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Coeonuti'ar@ gro's-M in out^of-tJueMfa^ piac©®-is* th® 

Malayan S'SifiinauX-a? coeomut oil la ©.©©end gsfsly la lajsoytaae© 

to th<® natural rubbs^ auS the tia iafiyLetrles In this P©n3,a« 

sula*    Wsurtia© ©xperlenee demossstrated %h® basic iBportanCQ 

■of %h9 fsta and oils for food.    M't©r World War Ii? th» 

British ^ovarimoiit intrc^lueed a©tj plantatioa- a©thscls isa 

l-Jalc^a la GPtim to iaereas® the production of coaonut oil, 

la tlela^a there m'® efeomt 50 toMoa eo&p&al©s operating 

oooomt plantation© * alone or in conbiaation ulth rubfe©rs 

eael total ■coeonut e,er©as© is now oii©~alxth that of rubber» 

tfhieh is the iMustFj of first .iuporteaccf*.    fh© mosiey is- 

eoiffi© from th©0© thr©0 (rubbor* tin* eoeonut) has fo®®m so 

groat that th© astiv©© ar@ HO longer iatorost^d in til© 

production of rio©, whieh is th@ maia food in the diet of 

the population in thio Peninsuls* 

The ©liajat© of the U&X®tfm Peninsula is oonsidorablj 

w©tt©r and m®r$ hwid than that of Ceylon and most of Satis, 

fh© toiapemturo does not airerag© aueh above 809F*,> but tho 

hls^i huioidity oskes It difficult to endur©, . On the west 

coasts ttfhor© the eoconut pl&ntations s^"© prinolpftlii" lo- 

cated * ^h@ rainfall averagoa fro® 70 to 125 inches a year 

(56}9 eoffilng mostly from Septenabor to January and agaisi 
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£r<M Marea to Say^ but eoaiiiauing dmrto$ th© r©maiaa©f, of 

tho jear usualij at t&© rate of sovoral inches © moata,- 

!Sh0 <p©©t e©©st hm mi ©voja teati©^ pr©©ipltatioa T&ec&uso 

it g©t© tjh© full ©M^©p of tild acsrth-eastr moasoon off ti&e 

Chtoa §©■©■♦ 

Sa quality A Malayea eogMpa i»aal5s feelow that fro® 

0-©srl©a amd Xadia tooft at)'0V9 that of th^ South S©a lelamde^ 

It is ia part 8UA«Srled^ tet ^eiather eondltione s^c^saitat# 

v©XT s-eneral ttsa of ©rtlfleiaX drfiag aotUods,   $he m®r&Q% 

yield of oil obtaladd \% ^ruoblns dspy copra is ©oasid©s?©d 

to b© approxlmato'ly ^3 peretmt (3)* 

Bof ore llorM Ir^sr Ils peanut oil ©at lard were the 

oaljp tvo iiii:port©at ©ooklag oils, ana ^ata us©4 % the popula* 

tlott of U&l&fe.:*   th® high fr©© fatty fcold @©at.®Bt of ooeo* 

nut oil to Kalaya la due to the dryi&s ®$ the ©opre fey the 

erud^ ©ad poorly o<sittpolle& aativ© method*   However# I'r©© 

acida oi ooooaut oil are wry aotieeahle if ps^aent la eom* 

aiderable Gffiotmtey asd they ©,FO eufflelently volatile amd 

aoluhle to eontHftute a d©oid©d ©tor m.& flavor t© the 

foosts oootced la. It*    ]>ue to thla oharaoterlatlo proporty* 

the edlbl© imlud of eoeoaut oil Is greatly redueed* 

Pigs gsromj la Malays ®ad other tropical som©s usu*- 

ally have ai«oh aore ©uscl© th@E3. fat la thoir foofiiegu    For 

this r@©soa the price of lard is usually teh tiaos the 

prie© of rice..    Beoaua© of the llmltatioja of cultivated 
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laadp peoaut pyoduetloa In nalcya. io VQFJ IGV*   S'eaaut oil 

is usually isiported from Chi?ia OP India,    OvJing to %ho 

GlrtX war in Ohtaa and the food shortago la India after 

w^orld yar 11^ th© isportatioa of ^tmut oil Into :»2aleya 

is verj difficult*    In. -additiono Its pric© Is fivo timed 

that of rio©i, whiX© cocottut oil is oao-^half tli© pric© of 

rie© ♦ 

For this study.6 30 pounds of erud© ^ooonut oil woro 

ii3port<$d Srm a eoconut oil plant. In the Selenger State of 

Malaya* 

fho firat purpose Of the present investigatioa I-IE® 

to refia©.# I3l©ach» and deodorise this crude cooojaut oil to 

produce SM edibl© oil md aalte it possible to aubstltute 

it for peajiut oil*.   Ihe aeecmd purpose x-ias to study the 

©£f©Gtive&©©s of differeiat autioxidaatB m ©tabllisera fop 

the refiaed coaonut oil* 
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is..   iMmmim REitmi 

reiativ© to the proSuetloa of ¥®g©tat>l@ oils ar© ©■©■ g@2i©r* 

ally inadequate tb&t in mrnif eases asf eetiaate of ^JorM 

preSueticsi can fe© ragm'dea as iitt.l© fe©tt©r than m iat©l- 

ligexit guese* 

fli© mv<3rss© yearly proOuetloti dt the priaelpaX efll* 

ble plant oil© aad ^ats of eommepee f^oa 1934 to 193© are 

ehomi la Vstole X U7)* 

Before 1940 (3) approxliBate^ 40 p®r®m% of tin© 

eopra from Goyim* # p«reeat of tswit from the Vhlli&pi&mt 

?0 pereent of that froa British Ilals|ra.ft and 95 pereeat of 

that frcja the letherlaafi®- laat I»ai©s w^r© esporteA for' 

erushias^ 

Aeoordiag t® @ria©«® {5)s the aaited states ..Import'Sd 

%n exeeae of 900 slllioB pound® of oopr© 1m 193Bd while the 

vcria proauetloE of oopr^ vae apprextoately 1500 millloa 

pouais ©t that tiiafc* 

us© of eoeoml oil in the United. States. m& in lurop© is 

tor the maauf&etur© of soap®  (3),    Ooeoamt oil is ©ap©~ 

cially adaptable for soap making#    fher© are © numher of 

reasons for Its popularity for soap amting {36)*   Goeoawt 
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mxnm zum oim m® mm 

■,,  ,^^,#1^ ,,„.„, -.^^w^^, -,., „ ,,,^p,H^a,,<Ml,,^0UiB^8,,,   va  

Oobtooeeed Oil 30 

^©anat Oil 30 

CoeomuS Oil 85 

oii^# on ao 

Bofmm on 173 

Pala Oil 12*5 

Qom Oil 2*5 

Fala^tosm©! Oil f'S 

U&pmo®& Oil 7*5° 

iasaa© Oil S^O® 

luNifa.ii.wi.m,ii|,i»». inmtWjvMkie.** ii-L-rti,■■ HlKfr.i.yirfrftiii".lotf^j. 

oil (lilt^ pa.lifl^k©ra©I oil, t&ich %& xresdmblea very elosGly) 

coatala© a large proportioa of iamric ©ad mj-risti© aeld, 

Tha eeiiffis eompoiuinds ef tM^s© two acids ero fair If solubl® 

%n water beoaus© of %lw tehort l^dpooaf'bon. ebain length. 

