction inormally iaffects ioil iyield iand iquality. iSimilarly, 

iFaugno iet ial., i(2016) iwho icarried iout ithe ianalysis iof imain iextraction iparameters ion iyield iof 
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imechanically ipressed itobacco i(Nicotiana itabacum iL) iseed ioil ifound ithat ithe icombination iof iseed 

ipreheating iand ihigh iextraction itemperature, iamong iothers, ihad ia isignificant ieffect ion ioil iyield. 

iThus, ioilseed iprocessing ior ipretreatment iprovides ian iavenue ifor imanipulating ikey iparameters iand 

iconditions ifor ienhanced ioil iyield iand iquality. 

 

2.4.2 Mechanical iPressing: 

Many ioil-bearing iseeds iand inuts iare ibroken iup iby igrinding, iflaking, ior irolling, ithen isubjected ito 

imechanical ipressing ito iliberate ithe ioil. iThe imodern icontinuous iscrew ipress iexerts ipressures ias 

ihigh ias i30,000 ipounds iper isquare iinch. iIn imodern ipress iextraction, ioilseeds ior inuts iare icleaned, 

iand ithe ishells ior ihulls iremoved; ithe ikernels ior imeats iare iground ito ia icoarse imeal ithat iis ipressed 

iwith ior iwithout ipreliminary iheating. iCold-pressed ioil, ialso icalled icold-drawn, ior ivirgin, ioil, iis i 

 

Plate. i2: iScrew iPress iMechanical iExtractor i i i i i i i i i iSOURCE: i iPTI ichemical iLaboratory, i2021 

 

https://www.britannica.com/topic/cold-pressed-oil
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2.4.2.1  Mechanical iMelon iSeed iExtractor 

purer iand ihas ia ibetter iflavour ithan ioil iexpressed iwith ithe iaid iof iheat. iAfter ipressing ithe imeals imade 

ifrom ioily iseeds ior inuts, ithe iremaining icake icontains iabout i5 ito i15 ipercent ioil. 

Mechanical iexpression iinvolves ithe iapplication iof ipressure i(using ihydraulic ior iscrew ipresses) ito 

iforce ioil iout iof ian ioil-bearing imaterial i(Arisanu, i2013). iBy ithis imethod, ioil iyield iis ienhanced iby 

iincreased imechanical ipressure ion ithe ioil-bearing imaterial. iIn ia istudy iof ithe iyield icharacteristics iof 

iground isoybean isample iat ivarious ioperating ipressures, ipressing idurations iand iproduct ibulk 

itemperatures, iMwithiga iand iMoriasi i(2007) ifound ithat ioil iyields iincreased ilinearly iwith 

icompression ipressure i(40-80 ikgf/m2), iduration iof ipressing i(6-12 imins) iand iincrease iin ithe ibulk 

 

 i  

Plate. i3: iMechanical iExtraction idry icake iafter iseparation i i i i i i i i i i i i i i i i i i i i i 

 iSOURCE: iPTI ichemical iLaboratory, i2021 
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temperature iof ipreheated ioilseeds, ireaching ia ipeak iyield iat iabout i750C. iWith iregard ito ioil iyield, 

iscrew ipresses ihave ian iadvantage iover ihydraulic ipresses ifor ichurning iout islightly ihigher iyields, iin 

iaddition ito itheir icontinuous imode iof ioperation i(Arisanu, i2013). iMechanical ipresses i(manual ior 

ipowered) imeant ifor ismall i(laboratory) iscale ioil iextraction iare isimple, isafer iand icontaining ifewer 

isteps icompared ito isolvent iextraction iof ivegetable ioils i(Oyinlola iet ial., i2004). iHowever, iin 

ideveloping icountries ieven isimpler idevices iare iin iuse ito iachieve isimilar iresults i(Mwithiga iand 

iMoriasi, i2007). iOn ithe iindustrial iscale, iindustrial imachines ior iexpellers iare iused ifor ithe ipurpose iof 

iextracting ivegetable ioils imechanically. iMechanical ipress imethods iare ioften iused ito iextract 

ivegetable ioil ifrom ioilseeds ihaving ioil icontent ihigher ithan i20% i(Sinha iet ial., i2015). iGenerally, 

ithese imethods ihave ithe iadvantage iof ilow ioperation icost, iand iof iproducing ihigh iquality ilight 

icoloured ioil iwith ilow iconcentration iof ifree ifatty iacids i(FFAs) i(Carr, i1976; iKirk-othmer, i1979). 