Other fats ead o.|ls# pa^tieularly tallow ©ad palm oil* ar© 

tf©ll adapted to ©oap .©afeiag., Tbtai hon© oxeept coeonut and 

pBlm*k®m©.l eombtoe© the qmaltti©© la a sQap of solufelliti' 

©M hardiness^ 



Foraerl^9 a Isrg© volua© of eoooa^t oil fo«ad it© 

imj Into aafgerin©,'    How0V©^? its He© in ttiis prodaet h®& 

deolined graatlj in r©o©nt« imr© duo t© its- short plastl© 

fang© (3)*    A eoaaitorabl© quantity is eoasm©*! in Q<xafe>Q<* 

tions aad otter ©aibl© produeta of a spoeial nature*    S#«», 

eaus© of its d@eM©d flavor and odorn its us© in shortening 

lias b©©n l©rs©i3F reilud®^,- 

composition of ©ooomt oil is tabialat©^ in fabX® II*. 

Ooeonut ©il eG&t&lns ® great<a>r vfirlety of fatter 

acids than stost oll»» but thie variety is ooe&oioiied bj 

diff©r©ne©s in th& moto^ular weights of ©aturstfd ®el,i0f 

rather than hj differengea to th® d,egr©@ of uasatiaratioa. of 

the oeide*   loriiallfa about T5 p@re©nt ©f total, fatty a,eids 

of coconut oil consist of lavtric? sayristi©* '&na palisiitio- 

©cid@«    fh©$© acid© melt at. approximately 4#@G*., JS^Cj, ®at^ 

€306*i* respectively 5 consequentiy $ there is © difforone© of 

only 190<3* betw@©n th© iaelting points, of the lowest g®d th® 

highest of thes© thra© acifii.    On. th© other hand» th© major 

fatty acids of hish moleeular freight fats are usually lino* 

l©ic» ol©i.c6 palmitic $ and stes^lc ©eids9 which melt' &t 

*?0G,j 16
0

CM 63c,C*ff and T0o0*9. respectlw&%$ p with a dif- 

fereBc© of ??0O* b©ti??@©n th© lowest and th© highest a©lting 

point© in this group♦    th© r®l&tiv©ly narrow malting rang© 
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w&fft ACW eoaposifxof m coccsroi OIL 

n!m&^."^.ti"i:s^,^,'x£'*&M*$ii^^ 

l&WXMML ^£SSlk 

Ooprole 

0«prylie 

tear 10 

Sto©ri© 

Oi©i© 

JU&oloio 

0.5 

6*8 

7*6 

togawsMftifrrJ1-'1. i.'^w-Tin,!; :'<*!# 

of th© oooonut oil fettj acids is r©fi@'et.©d ia ^Sx^ ^l^o©!3- 

Ides and aeccnmts for th© lisitti piastie ra^g© of eoeoaniit 

oil#    UaliE© ordiasry oils, eoeeaut oil can fe© olie©gM ^©JPJ 

little ia its sftltlag point ®aa ooasistenoy tgr Hjfirogosia- 

tico (3)* 

Stasi^ards foi' coconut oil as r©oosi®endo4 by tin© 

ifflerieam Oil Chemists'' Society ar© tabulated in fsbl© 122 

(3)* 
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BimmMm m COCQ&UT out, 

Specific Qrmttf at 99/X5»5 0*869. * 0*874 

Specific Qrmitf $& 25/15,5 0*917. * 0#919 

H^fraet.lv© |ai©3s a$ 40oC*. 1»448. * 1*450 

Saponifieatlott r&lm 350.0    , - 2^4#© 

5it(§rs 
0C* 20,0       *> e4»o 

Sett lag Folat, 0C* 21.8        * 23*0 

Helcli©pt«-H©lssi value 0*0        «* S,0 

Foloaske value 15*0       * 18*0 

coconut ©11 produced from ©opfs containe varialsl© ©mcuats 

of iioii^gljC©rl4© impurities*    ffe©s© impuritl©® eoaslst 

prinoipal^jr of frse fatty aci<iB*    fh® fatty acids cjf coco*- 

nut oil hm® a atroa@ odor*    Xt Is essential that this oil 

chould b© rema^red subatantially void of fr©® fatty acida 

fcy alkali raflnlas Mfore it 1© used in fooS products« 

Wlll©5B  (39) ©aplojcsd a proe©s® to zieutralia® th© 

fr©@ fatty &ei4 of coocnut oil witla 11%, ©ad multiataga 

couat©r*curr©nt extraction with aqueous iaopropyl alcohol* 

In 1937.9 @ctastidt (34) used aliptetic cerbo&ilmides 

f©r deacidiflcation of coeonut ©11*    fh© velocity of 4©*- 

acidlflc&tioa depends upon the t©mp©ratur© at a-hleh the 
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darbo&iinites eot on the free acids *   Th® ©aouat of earlb©*- 

eliialfies r©q«ir©d fcK» ccspiete deacidlfiaGtlon esaa b© esl- 

eulated from th© assouait of alkali required tc aeat^sXiao 

the oil, 

Igi goneral? rofiBiag tgr means of alkalies is wid&i^ 

«s©d iii almost all t&e @&lM<s t&t aad oil ladaatiy* 

AeeoMing to Bailey (3) a»d H!Mt.t©li (14 )# there wd @©^* 

erel methods ^0©d 1m alkali rofiaing*    liQ\fm®r6 the f©llm'?* 

Ing two method© ©TO usually ©aplofei* 

^tM^&MJMtMZMPP^ #   ^^.^ ia th© one g^me^allf 

pz^aetleod in th9 Ublted statos luhw© s^ Hcitid of fat or oil 

is ipQfijaed bf mossa© of o&uetio seta*    fti this mothoS. tti©- 

all i® treated with relMiwe^r st^oag lye^ amd the soap- 

stoek ©r "foots'"' is reoonrered in a solid or aeaHeolid fora 

from the cooled oil*    ffhie aethod hae the adrenta®^ of 

to©ias rapid and ooaQLvenient atid produced a eoneoatrated soap- 

BtOClU 

lio^iyiip^ t>y, ,t|ie .^et. gethod,^..   M this method tho Bos$>*atoc& 

la waBhod to the hottoot of the refialag kettle with soa* 

sid©ral5l© quantitios of xmter^ mid ^ocOTerad in the form of 

a fluid solution^   eocoaut oil is ueuallsr refined isj the  • ■ 

wet method.. 