iHowever, iit ihas ia irelatively ilow iyield icompared ito isolvent iextraction iand iis itherefore 

icomparatively iinefficient, ioften iwith ia ilarge iportion iof ioil ileft iin ithe icake ior imeal iafter iextraction 

i(Buenrostro iand iLopez-Munguia, i1986; iAnderson, i1996). iIn iaddition, iit iis itime iconsuming iand 

ilabour iintensive i(Bhuiya iet ial., i2015). iIn icastor ioil iextraction ifor iinstance, imechanical ipressing 

iremoves ionly iabout i45% iof ithe ioil, iwith iremaining ioil iin imeal iextractable iby isolvent iextraction 

imethod i(Ogunniyi, i2006). iThere iare itwo itypes iof imechanical ipress imethods inamely, icold-press 

iand ihot-press imethods. iCold-press ior iscarification imethod iis icarried iout iat ilow itemperature i(below 

i500C) iand ipressure, iwhereas ithe ihot-press imethod iis icarried iout iat ielevated itemperature iand 

ipressure. iCold-pressed iseed ioils iare isafer ithan ihot-pressed iseed ioils ias iadverse ieffects icaused iby 

ihigh itemperatures iare iavoided iin ithe iformer. iSome iof ithe ilikely iadverse ieffects iare idecreased 

ioxidative istability, idegradation iof ivaluable ioil icomponents iand ireduced ioil ikeeping iquality. iIn 

icold-pressed ioils, ithe ipurity iand inatural iproperties iof iseed ioils iare ipreserved i(Azadmard iDamirchi 
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iet ial., i2011; iBhatol, i2013). iThis iincludes ithe iretention iof ivaluable inutraceuticals ilike iphytosterols 

iand itocopherols iin ithe iextracted ioil i(Kittiphoom iet ial., i2015). iBecause iof ithese iattractive iqualities, 

ithere iis igrowing iglobal idemand ifor icold-pressed ioil. iIn icontrast, ihot-press imethods igive ihigher ioil 

iyield idue ilargely ito idecreased iseed ioil iviscosity iat ihigh itemperatures. iThis ienhances ioil iflow 

iduring iextraction. iThus, ihigh itemperature iincreases ithe iefficiency iof ithe iextraction iprocess iand 

iyields iof iup ito i80% iof iavailable ioil iin iseed iare ipossible i(Patel iet ial., i2016), ibut ithey imay ialso 

iengender ioil idegradation, iwith iattendant ideterioration iof ioil iquality. 

2.4.3 Operating iPrinciple iof iScrew iOil iPress iin imechanical iextraction 

Oil-bearing imaterials iare ifed ifrom ithe ihopper ito ipressing ichamber iwhen ithe iscrew iexpeller 

ipressing iis irunning. iScrew ishaft irotates iin ithe icage, iwhich ipush's ithe ioil imaterial iinto ithe imachine 

ifor ipressing. iOn ithe ione ihand, ithe iraw imaterial ikeeps imoving iall ithe itime iin ipressing ichamber. 

iUnder ithe ihigh ipressure iof ipressing ichamber, ithere iis igreat ifriction idrag ibetween ira imaterial iand 

ithe iscrew ishaft, ialso ibetween ifeedstock iand ipress ichamber. iThus, ithe ifriction idrag iand irelative 

imovement iemerge. iOn ithe iother ihand, ithe icircle idiameter iof iscrew ishaft iroot iis igradually 

ithickening iand iscrew ishaft idistance iis ireducing ilittle iby ilittle. iWhen ithe iscrew ishaft iis irotating, iit 

ipushes iraw imaterial istrongly iand irolls iover ioutward iat ithe isame itime. iThus, ithere iis ia irelative 

imovement iamong ievery iraw imaterial iparticle. iThe iquantity iof iheat ifrom ifriction idrag isatisfies  

itechnology iin ithe ipressing, iwhich iwill icontribute ito ithermal idenaturation iof iprotein iin ithe imaterial, 

iand iimprove ithe ioil iextracting irate imeantime. iThe iscrew ioil iexpellers iof ibig iscale ior ismall iscale 

ihave isimilar itheories iduring ithe ipressing iprocess. 
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2.5 Gas ichromatography imass ispectrometry i(GC/MS): 

 

Gas ichromatography imass ispectrometry i(GC/MS) iis ian iinstrumental itechnique, icomprising ia igas 

ichromatograph i(GC) icoupled ito ia imass ispectrometer i(MS), iby iwhich icomplex imixtures iof 

ichemicals imay ibe iseparated, iidentified iand iquantified. iThis imakes iit iideal ifor ithe ianalysis iof ithe 

ihundreds iof irelatively ilow imolecular iweight icompounds ifound iin ienvironmental imaterials. iIn 

iorder ifor ia icompound ito ibe ianalysed iby iGC/MS iit imust ibe isufficiently ivolatile iand ithermally 

istable i(Barding iet ial., i2013). iIn iaddition, ifunctionalised icompounds imay irequire ichemical 

imodification i(derivatization), iprior ito ianalysis, ito ieliminate iundesirable iadsorption ieffects ithat 

iwould iotherwise iaffect ithe iquality iof ithe idata iobtained. iSamples iare iusually ianalyzed ias iorganic 

isolutions iconsequently imaterials iof iinterest i(e.g., isoils, isediments, itissues ietc.) ineed ito ibe isolvent 

iextracted iand ithe iextract isubjected ito ivarious i'wet ichemical' itechniques ibefore iGC/MS ianalysis iis 

ipossible. 

2.5.1 Principle iof iOperation: 

The isample isolution iis iinjected iinto ithe iGC iinlet iwhere iit iis ivaporized iand iswept ionto ia 

ichromatographic icolumn iby ithe icarrier igas i(usually ihelium). iThe isample iflows ithrough ithe 

icolumn iand ithe icompounds icomprising ithe imixture iof iinterest iare iseparated iby ivirtue iof itheir 

irelative iinteraction iwith ithe icoating iof ithe icolumn i(stationary iphase) iand ithe icarrier igas i(mobile 

iphase). iThe ilatter ipart iof ithe icolumn ipasses ithrough ia iheated itransfer iline iand iends iat ithe ientrance 

ito iion isource i(Emwas iet ial., i2015) iwhere icompounds ieluting ifrom ithe icolumn iare iconverted ito 

iions. 

Two ipotential imethods iexist ifor iion iproduction. iThe imost ifrequently iused imethod iis ielectron 

iionisation i(EI) iand ithe ioccasionally iused ialternative iis ichemical iionisation i(CI). iFor iEI ia ibeam iof 
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ielectrons iionise ithe isample imolecules iresulting iin ithe iloss iof ione ielectron. iA imolecule iwith ione 

ielectron imissing iis icalled ithe imolecular iion iand iis irepresented iby iM+.
 i(a iradical ication). iWhen ithe 

iresulting ipeak ifrom ithis iion iis iseen iin ia imass ispectrum, iit igives ithe imolecular iweight iof ithe 

icompound i(Barding iet ial., i2013). 

 iDue ito ithe ilarge iamount iof ienergy iimparted ito ithe imolecular iion iit iusually ifragments iproducing 

ifurther ismaller iions iwith icharacteristic irelative iabundances ithat iprovide ia i'fingerprint' ifor ithat 

imolecular istructure. iThis iinformation imay ibe ithen iused ito iidentify icompounds iof iinterest iand ihelp 

ielucidate ithe istructure iof iunknown icomponents iof imixtures. iCI ibegins iwith ithe iionisation iof 

imethane i(or ianother isuitable igas), icreating ia iradical iwhich iin iturn iwill iionise ithe isample imolecule 

ito iproduce i[M+H]+
 imolecular iions. iCI iis ia iless ienergetic iway iof iionising ia imolecule ihence iless 

ifragmentation ioccurs iwith iCI ithan iwith iEI, ihence iCI iyields iless iinformation iabout ithe idetailed 

istructure iof ithe imolecule, ibut idoes iyield ithe imolecular iion; isometimes ithe imolecular iion icannot ibe 

idetected iusing iEI, ihence ithe itwo imethods icomplement ione ianother. iOnce iionised ia ismall ipositive 

iis iused ito irepel ithe iions iout iof ithe iionisation ichamber. i(Emwas iet ial., i2015). 

The inext icomponent iis ia imass ianalyser i(filter), iwhich iseparates ithe ipositively icharged iions 

iaccording ito ivarious imass irelated iproperties idepending iupon ithe ianalyser iused. iSeveral itypes iof 

ianalyser iexist: iquadrupoles, iion itraps, imagnetic isector, itime-of-flight, iradio ifrequency, icyclotron 

iresonance iand ifocusing ito iname ia ifew. iThe imost icommon iare iquadrupoles iand iion itraps. iAfter ithe 

iions iare iseparated ithey ienter ia idetector ithe ioutput ifrom iwhich iis iamplified ito iboost ithe isignal. iThe 

idetector isends iinformation ito ia icomputer ithat irecords iall iof ithe idata iproduced, iconverts ithe 

ielectrical iimpulses iinto ivisual idisplays iand ihard icopy idisplays. iIn iaddtion, ithe icomputer ialso 

icontrols ithe ioperation iof ithe imass ispectrometer.(Barding iet ial., i2013). 
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Fig. i1 i i i i i i iOperational iprincipal iof igas icolumn imass ispectroscopy 

Source: i(Barding iet ial., i2013). 

 

Fig. i2 i i i i i i iGC-MS iSpectrum 
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Table i4. iGC-MS iidentification  iof icompounds  ifrom iderivatised  iTomatoes  iSeed iOil 

 i iSOURCE: iBotinestean iet ial., i2012 

 

 
 
 i i i i 
 

 

 

 

 

 

 

RT 
(min) 

 
 i i i i i iArea 

i(Abund.min) 

 
Area 

i(%) 
 