She object of bleaoMns 1* ^0 reaove eoloring sat©* 

rials which ar© relatively unaffected toy refining *    fhia 
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treatment US^EIIJ coaaieto of brlBsing the oil into eoa^ , 

tact with o solid sdaorbeat teeing an affinity for tho 

coloring aateriels*    Blsaoftlag Is aoraaH^" ear^ied out 

©ft^J? r^fiiiiag and prior to lifdrog©aatica or d©odor.iaation# 

Si® moat importaat adsor'&eat ucefi. in bltsachiag fats aafi 

oils is blo&efoisag ©arth ar ®l@>f *    Besides bleaeMss^ els^> 

tli© cmly adsorbent widely usofi to. Mifol© oil iedustrf is, 

eh^eoal or carl&oa*    Sar'bea is v©rj _©ff©ctiv© in r©QO¥tog 

th© "bloom" e&used bj tfaeos of mineral oil in Tss^tsbl© 

oils  (3)* 

Sunmi?'©  (6) pus*ifi©d ^oeonmt oil by raouim tir^&tosst 

with a solid adsorbent*    fli© ais.tur© is iiosted in a rang© 

of ©pprojciiaatoly 150 to 300^P#   A imemM of ST to 30 iaeti©d 

Of atorcury ia used*    f&© adsorbent whioh may bo bone blaolt^ 

diarooalj, S\all@s**s. Bfertfeu carbon blacky or the 11^©*.    ?be 

©11 tPG&ted bgr this aetked Ms better ©oloy snd lower &®.h 

©ontent* 

0allsiy (11) investigatad Canadian bentonitea as f®*- 

fining end bleaching agents for coconut oil.*    how ©ili^on, 

dioxide to sl-ualniSB oxi&o ratio ®nd a higli per0enta,.ge of 

ocgabined water ar©' the outstending characteristics el' aod* 

ern bentonlies# 

Deodorizi&tion is a proces© which ie u®ed to reao^re 

the stfbst&ntes giving rise to odors aM flavors*    Bal»e^ 

(3%) stated that certain Itetoneeo notably mothyl noiifl 
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%&$&&&■■» ar© tto© ccaapoimas responstfol© for t^ste© m& odors 

in-, e©e©nut oil* Mall®f (3) mentioned "the flavor a®& Q&QP 

romcval i© ofesorved to goBo^ailj parallel fre© fatty aeid 

removal in oils®* It ia ps^ofesbl© that t&e vapor pressures 

and juolecular w^i^ats of th© odoriferous substances ©r© %im- 

t^am© as tkos® of tla© ocsaaoa f&tty aci4s of 3.2 to IS eafboa 

ataas.« 

Tho .©t©ara d^oSoriasttloa method is th© most ©onsBOia 

mthod used 4n tii© ©aiblo fat indusir'y *   i»ocorQ.ins to 

Ball^j  (3)s> vstfioms methods ot&or %hm. d^odoriastloii have 

beea proposod for read^rtag Mibi© oils od©rl©ss and tast©* 

los®^ Mt none^ ^s far as ^© 1© at'iar©^ Slav© 0v@^ fotmd 

cosmsireial application^ 

^smo^d^ty-of, 0.11^ ....fnd Fata.*    Ataoiph0?i0' ostidstioa 

of oils m&f b© divided into tvo sharply differ^atiatod 

phe&cmm.oR&i, aamoXy oxidation acccj&panied by polya©yiz©t.ioa 

viiiiofci ocewra ia high^ «sa@©tuy©t'©d oil© such as tung oil $ 

m& oxidation in less unsatitrstecl oils suoh as cottcns©©d 

oil, coconut oXlp ©to.#.;S which loado to th© dovelopa©nt of 

rancidity*    Aeoopding to Bailoy  (3)9 distitiotiv© end 

■ijnpleasant odors, ©ad flavors fora as rencidity dovelops* 

5?ho developpisnt of rancidity ia a ©urf&c© piienoB©noa 

iavolving only a small portion of th©- oil,    Hot mo-re fchm 

0*1 percent of th© fat may actually dooomposo to for© the 



volatile 9  lew aoleeuliM5 itol^'it campotm&s responsible for 

raneicl flavor and odor  {3)° 

flie Initial step la til© oxidation of a fat lo the 

sfifiition at oxyseii at or aear th© doubl© bond of a fatty 

aeid chstln to form mstafol© compounds vrhich aro generally 

d©£i©aat©c! as peroxides  (3,s 19}-» 

H     H H      H 
i        i 

- c = c - + q, "  - c ~ c- 
0 - o 

P£m©r and co-workers  (8) hav© d©:iionsitrat@d that In 

the cae© of 'unconJagat©d fatty acids ojcicIl^Qd at ordinary 

temperatur©9 the initial oxidation products consist of 

hydroperoxidos j, which are formed "by tho addition of 03?ys©n 

at & carbon atom Gdjacent to %he dctibl© toond, £\nd lo&ve't&e 

letter Intact* 

HHHH HHHH 
II •       i II'I' 

-c-c=c-c-    + 02 —*-   c - c = c-c- 
II II 
H H 0-OH H 

iltherton end Hlldltch (2) concluded that the forma*- 

tion of hydroperoxides pr&€ cmlaatee at lower teaiperaturoa & 

but that thor© is little formation of thas© coiapounds at 

higher tesper&tur©© *    ttfhste>v©r their gtractur©^ the perox- 

ides 9 etc*9 &r© but intermediate end transitory products in 

th© general course of oKids-tioiu 

'Bio typical sharp taet© snd tho unpleasant odor ©f 



la^ d? G fct»t£* E^isi ©koto GB» e. Cm£^lQ hms.^* 

H       H 
CH3CCH2);<- c =■   C - R+ 02 

CH.CCHa^-C + c -R. 
0      0 

-^    CH3(CHZ) Z/x 

H H 
1 

c - 
1 

c - R 
1 

0 
1 

0 

IM oil mfl fot ^cssjaSotc ©f ©oa^io^ sS.styiro @f gS^** 

i^pjio-wS.© ceMfi. for Gs^Cv^lOp clcoa ia&fe oi^diac ea aoa^ia^ 

Isa^l^oBSc: QC tfoc PQS^SMOQ gt^GGomi te e sitrnzu fc.tfi G ©OK*** 

ftato  DCim<B%   ©S?  QSI4SI.4C®  ©f  ^SiO  OCy&UF'C^Qfi. fG^tf   G^MO  cloo 

t-aroe^ is Itmxm to ©isMls© ©aimrutefl c«l4io 4ircgtl^ Ci9)* 

fer @f &©al3>I© Bem-io tlio a©i-o rec©^S,?G ttto fat oa* e^X 
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saor© jrapidij than QXGIQ &oid imcoir tli© aase coadltioass 

while the IntrGduefclon of & Ir^fdrossjl s^oup Into th© alei© 

acid chain to Torm .ricinoleic aelei results in a great SO**- 

creese %n susceptibility to oxl&aiiaa, bee sue o th© iay^os* 

yl sroup retards ©itifiatloa (15),. 