Name 

6.303 15863 0.147833 Decane 

6.908 15743 0.146715 Hexanal idimethyl iacetal 

12.977 45003 0.419399 Tetralin 

23.265 13812 0.128719 Myristic iacid, imethyl iester 

26.685 1450646 13.5191 Palmitic iacid, imethyl iester 

29.705 2022748 18.85073 Oleic iacid, imethyl iester 

29.869 5892298 54.91247 Linoleic iacid, imethyl iester 

30.175 315516 2.940409 Linolenic iacid, imethyl iester 

30.58 116262 1.083488 Oleic iacid, iethyl iester 

30.733 379397 3.535739 9,12-Octadecadienoic iacid, iethyl iester 

32.096 145501 1.355977 9,12-Octadecadienoic iacid, iethyl iester 
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Table i5. iFatty iacid icomposition iof iTomatoes  iSeed iOil i i i i i i iSOURCE: iBotinestean iet ial., i2012 

 

 

FAME 

Concentratio

n iFAME1 
(mg/mL) 

Mass 

iof ioil1
 

i(g) 

Volume iof 

ioil1
 i(mL) 

Mass 

iof 

iFAME
1 

(mg) 

Concentration 

iof i iFAME iin 

iTSO1 
(%) 

PAME 0.05  

0.11 

 

3.80 
0.18 17.18 

OAME 0.07 0.27 9.20 

LAME 1.34 2.96 48.22 
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CHAPTER iTHREE 

3.0    MATERIALS iAND iMETHODS 

3.1.1 Sampling iand iCollection 

The iFresh iMelon iseed isamples ithat iwere iused ifor ithe iextraction iof iMelon iseed ioil iduring ithe 

icourse iof ithis iproject iwere ipurchased ifrom iUselu imarket, iBenin-city, iEdo istate. i 

3.1.2 Materials 

3.1.3 Apparatus 

• Sample iplastic ibottles i(500ml) 

• Beaker i(250 iml) 

• Syringe 

• Glass ifunnel 

3.1.4 Reagents 

• Potassium ibromide i(KBr) ipowder. 

• Nujol i(C15H11ClO7) iWhite imineral ioil. 

3.2 Equipment 

1. iScrew iPress iExtractor iGGZX-120. 

3.2.1 i iMechanical iExtractor iMajor iParts 

• 1. iSeed iHopper 

• 2. iPress inozzle 

• 3. iOil iCanals  
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2. iGas iChromatograph iMass iSpectrometer iGCMS-QP2010 iSE. 

3.2.2 i iGas iChromatography iand iMass iSpectroscopy iMajor iParts 

• 1. iInjector 

• 2. iA icolumn 

• 3. iIon isource 

• 4. iMass ianalyzer 

• 5. iDetector 

4. iAnalytical ibalance iISO i9001:2008, iOHAUS. 

 

3.2.3 Preparation iof iSample ifor iFourier itransform iinfrared ispectroscopy iAnalysis 

0.5g iof ithe ioil isample iwas imixed iwith i0.5g iof iPotassium ibromide i(kbr) iafter iwhich i1ml iof inujor i(a 

isolvent ifor ipreparation iof isample iby iBuck i530 iIR- ispectrophotometer) iwas iintroduced iinto ithe 

isample iwith iaid iof isyringe ito iform ia ipaste ibefore iintroducing iit iinto ithe iinstrument isample iMould 

iand iallowed ito iscan iat ia iwavelength iof i600-4000nm ito iobtain iits ispectra iwavelength. 

3.2.4 Extraction iprocess iof imelon iseed ioil 

Before ithe ioperation iof ithe imachine, idirect isteam ivia ia ihose iwas iuse ito iclean ithe iextractor, ithis iwas 

idone ito iprevent icontamination. iThe iextractor iwas iswitched ion iand iallowed ito iheat, iand ithe 

itemperature iwas iset iat ithe itemperature ithat iwill inot icause ithe iconstitute iof ithe imelon iseed ito 

idenature ibelow i100°C. iThe iMelon iseed iwas iweighted iabout i100kg iand iwere ifed ifrom ithe ihopper 

iof ithe imechanical iscrew ipress iextractor ito ithe ipressing ichamber, iwhen ithe iscrew iexpeller ipressing 

iis irunning. iThe iScrew ishaft irotates iin ithe icage, iwhich ipush's ithe iMelon iseed icontaining ithe ioil iinto 
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ithe imachine ifor ipressing. iOn ione ihand, ithe iraw imaterial ikeeps imoving iall ithe itime iin ipressing 

ichamber. iThe iScrew ishaft ipasses ithe imelon iseed ito ithe iheated izone iof ithe iextractor, ithis ipressure 

iand iheat icreated ipress ithe imelon iseed iand iextract ithe ioil ifrom iit. iThen ithe ioil icome iout ifrom ithe ioil 

iplate iand iit ipasses ithrough ia ifilter, ithe ifilter iremoves iany iseed ior icake ipresent iin ithe ioil. iAnd iit iis 

icollected iinto ia icollection icontainer. iAt ithe iother iend iof ithe imechanical iextractor, ithe icake iis 

iremoved. 

3.2.5 Gas iChromatography iand iMass iSpectroscopy 

• Ion iSource iTemperature: i230.00°C 

• Interface iTemperature: i250.00°C 

• Solvent iCut iTime: i4.50min 

• Detector iGain iMode: iRelative 

• Threshold: i2000 
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CHAPTER iFOUR 

4.0     i i i  RESULT 

4.1 TABLE i6: iFATTY iACID iCOMPOSITION iOF iMECHANICALLY iEXTRACTED i i i 

iMELON iSEED iOIL iMONTH i1 

R/T Area 

iPercent 

i(%) 

Molecular 

iFormula 

Molecular iname iof icompound Trivial iname Saturated/Unsaturated 

17.524 6.40 C17H34O2 Hexadecanoic iacid, imethy iester Palmitic iacid saturated 

19.65 36.52 i C19H34O2 9, i12 i– iOctadecadienoic iacid Linoleic iacid unsaturated 

19.740 8.85 C19H36O2 10 i– ioctadecenoic iacid isooleic iacid unsaturated 

19.800 0.60 C19H36O2 6 i– ioctadecenoic iacid Petroselinic iacid unsaturated 

20.060 5.07 C19H38O2 Methyl istearate Stearic iacid saturated 

22.008 5.35 C29H48O Stigmasta i– i5-2-3 i– idien- i3--ol stigmasterol unsaturated 

23.566 0.63 C19H36O3 9- ioctadecenoic iacid i1,2-hydroxyl imethyl iester Beta-Tocopherol unsaturated 

23.566 0.63 C28H48O2 2H-1-Benzophyran-6-ol, i3,4-dihydro-2,5,8, itri 

imethyl i– i2(4, i8, i12 i– itrimethy itridecyl) 

Gamma-

sitosterol 

unsaturated 

24.181 14.07 C28H50O Stigmast-5-en-3-beta-ol Stigmasterol unsaturated 

24.692 0.27 C28H48O2 Cholest i– i8 i–ene i– i3, i6-diol, i14 i– imethyl i– i(3 ibeta)  unsaturated 

25.266 0.35 C32H48O6 2 i– i(16 i– iAcetoxy i– i11 i–hydroxy i– i4,8,10,14 i– 

itetramethyl i-3-oxohexadecahydrocyclopenta 

  

25.906 1.73 C30H50O Lup i-20 i(29) i– ien i-3 ibeta-ol Lupeol unsaturated 
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26.816 19.77 C30H50O Lup i-20 i(29) i– ien i-3 ibeta-ol Lupeol unsaturated 

4.2 TABLE i7: iFATTY iACID iCOMPOSITION iOF iMECHANICALLY iEXTRACTED i i i 

iMELON iSEED iOIL iMONTH i2. 

R/T Area 

iPercent i(%) 

Molecular 

iFormula 

Molecular iname iof icompound Trivial iname Saturated/Unsaturated 

17.520 10.60 C17H34O2 Hexadecanoic iacid Palmitic iacid saturated 

19.653 52.74 i C19H34O2 9, i12 i– iOctadecadienoic iacid Linoleic iacid unsaturated 

19.741 16.0 C19H36O2 11 i– ioctadecenoic iacid Vaccenic iacid unsaturated 

19.799 1.36 C19H36O2 9 i– ioctadecenoic iacid Oleic iacid unsaturated 

19.963 1.04 C20H40O Hexadecen-1-ol,3,7,11,15-

tetramethyl 

stigmasterol  

20.066 9.45 C19H38O2 octadecanoic Stearic iacid saturated 

22.022 0.89 C19H36O3 9 i–octadecenoic iacid, i1,2- ihydroxyl- 

imethyl iester 

 unsaturated 

22.676 0.36 C25H42O2 Cyclopropane ibutanoic iacid  saturated 

23.610 7.08  2 iH i– i1 i– ibenzopyran i– i6 i– iol, i3,4-

dihydro i2,7,8 itrimethy i-1-2 i(4, i8 i12 i- 

itrimethyltridecyl) 

  

25.09 0.46  Octadecanal, i2 i- ibromo  saturated 
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4.3 TABLE i8: iFATTY iACID iCOMPOSITION iOF iMECHANICALLY iEXTRACTED i i i 

iMELON iSEED iOIL iMONTH i3. 

R/T Area 

iPercent 

i(%) 

Molecular 

iFormula 

Molecular iname iof icompound Trivial 

iname 

Saturated/Unsaturated 

16.973 3.58 C16H32O2 Tetradecanoic iacid, i12 i– imethyl, 

imethyl iester 

 saturated 

19.090 43.50 C19H34O2 9, i12 iOctadecadienoic iacid linoleic unsaturated 

19.76 11.84 C19H36O2 9 i- iOctadecadienoic iacid   

19.501 5.92 C19H36O2 octadecenoic iacid Stearic saturated 

27.630 5.97 C19H28O4 2 i– icyclohexene i– i1 i–carboxylic iacid   

27.674 8.66 C30H50 2,66,10,14,18,22, itetracosahexaene, 

i2, i6,10, i15, i19, i23 i– ihexamethy, 

i2,6,10,15,19,23 i- ihexamethyl 

Squalene unsaturated 

27.785 1.25 C29H48O3 Stigmasta i– i5,22 i– idien i-3 i–beta i- iol stigmasterol unsaturated 

28.715 16.13 C30H50 2,66,10,14,18,22, itetracosahexaene, 

i2, i6,10, i15, i19, i23 i– ihexamethy, 

i2,6,10,15,19,23 i- ihexamethyl 

Squalene unsaturated 

28.715 3.05 C28H46O 7, i22 i- iergostadienol   
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4.4 TABLE i9: iMAJOR iFATTY iACIDS/ iCONTENT iOF iSFA, iMUFA, iPUFA iAND 

iTUFA iIN iMECHANICALLY iEXTRACTED iMELON iSEED iOIL. 