fatty acMs in th© frc© fona are geaere-lly inelinod 

to oxidize mor® x>®e&iXj than tuhen feoabiEed a© glyeerid©® 

(3)#    Certainly th© dovel^soat -of a mederste aaoimt of 

free fatty acids In a ssuapl© doe® not affect Its stability 

to any lar.g© «l©gr@e.# 

ft;o periods in th© oxidation of fat ©r@ usually 

^l80©x»aiblO'S 

1*    TbGr initiel porlod or indwetien porled* 

Xa this perieflj, relatively slow oxiaatloa 

of th© fat takes plaoo et a ©oro or less 

iBiiforia rat©» 

S-«    fhe second period* 

After th© first porl©&,»■. ozld&%ioit of th® 

tat proceeds ©t a greatly accelerated rate* 

Ketho&a,,.^^©^, l^..,.^© ...d.eterga^.nat.ipn of rancidity of.; 

fat @ad _ Qi.l.fc   ^P to the present tiaoo there ere wexlouQ 

aetheds which have been developed for fieterninins the rea* 

eldity of f&ts and' oils.    BameM edors ead flavor© aay be 

tested crs0aoleptically.fi or rancidity may be determinod by 
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ehetaical s©th©ds»    The- Ksfeir- eclor test,  Gri^iaallj? d©- 

seribM ift 1902'!, has bsea QS©CI for siany yQars to detect 

oaEld&tlve rancidity ^ ©.Ithoaigh & posltlv© Ivreis test - in th® 

crud© oil may fee an©:, siot to decosupositio?! product a In th® 

pi3.B- feut to, aubstenc©s derived fjpcm the ce®d froii which 

th© oil was obtained  (8)«.   .$h@ JTyeis oolor tost 1© -du©- tcs'■ 

th© pr©g©nca of ©plhydrls ald©l^d©? OHg* OH * OHOp ©ad 

imloss tliis ©Idehyd© is present th© product will aot glv© 

& positive Ireis teat*    Ia& (19) states that the limit of 

seasitivlty of this .t©@t is at a eGsicantratioa of on® p8a"t 

of sldehydo in about fotu? million parto of oil*. 

fh© Sohitt teat i® a qu^lltatlvo tost for ald©hyd©®* 

fh© ^uimtit€iti¥© a©thods of Issogli© aad Iferr  (18) d<&p©2id 

apoa th© presoBC© .of lovs g^olecuXc^ woisht.,. eteGmo''5,'Olatilii 

eld©Hy<i©Sfr wheroas that of Sehibstod (33) is fop aMehydee 

©f high aolocul&r W9lgiht%   The bisulf lt& aothod of laa (19) 

is adapted particulepXy for th© oatimatloa ol" aldehydes of 

a@diua moleealar weight*    Of th© eheiaical aathods for d^^ 

tonainlas th© d©?©ldpm©»t of rsBeidity th© lodogietri© ^i©th*- 

od is the mOBt sssisitivo*-   th.® peroxide© formed in %ho fat. 

or oil aro iatom©diat@ and transitory products *    SSx^y G&Q 

highly react iv©j and quickly d©©oapos<© or combiae with cani 

another la a variety of poorly understood reactioas,?. to 

yioM tho cosapouhda actually rosponoiblG for rsaieM flavors 

and odors.    fhoy aro ©st.imatsd through their ability to 
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libarat® iodin© from potassium iodide la glaeial scetl^ 

aoid ©olutioBi    ?h© psroxid© value of a fat or oil is 

a©asur®d a© milllmoles of oxfg®n or ailll-*©Qulval©ats of 

oxygan per 31000 gr&m$ of fat OP oil*    As Watts  (38) poiat© 

out,, th@ form©!0 unit %& prefenred* 

feast asid Lip© (13) haire r©vi©x7©d th© ©lieaioal 

methode aimligibl© f oy the aeasureaoat of th© d^velopa^nt 

of raaeldity ©ad have tabulated the eorrtlatioa odeffi- 

eienta for th0s© chemical tests and the orgaaoleptis test4 

.lard was u©<sd as th© aubstrat© in these l®tt©r ©vslwatieas. 

Lmidl5<3>r8 (23) also ha® eoaspiled aa ©so@ll©at rovlaw of 

"methods usod in is©&giiria@ reaeidity aad stability"j, as 

veil as a review of th© "stabilisation of fats bf msasra of 

esitioxidamts'S. 
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oil was r©e@ived frcaa Malaya In tin comtato€>^sf    fh© oil 

me stored in th© original coat aiders at 54% #    Amalysts 

for fr©© fatty acids * iodla© ¥slu©o sapoaificatloa aumbar* 

aoistur® ttontemtij, and spoeifio gravity wre coiapl©t©ol OR 

th# crud® eoeoaut oil*    Detailed results ar© tabulated ia 

th® next ohapt'orp. 