 

Fatty iacids Composition i(%) 

Palmitic 10.06 

Stearic 14.52 

Iso-Oleic 8.85 

Oleic 1.36 

linoleic 132.76 

SFA i  

TABLE i1 15.85 i 

TABLE i2 15.67 

TABLE i3 3.58 

MUFA  

TABLE i1 9.45 

TABLE i2 17.36 

TABLE i3 - 

PUFA  

TABLE i1 36.52 i 

TABLE i2 52.74 

TABLE i3 43.50 

TUFA 159.57 
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4.5 TABLE i10: iESSENTIAL iAND iNON- iESSENTIAL iFATTY iACIDS iOF 

iMECHANICALLY iEXTRACTED iMELON iSEED iOIL. 

Essential ifatty iacids Concentration% Non-essential ifatty iacids Concentration i% 

Linoleic 132.76 Palmitic 10.06 

Linolenic i*  Oleic 1.36 

  Stearic 14.52 

  Iso ioleic 8.85 

  Vaccenic 19.741 

  Methyl i12-

methyltetradecanoate 

3.58 

  Petroselinic iacid 0.60 

Total iessential ifatty iacid 132.76 Total inon-essential ifatty 

iacid 

58.111 
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4.6 TABLE i11: iCLASSIFICATION iOF iMECHANICALLY iEXTRACTED iMELON 

iSEED iOIL iBASE iON iSATURATED iAND iUNSATURATED iFATTY iACIDS. 

 i i i i i iSaturated ifatty iacids i i 

i i(SFA) 

 iArea ipercent i(%) 

 Table i1 Table2 Table i3 

Palmitic iacid 6.40 10.60 - 

Stearic iacid 9.45 5.07 - 

Methyl i12-

methyltetradecanoate 

- - 3.58 

Monounsaturated ifatty 

iacids i(MUFA) 

   

Oleic iacid - 1.36 - 

Vaccenic iacid - 16.0 - 

Iso-oleic iacid 8.85 - - 

Petroselinic iacid 0.60 - - 

Polyunsaturated ifatty 

iacid 

   

Linoleic iacid 36.52 52.74 43.50 
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4.7 TABLE i12: iPOLYUNSATURATED/SATURATED iINDEX iFOR 

iDETERMINATION iOF iNUTRITIONAL iVALUE iOF iMECHANICALLY iEXTRACTED 

iMELON iSEED iOIL. 

 %SFA %MUFA %PUFA P/Sindex 

Table i1 15.85 9.45 36.52 2.30 

Table i2  i i i i i i i 15.67 17.36 52.74 3.37 

Table i3 3.58 - 43.50 12.15 
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CHAPTER iFIVE 

5.      i i i i iDISCUSSION 

 

The ioutcome iof ithe imelon iseed i(Citrullus icolocynthis) ioil's ifatty iacid iprofile ianalysis i(Table i– i1, i2, 

i3), ishows ithat ithere iare i8 ifatty iacids iin ithe ioil. iWith ithe iexception iof iC-18, iC-20, iC-21, iC-22, iC-

23, iC-24, iC-26, iC-27, iC-and iC-31, ithe ifatty iacids iranged ifrom iC-16 ito iC-32. iThere iwere ifive imajor 

ifatty iacids i(Table i4): ilinoleic iacid i(52.74-36.52%), iwhich iwas ithe imost idominant, ifollowed iby iiso-

oleic iacid, ipalmitic iacid, istigmasterol, iStearic iacid, iand ioleic iacid. iThe iresults iindicated ithat imelon 

iseed ioil ihad iextremely ihigh ilevels iof iunsaturated ifatty iacids, iwhich itotalled ito i159.57%. iPalmitic, 

ioleic, iStearic, iand ilinoleic iacids iare ithe imain ifatty iacids ipresent iin ithe ioil, iconstituting imore ithan 

i90% iof ithe itriacylglycerol iportion iwith ia ipredominance iof ilinoleic iacid i(36.52 i%) iin i(Table i1), 

iwhich iis ilower ithan ithe ivalues ifound iby i(Nolte iand iLoesecke). i(65.61 i%). 