Ife® fre© fatty ©oido wer© det@pmin<&d aeeordias to 

th© official aethod of th© Ameriee© Oil Cla©ml@ts' Society 

C30)*    In ©11 th©s@ tltfatioas for fr©© fatty acids, 

0,186© aopaai sodium hydroxid© selution was ms©d,*    For 

coconut oilj fj?©© fatty eelds ar© calculated m percent 

lauric acid* 

2h© iodine falu© is th© number of gras© ©f iodla© 

absorbed by 100 graas of the oil*    In these tit rat Ions for 

iodine values 25 ml* of th© standard iodine solution w©r© 

equivalent to 26*8? sal* of 0*1091 normal sodium thiosuX"* 

fate solution, 

fh© aaponifle&tion number is defined as th© nuaber 

of ?ailli@rsns of potassium laydroxid© required to saponify 

on© graa of th© crad© coconut oil*    Alcoholic potassium 

hydroxid©  (noriaality 0«5?06) tms used in th© saponific&tica 

reaction^ and th© ©seeess was back titrated with 0*4135 

normal isydroohloric acid solution* 
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JDettemlnaticn's for tJi© ieiin© value ^ ssvpoBifieatlom 

HTMbefff aoistur© content, and the specifie sr©?it^ w©r© 

carried out according to the methods of analysis of its© 

Association of Official Agricultural Chomlsts  (i)» 

gerofltide falue,^    A nodification of tha ©rigiaal 

aethod de^elpped by l&® (19) t^ae \is@S for dotdrjaiolug th® 

peroxM© vsluea ©f coconut oil*    ^h© ©aaspl© was an&lysdfi 

ia th© f ollowins nenaer^ 

1«    SRi* aampl® was wei^iod {1«000 greM plus ©r 

aisias 0^05 g^asi) into sn aab@r glass tost tub®* 

2*    OEI© gra of powdered potassium icfiid© ims 

added * 

3*    %@ ml* of a tsl mixtuy© by ¥01121© ©f glaei&l 

acetic acid ssad carbon teirBehlorld© mi?® added*. 

4. She t©0t tub© conts-iniag th© abotr© mixture was 

placed immediately in boiling ^ater sad heated ©xactly on© 

minute*    Precautions should b© taken to ©void foaming' OV©F 

the top of th© tost tub©, 

5. ?h©n th© alxtur© in th© tub© vim poured into © 

125 al»: Brl<Brm@y®r flask ®nd th© tub© wm washed out with 

10 ml,, of distilled water* 

6+   fh© free iodin© ifsa titrated with 0*02 normal 

sodium thioeulfat© solution until n©ar th© ©nd*poliit, 

7,    fhen two ml* of starch solution were added and 
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the titraticm was ocaatiauod umtil th© ©nd^poiat  (ool©rl©ss 

eolutiem) was at.tala©a* 

I^ro®. th© data th© p©roxlfi© ^ralu© was oaleuiatod 

both as ttIili®oX©s mid laillisquiiralerits of oxygen p^r 100© 

grass of th© ©11*    fh©©© iralu©© m® tabulated in Sabl© ?* 

2-* Haflatog*    The prtoeipal obj^st of reflnia© is 

the removal of th© impuyiti©© in. addition to the fre© 

fatty aeids*    Sh© impurltiee present In ail-natural oils 

may bet 

6*    Relatively eoara© suspended matter^ lacluding 

aweilage  (vegetabl© or ^imal tissue), albaaino^is aatt^r, 

and ^©©inoms bo&i©g,» 

b*    Ese©©ding'3y fine #itisp@nsl-6ns of collQidally 

di8p©r©©4 matt.©!5, 

e»    EJatural coloring .matters* 

d^    Fr©@ fatty aelds prodwccid by hydrolysis from the 

natural oil* 

©«    Seai-uolstil© eoapounds di©soiT©d in th© fat* 

fhese product in it ©n und©Bi.rable eharacteristie odor im& 

tast© *; 

In eoconut ©ii? th© most importaaat impurity is fpm 

fatty acid®# 

For years th© w©ll*lmown refining ketti© ©r bateh 

sethod. M&B u$©d to mix in th© alkali solution with erud© 
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olXt, agitat©,- Heat.* and aeparat© it lato th© ttro-ph.a®e oil 

m& soepstoek eoBdltlee*    Then th© latter would settle 

freely aad compactly so ©0 to a^oid ©attainment of %h@ 

neutral oil.    ThB most etif©ct.iw end hitherto almost wai*- 

?eraal3,y usei ©goat for ©cooaplisliiiis this aetic© was 

sodium jb^teoKid©#.    this r©a§©ttt is a stro&g bae© aad is 

v©.rf ©ffecti?© for vigorous ©etioa on th©s© lapurities. 

Mo^©¥®rs it attacks aoutral oil*    Uauslly ©sa ©zc©as of 

sotii'uia hydrossia© solution must b@ ©aplojefi la ©M^r to 

o^taia a ecsaplfct© r©mo?al of th© impuritl©© «■ imcludiag ©a 

■ad©quat© pere^atag© of t&e color bodi©s*    fh© excess is 

3®a©tlmes reapomsibl© for th€> lots of sosao of th© noutrsl 

oil*    In addition to the loa© of neutral oil through the- 

direct decosipoaitlosi by th© iMiua %droxid©9 th©r© is m 

lose of Ei©utr®l oil occasionod fey the oeelusion* ©ntrala* 

ffient, aad the ©sitrapmoat of the neutrfil oil in th© forma* 

tlon of soapstoelc csad tia© subsoquesit removal of soapstocfe 

from th© refined oil (24)^ 

Xa r®c®at years* Mattikox? (24) has iayostigatod © 

new sidthQd of refining, oils with non^saponifying alfeali©©* 

This is th© so-called Olaytoa Process * la this processt 

& neutralising ©gont which do©© not combln© t^rlth n©utral 

Oil is used* Sodiu® carboatate (called soda ash by th© 

trad©) is aa alkali -answering this purpose.. Sodium car* 

"bonatsi- ha© two sdventages over sodiua hydroxides 
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a*.    1% is ®h<S)&p®r %hm sodiyia t^SroxM©. 

b..    It do@s aot attaeic saeyttral oil* 

I©??mr@r;p. t&0 r©as©]at has. many clr&xtfbEoks 5 

a.    It aeutraiieea tli© fr©© fatty selds t-fltJa $> 

sudtlm release of oar'bQB clioKi&e ^hloii slow® the rate of 

©©ttling of th© s©ap®toc5?s m& Increases the volkumf, 

b*    'It attaelce the coloriBg subsstsae^s ineuffi*. 

Qleatly* 

©s.    it forae ©auialoias res&lXf Sur.ln^ tho iBCFoas©* 

2a 19^2 the aew eXaytoa Froeess t^as perfeet^d 

9uf fie lent ty to ^e used e<9eteaer$iall3r for the removal ef 

th® impurities frm ©riiGe oils,-    This process profiueed 

nm&r&t oil with a lesr r®flntm^ loee*    fh© principled of 

the Olajton Process, are' fieh^raticm of the oil aM eosp* 

etoeic under high vaenuitt &nd th©a rehydretlcxi with soda 

■ash reagsjit to facilitate raiaoviBg the eoapstoc-^ frost 

a'@u.tralia©d oil  (24 )♦ 

Acoordiag to Fash (9)* the hitherto unexplainable 

results ohtaiaed in the refilling of v^gstabl© oils &® 

imderatandabl© froa the following theoretical eoaeeptes 

a*    fh© color particl©® ©md colloidal suhstaacei 

pp©&@n% in crude oils ar© to colloidal suspemioa hf 

reason of positi^© electrical charges* 

b*   Ih© soap formed in the refiains process &a 
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a©s©tiv©l|r charged«:    ^h©0© noggitiv© eharges aeutralla® 

th© pogitiv© ohergos on tue color p©ytiol©0 and ■colloidal 

substsaCQS in suspoBsioa in th© oil*    ^>s a feoult of this 

mZ±<m? floceu.lation of th©@© lmpuriti©& takes plae© isi 

the soapetoek* 

c*   '^<sti thos© positive ch&rgas e^e ae\itralla@S s 

the' electrically neutral color particles mud colloidal 

substance® are soluble in the oil*   th® solubility rate 

and the absolute ©ffiouat dissolving are dependent upon the 

pli*. tempe^atur©^ reaction time* aad .decree of-©gitation* 

Eefinins of the coconut oil t?as carried out esperl* 

mentally in the follox^ias asaner!    A quiaitity of soda aah 

(1*5^ for this oil) which ias ©qui^aleat to twiee the fra© 

fatty ccifi content of the crude oil is dissolved in 10 ml* 

of, boiling water <©n& transferred to a 600 ml*, beaker*   4@0 

grams of oil., previously heated to 80O§».8 are poured 

cautiously into the ©M-fcon^te solution with continueu© 

agitation*    fhe rate of addition la .gwermed 'fey the volum© 

of earbon dioxide liberated d-yring the neutralis@ti<m pro« 

doss*    A eomtstant speed electric atirrer i® useful for 

agitation*    Heat may be applied cautiously during the aMl* 

ticn of the oil until the tesaperatur© reaehegs 100o0*ff the 

agitation being continued for SO minuter @nd then ©topped* 

In this processa the water is removed by evaporation* and 
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the soap tlius formed is relatively &rj and rises to th& top 

of th© ©11 in a thiok layer,«    Th© oil tms filtered 

■racuua t&roagh © v&atssja filter paper (loia'b^r two)* 

rgfiaiiig loss was ealcul&tetl*    M. aAditlon ? th© fr©0 fatty 

acid content Qf th© r©flB€4 oil t-ias d©t©rffliae<l *    Sals .to.-* 

formation i® tabulated la fabl© fX.% , 

^*    8lQ^hlg>.R|;».   Orud© t®&& .©nfi oils coatain s&s 

kind© of color las siifeste!3ac©0 in celloid&l dlsporsicaa- aad 

to true solut&GR,*    Colloidal substaaees are r@moir©a usu** 

ally dttrtog alitali refining»   *gh$) dissolved pigjaoate ar^ 

not partleulcrly ob,j©@ti©a©.bl0.j, but th© ecftsiMer prefer® 

■a fat or oil tflth. a light ooior*.    $h©r©f©F©9 a sultabl© 

process for th© decolorlaatloa of %h.® oil aust b© applied*, 

The GoablBation of eolor ©sid pi^ieats ers difforest f.er 

0feOh fat arid oil fi$p0tt&tog to a lars© ©at©nt upm til© 

eharaeter 'smd qaality of th& orisiaal oil-^©ariBS sst^rial* 

In general 5,. rod aad yellow eolors are du© aiatoly to various 

earotenoid pigsfa©sits such as c.sirot©B©& and sseBthc^l^fllg aad 

to their ison®re^ m w&Xl ©a to. their d©ooapoaitiaa prod^ 

uets   (35)*,   fh@e© colors caa 'b© removsd by blaachtog clcsy© 

and activated carboii.*    fh© bleaching clays w©r@ ^oup,#d 

toto thr-o© gG&eral claasos  (.37)8 

a. Ac Id-activated clsy© 

b, SQutr&l Sorth 

©,*    Material high to silica coiat©atf 
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F©ii eoccnut oll^ the yellou pigraents caa rQ&Alt^ 

b© reaeveti. isy Fuller 'a lai'tlai, tdnil® th<© red pisuentd oca 

to© resBcwed with a saall per^eatage of activated cerbcai 

(35).  • 
In th© ©dlble oil industry It tos b©$E foaa^ tlmt 

aetivated carbons will coproot off •flavored oils ssid 

"osftlqr" flavor lapart©d ty BHxllor's Bartb*   Xt h&$ be©3& 

fouad thot activated' eErbon will remove ©oiBplotolf tlie 

la&t traces of soap froa oil©*    At tbe sam© tUa©*. ttng> 

fr©© fatty a»eids in th& oil aro reduced ooasldersbii'.. 

Factors wfoiQfa laflueiac® tb& aotlcsi of m activated 

©erbom are temperatures, tiia® of ©ontaetp sp@©d of aglt©- 

tioag. pH of tit© soluti©a * asd d'esre© of ddooloarleatlon of 

th© oil* 

Factor©, tthieti infl^emce th© choio© of © Dlaaehlag 

claj laolud© oil retention vaXu©,$, flltratioa dsaraot©^* 

Isticss tastes imparted to th© oil,,.and coat*    Sn addltlaa^ 

th© offoot of1 til© clay on t&u© r©duotion of the freo fattj 

acid coatemt la- th© oil Is <m important consider at loa.# 

Xm bld&ohlng th© oil five different tre&tmeate were 

■applied § 

©*    SJwo parts of lor it® plus four parts of Fuilor*s 

Earth* 

b-#    Six parts of .Fuller'a JS&rth* 



o*    C&e part of ttforite plus fiir© parts of Fuller's 

Esrtii * 

d«    Six parts of Puller's Bofrfcfc  (0*1 al» of O.^l^ 

e«    fwo part© of Korlt® and three parts o? Fuller*a 

Earth« 

'fli@a# amounts were yaed for ©aeh 100 parts of th© oil* 

Bleaehing waa carried out In thos© t^arioua tr©st* 

aents bj th© steadard ps»oc©dus»©  (30).    After filt^rUa^f 

th© transaissioa of ©ach trented ^saplo*, as woll se that 

of th© crude oilp vms measured in ii liometron at 450 im*.p 

esifi th© results are shorn graphieally ia Figure I, 

9eedor,!g»etI.OR*    ^orless ®xid tseteless fe.ts sr.fi oils 

fire demesfied aere highly m the jaarlcet thaa those with a 

■deeidefi odor or flafor*    After refining and b!X@&cM»g* 

ooconut oil still talaris a deoided flavor &md Mor to 

foods eoolsed with this oil*    Henoe it Is aecessery t»e 

deodorize this oil for edible pxjrposest 

She hasle principle of deodorlzatloai proeess is 

alasple, consistlag esseatislly ef the removal bj frae* 

tional dlstillatiesa of the alnute ajsoimts of the Oder*- 

iferous substeaces from the oil with the alniasum of iajmrf 

to the 05.1 itself *    fhe ^orifero^s substances to b© . 
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FIGURE 

PERCENT     TRANSMISSION       OF     BLEACHED 

OIL (WAVE    LENGTH      450    M\i) 

F —   CRUDE     COCONUT    OIL 
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rocaavcd ore senorslly coasldorcd to be itetonos ©ad alde- 

hydes;,    f&o presence of raetl^ 1 nonjl kGt<m© Ma been i<l©a* 

titled so a constituent of coconut oil and palm oil  {35» 

51)'. 