Linoleic iacid ilevels iare ihigher ithan ithose ifound iin icotton iseed ioil. iThe ivalues iare ivery isimilar ito 

ithose iof isoy ibean, isesame, iand icorn ioils. iThis iimplies ithat imelon iseed ioil icould ibe ia igood 

isubstitute ifor icooking, itable iand ifrying ioils. iPetroselinic iacid, iBeta-Tocopherol, iGamma-

sitosterol, iand iCholesterol, iwere ipresent iin itrace iamounts iin ialmost iall ithe isamples. iAcording ito ithe 

iresult iobtained, ilinolenic iwasn’t idetected, ithis imay ibe idue ito ithe iamount iof ilinolenic ipresent iin ithe 

imelon iseed ioil, iit imay ibe ipresent iin ivery ilow iquantity ithat iis ibelow ithe idetection ilevel iof iGCMS. 

iThe ilow ilevels iof ilinolenic ioil iwill icontribute ito ihigh istability iin ithe ioil ias ireported iby 

i(Gurudeeban iand iRamenathan, i2010). iSqualene, istigmasterol, iand iphytol iwere ialso ifound ito ibe 

ipresent iin ia ihandful iof ithe isamples. ilinoleic iacid icontributed ithe imost ito ithe ifatty iacid iprofile, iwith 

ia ivalue iof i36.2, ifollowed iby ipalmitic, ioleic, iand istearic iacids iin ithat iorder, iwith ivalues iof i8.85, i6.4, 
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iand i8.5.0%, irespectively. iThe ioverall iamount iof iunsaturated ifatty iacids iwas i65.39 ipercent. iThe 

iamount iof itotal iunsaturated ifat iobtained iwas iless ithan ithe i82.1% ifound iby iMello iet ial. i(2011) iand i 

(El-Adawy iand iTaha). iThese idifferences ican iprobably ibe iexplained ibased ion ithe idifferent ivarieties  

iof ithe imelon iseed ioil iused iin ithe istudy ialso ithe itype iof iextraction iemployed iand ithe icircumstances 

isurrounding ithe imelon iseed's igrowth imay ibe ito iblame. iIt iwas ifound ithat ithe imelon iseed iis 

iextremely ihigh iin ipoly iunsaturated ifatty iacids, iwhich ihave ibeen isaid ito ibe ibeneficial ifor idiabetes  

ipatients i(Gurudeeban iand iRmenathan, i2010). 

 

Due ito ithe ipresence iof ilarge iamounts iof ilinoleic iand ioleic iacids, imelon iseed ioil icould ibe isuitable 

ifor iculinary ipurposes, ifor ithe imanufacture iof imargarines. 

Stigmasterol iwas ifound ito ihave iabout i(24.181). iStigmasterol iis iused iin ithe isynthesis iof isteroid 

ihormones iwhich iare iused iin ithe itreatment iof ihumans, iespecially icortisone. iHowever, iits ipresence 

iin isoybean ioil isteroid imixtures imakes istigmasterol ione iof ithe imost iabundant isources ifor ithe 

isynthesis iof isteroid ihormones i(Fieser iLF iand iFieser iM). iThe idifferences iin ifatty iacid icomposition 

ireported iin ithis istudy icould iprobably ibe idue ito ivariation iin imethod iof ilaboratory ianalysis iand 

igenetic ivariability. iThis ican ibe isupported iby ithe ifindings iof iKaranja, iwho ireported ithat idifferences  

iin ifatty iacid icomposition iof iPumpkin icould iprobably ibe idue ito ivariation iin ithe iharvesting iseason, 

igeographical ilocations, imethod iof ilaboratory ianalysis iand igenetic ivariability. 

It ihas ibeen iwell idemonstrated ithat ilinoleic iacid ilowers iblood icholesterol iand iLDL icholesterol 

iconcentrations, iparticularly iwhen iit ireplaces ithe icommon isaturated ifatty iacids. i(Mensink iand 

iKatan i1992; iMensink iRP iet ial., i2003). iThis icholesterol-lowering ieffect iof ilinoleic iacid iis inot 

ilinear iacross ithe irange iof iintakes, iand ithe ibiggest ieffect iis iseen igoing ifrom ia ilow ito ia imoderate 

iintake. iLinoleic iacid iacts ithrough iSterol iregulatory ielement-binding iprotein, ito ireduce icholesterol 

ibiosynthesis iand ito iupregulate ihepatic iLDL ireceptor igene iand iprotein iexpression, icreating ia 

isituation ithat ifavors ihepatic iclearance iof icirculating iLDL. ipalmitic iacid i(16:0) ihave ispecific iroles 
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iin iacylation iof imembrane iproteins ithat iare iimportant iin ianchoring ithose iproteins ito ithe iplasma 

imembrane i(Simons iand iGerl i2010). iMany icell imembrane iphospholipids icontain isignificant ipro- 

iportions iof ipalmitic iand istearic iacids; ineural icell imembrane iphospholipids icontain isome ilonger 

ichain isaturated ifatty iacids. iCeramides iand isphingolipids ican ibe irich iin isaturated ifatty iacids, iwhile 

igangliosides iare ioften ivery irich iin istearic iacid. iThe ihigh isaturated ifatty iacid icontent iof ithese 

istructures iis irelated ito itheir imembrane ilocation iand ito itheir ifunction. iLipid irafts, iwhich iare iplasma 

imembrane imicrodomains ithat iserve ias icell isignaling iplatforms, iare iusually irich iin isaturated ifatty 

iacid–containing iphospholipids iand isphingolipids i(Simons iand iGerl i2010). 