As c ml® this process is carried oat aftei5 i&© 

free fatty acids hsv© beea reaovad and after any aoeesS'sry 

blcaehlBS action Img 'beien performed»    flie oil 10 lieat#d fa 

a closed iron ©r slyasismsa Teaoel to a teflsporatui*© of abo«,t 

l60-*220o0, by seaas of lilgh-pressurs* stcaa In closed coils*.. 

The &©o&orizat&c& reaction Is run mi&Qr reduced pressar© 

(48 ma*)* and stess I© passed tiirom^i coils at %'&& bottoii 

of the iressel*    BQ essentially ^ tho laetlicd depeads cm 

steasa digtlllatioa at a high t^iaperatusr© laad uiider i^educod 

.pressure to rejiov© the volatile ©ub^taaces-..    M Zh® labora*- 

toij tliiD was doxi© in pyrex ^lass ©qulpmsat*    Sa® result© 

foi1 tla© bleaeMiig sm th© deodorizaticai are sisasMarized ia 

Sable VXI, 



If,    RESUUfS OF Tm m&hlSXS MD POEIFlCAflOE! 

th® detailed results ®n th& asialysis of ©rud© coco- 

aut oil -^r© susiiBSFlzed ia fstole i?# 

f MIS i? 

fflMxaia OF asiiBE COOOJSTOT OIL 

Weight of^ 
Solution Used 

1,50 " 

1*65 

1.80 " 

9*00 

^fel^:i.U',,^1'TaS!> ?r 
[g^eaisj. 

7*3^76 

8,.9128 

5*4050 

10 ,♦0597 

50*2630 

.Free Patty AC.MB,, 

0*60 

o»6a" 

0*65 

0*65 
O+H*^ irtH^'yiMluB' ■ f^fe^rftttii iiy|MwbtM{i^iMi»w^i»«<iMMi^M»gwt,^»laii<i»Vi^iiiia;LXi'.Mi.ti.^ 

2661a© ?a'lu<& 
W«<>MM^IMM<M>MMM«^I!M^*PWPM^ 

o>a026 

0*5764 

0*4 774 

1*48 

1*80 

2*12 

6.76 

6., 70 

6*70 

S&poniflcatlosi 

Pj^^LMIJ^niMIIIMII.'I^Jll.yiriiWtt'^ 

4,4591 

5*131* 

5*1907 

17.92 

8,61 

253 

851 
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TilBIS IV    (conttauea) 

AKAJUfSIS  OF CSMJDS CCCOSJinj OIL 

5*1730 '    5*1690 0,116 

6^9186 i^Ili 0*188 

fteigbt' of dempld'"  " ' Wiei^hfe 'WilaMr'"    ' "Sj^efcf io^ariST 
J,^.,. jtt-.^Cy .;,,,^^w>,,JiM^  jftt 37*0* 

28*5737 S4?.6909 0*91^2 

82♦69*0 64*6950 0.9149 

Fyoia calculations» t&c sp©eific srsii'lty ct. 85°^* 

wae tioteralned as 0*9285 ©wcl 0*9298 > respeotlve-ly« Ste 

airer^s© value at 250C» is 0>'92S8 

'5fh© p^roxld© values for erud0 ©ad refiaed coao&ufr 

oil ©r©'eummaylaed in f:&bl©'¥* 
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f MMIE ? 

SERQsuDfi i&mm FOB oosafyf OIL 

i©fflpl®      ITT" oIHDri 

ia Tessas    fhiosulfat© 

Oi'Me UO130 

1.0270 
;-.»^>(.''. ■^TBte^e^*^ 

Bleached 

Sl<®aoh.©fi j 

0*05 

0*05 

0*17 

0..18 
J.I- 1 in n.inij  

0*5 

0*5 

1^5 

1*6 
■«; MW^I ■.ilutiwm^pwtyfcii iM ■W«Ff.iw*iMMiH»W 

0 Q 

Q 0 

^nqot'i^qn^iirilMlii-miriUni iijJIiriti WVin U *wt**i«Q»i«iM'« ■. iiaM'niiili rT i1 

l-iilii:* 
©quivaleats 

1«^ 

5-3 

3^ 
i#ilir»6t».ri«.-W' W^HJ^u'liP ir tifWfll 

0 

0 

,±*j„»4ntlim.*m>etu?to„tm 

Th® reflaiag l©ss©a ea.«a tto f?1©® fatty acM ^©at^at 

of tii© refla.®d. oil ai't tabulated ia fable fJ* 
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^mm vi 
ESfaim OF coeomjf on, 

QPU&Q   Oil 

Spass^se^s^s^ mmissmmsza 

400 

500' 

Ifeiglit of 
Eefiaed 

50*1728 

90*2100 

i^j*^^ -^ ^g' -?»ggs' ■:^-'-'r^ 

387.5 

485* 

3*0 

3 #6 

3»6 

Ml» ©f stnodftrd' 
Sodium l|rdroKid© 

golaMoa ... ,. , 

»K(M<jfln ifii W!itmi*ni\0mtiiif,Ki 

1.25 

1.25 

1*3 

0».09: 

0*09 

0.09 
■ >-*!|l 1 «,i,)|) )r ■ Hk^itiHtpfttmin**)** 

fA%© suamas'jr of ta© data oa th© ^®oiauas do.odopiaetAea 

ppoeedyi?©© for th© refined, and bl©acii^d cocon'at oil tn 

tabulated la Sable YZZ* 
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tmm tit 
DSODCRSZATXCH  CB1 OOOOJIBf OIL 