Table i4 iindicates ithat imechanically-extracted imelon iseed ioil icontains itotal isaturated ifatty iacid 

icontent iof i15.85%, i15.67% iand i3.58% irespectively, ifor itable i1, i2, iand i3. iTable i1 iand i2 ieach ihave 

imonounsaturated ifatty iacid ipercentages iof i9.45% iand i17.36%. iIt ihas ithe icorresponding iamounts 

iof ipolyunsaturated ifatty iacids ifrom itables i1, i2, iand i3 i36.52%, i52.74% iand i43.50% irespectively. 

iThis isuggests ithat ithe iunsaturated ifatty iacids ifound iin imelon iseed ioil, iwhich iare ihighly 

iconcentrated, imay ihelp ilower ithe irisk iof icardiovascular idisease. iThe iresult ifrom ithe iGCMS 

ianalysis ihas ishown ithat ithe ioils ifrom ithe iseeds ialso ipossess ithe itherapeutic iability, iderivatives iof 

ihexadecanoic iacid i(Palmitic iacid) ihave ibeen ireported ito iprevent ilipopolysaccharide-induced 

iinflammation iby isuppressing ithe iproduction iof icytokines iand iNF-κB. i 

The ianti-inflammatory iproperty iof ithe icompound ihas ibeen ilinked ito itheir istructures, ithe icompound 

ialso iposes ias ian iactive iantimicrobial iand iantidiarrheal iagent. i(Aparna iet ial., i2012). i 

In imonth i1 i(Table i1), ithe ifatty iacid icomposition iremained istable ifor ithe ifirst imonth, iwith ilittle isign 

iif idegradation. iIn iTable i2 iand iTable i3 ithe iresults ishow ithat; ithe ifatty iacid icomposition iof ithe imelon 

ifeed ioil, idegraded, ithis iis irepresented iby ithe ipresence iof iergostadienol, istigmasterol iand iSqualene. 

i 

The idegradation iof imelon iseed imay ibe ias ia iresult iof ithe istorage imethod iused ito istore ithe ioil. 

iDegradation ican ibe icaused ias ia iresult iof iphoto-oxidation iof ithe ioil, ias ia iresult iof iexposure ito ilight. 

The iP/S iindex iof ithe imechanically iextracted iseed ioil iis ishown iin iTable i7 ito ibe i2.30, i3.37, i12.15 

irespectively, ifor iTable i1, i2, iand i3. iThe iP/S iindex iis icrucial ifor idetermining ithe inutritional ivalue iof 

icertain ioils. iOils iand ifats iwith iP/S iindices igreater ithan ione i(1) iare iregarded ias ihaving inutritional 

ivalue. iCitrullus ivulgaris iis ihence iedible iand ihas ia ibetter inutritional ivalue. i 
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5.1      i i i i iCONCLUSION 

The ipresented idata isuggest ithat iMechanically iextracted iMelon iseed ioil, iis ivaluable iwith iexcellent 

inutritional ivalue. iAccording ito ithe inutritional ievaluation iof ithe ifatty iacids, imelon iseed ioil iis ia igood 

isource iof ifatty iacids. iIt ihas ihigh iamount iof iunsaturated ifatty iacids, iwith ioleic i(1.36%) iand ilinoleic 

i(36.52 i%) iacids ibeing ithe imost iprevalent iones. iAdditionally, ithe ioil ifrom imelon iseeds iis ia 

isignificant isource iof istearic iand ioleic iacid. iThese iadditions imay isignificantly ihelp icombat ithe 

iwidespread iissue iof imalnutrition iin ithe ination. iOverall, ithe iresults iof ithis istudy iindicated ithat ithe 

imechanically iextracted imelon iseed ioil ihave ipotential irole iin ilowering ithe irisk iof icardiovascular 

idisease, iblood icholesterol iand iLDL icholesterol iconcentrations, isynthesis iof isteroid ihormones, iand 

iit ialso iplay isignificant irole iin ithe imanufacture iof imargarines. iIt ihas ipotential iuse ias ianti-

inflammatory iagent iand iantiallergic iagent. i 

 

5.2      i i i i iRECOMMENDATION 

Melon iseed ioil, iis igood ifor iconsumption, icooking iand imany ihealth ibenefits, ihence iit iserve ias ia 

igood iremedy ito imany idiseases, iand ias imajor isource iof iessential ifatty iacids. i i imelon iseed ioil iis 

irecommended ito ilower ithe irisk ifor iheart idisease. 
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