& 130 60 lo GOXOP ehamge 
Coeoaut Q&QF rmalna 

b 120 60 Sligjat color olionsd 
Ooeeaut odor remains 

e 130 60 M© color ehaag® 
Ooooaut odor r©fflaim@ 

€ 3L2Q 6Q Color changes to yellow 
OoeOEMt odor remains 

© 3.30 .   60 Ho tolor eh£En@©~ 
OoccKiut odor x»©ma-lns 

a 120 90 lo coior ehsag© 
lo oocosiut ©a or 

t» 5.20 90 Slight color elians© 
3light oosonui odof 

■<s 120 90 Bo color etiaag© 
Slight eooosrat odor 

d 120 90 Color eiaasiges to teomi 
SligSit eocom&t odof 

.©• 120 90 Bo eolor ehasage 
Ho coooxmt odor 

& 140 €0 Ho color chesig© 
lo coconut .©dor 

to Mo 60 Oolor eh&BS^s &© bro^m 
Ho coconut odor 

c 140 60 Slight eolor ehaagd 
Ho ooeonut odoor 
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$&S1£ VII    (eontlaued) 

DEODOHIZASIQH OF CQGCWgi OIL 

freatMeat     Q0.i (miautea)      E©aetioa 
^,feyMMii;i,r..^^S>.M..-»l'»A'i»Vii«Mfc-r<'«".""',i''ri',.'l'     '  ■•^"•\. iln iHiJ!.TMi.»|-.-»iil|i.','ilimi.'!-|.'.'   t-M >|.'.tojl «ir  KLMIIIIII til,'. ■■!,-, ..'Hi  ..Y.i Hi   ,i'|.i 

-d 140 60       Qolow ehanises to Drmm 
1© ooaoaut ©d©^ 

<g> MO 10        Slight eolw ©IICTS© 
lo eoomut odos4 

a .^60 $0        OOIQF ehaases to teowi 
Ho coc'osiut edof 

b 160 ^0        Goloi5 ch£aa.g®s to tepoima 
lo eoooaut oder 

© 100 &Q        Color cheiis©a to brom 
lo ®QG&jm% ©dor 

d 160 6.0       QoXop oiianges to ferowa 
Uo soemut 0^02° 

0 160 60       Color ehsngea to ferom 
lo eoooiaut odor 



?..    BfmthTlATKM OF. COGOSUf OIL 

la g@n©FSls the Scha^l ofen teat Is a siapl© @ad 

tfl4e3^ used mothod for d©t©rmla3iis .til© stability of fats 

and oils.*    Th©p© ar© E©ir©ral roa-son© wlay tins t©st is to^ 

dajr oa© of th© ®o&% t^ldcly used Eiethods for evaluating tho 

stability of oils and fats aa.d for products eontainins O%1B 

or fats caaj* 

©.•«    Sli© ffl©thcd i& siaple*. 

b:*    It r©Quir©s a atoimua of (Ss^uipsent. 

o*   fh© t..©©t can be conducted with a reaeoiiGbl© 

clogr©© of su.oO0ss 1o^ ^©Fsons having little or no teohnieel 

teoMl©4g© .♦ 

d«    'Bi© result Is @xpr©ss©d simply a@ "days'" re* 

quired to becosi© "rancid",,. 

©*.    2h© test provides a aeaas of comparing the 

"shelf life" of fat© and oil©* 

Sh© Schaal ©v©n test ifas %lm method used In th©©© 

©jsporimmts to d©t©rsiin© th© stability of crude and re- 

fined coo ©nut oil*    In th© test? 50 grsas of th© oil tier© 

placed in beakers of 250 sal., capacltj*    She beakers w©r© 

then e©v©.r©d with watch glasses sad placed oa. th© ah©If of 

an air ov©n*.    ttm temperatur© of the oven was regulated at 

630S#    the sssapl©® w©r© sBelled dalles. In th© morning,, for 

rsneid odore ©nd. 1*1 ffll.# of both refined ©nd ©rude oil w©r© 
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tafcsa dailj If a gra&«(&t©<& ©a© ml* pipett.© for the a©t@r'* 

miaation of the peroxia© value*    Th® stability of both r©-» 

fin©d sad os?ude eoocaaut ©11 is afaown graphicall|i, In Figur© 

2*    fh© refined oil nased in these tests w&& th© ©11 which 

was bleached by tfes^tmeat M©M  Cse© pas© 25) and then &e~ 

cdorised wader vacutMB ©t 120 0, for oae astd ©me-half honjirSf 

fhe rol© of sntiosjidaats In th© stsbilizatioa of 

fats ia to inhibit temporarily osidatiir© reaction*    4 re*' 

mar&sbl© characteristic of aatiossldanta is their gr^at 

effectiveness in lot* ©oneentr&tion in the fats and oils* 

Abow sm optiauM coiiostttration they ar© inclined to act as 

pro~oKide»nts  C3p 19a S3)* 

MtiosMsuts w©r# used in these exporimeats t© 

atsMliz© refined eoeomat oil*,    lot all ant i ox Id ant© po®«* 

8©ss tho sam© etebilising prop©rtios in coconut oil,    4 

s«r©©ains tost was used to choose those antloxidants Mtich 

wsro most effective ia stabilising coconut oil. 

In these tests 0 the proper antioxidant in the de* 

■sired concentration was dissolved in 100 graas of the 

processed oil*    limn 20 ml» of soaiple were transferred to 

a 50 rail* feealcerj, covered with a watch glass o and placed la 

the air ovon (Temperature 63o0„)* 

Every morning the odor of each s&sple was checked* 

At the first si®! of any change in cdorj the peroxide value 
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FIGURE    2 

RANCID 

ED    COCONUT     OIL 

COCONUT    OIL 

FOR   CRUDE 

OIL 

20 v^ 



2? 

of the asmpl© ime i©t©'rffllned ♦    M -soon as a saapl© shovrefi- 

4.®%Inlt® si^is of rancidity In the orgsaoleptie testing* 

it uao s&mpled rl^A away.j, ana th© perojtia© imlna© was d®t<sr*- 

mined*    It was n©t©& that uxiaer tb.@80 conditions tfo© per**- 

oxM© value had. attalnofi or ©aoeedefi 29*    'ShB effeetlfS!^ 

Bi©Be of different aatioxid^its "in this Bcroening test ©r©   • 

suameriaed la fabi# fill*    It should be noted that the pro* 

teetion factor is the ratio of th© IssepiEg time of th© 

seapl© with asitioxi&snt added to %h& Iseoping time of th© 

control (23)*    Soadltiofis such as slz© ©tid surf-aee sros-of 

til© asapl© must b© earefullj controlled if rellabl© results 

sr<& to b© obtaixiOid*- Thee© ©M oth<&^ factors are atr©B#©d \ty 

Swbsok Bad Gould (?)* 
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"SABIE ¥111 

fHE BPFEOXIVESSSS OF MMim&T M2IQK2S«fS 

F® REFXHffiD C€0QIfJt OXi. 

■^=^fe^rt^cirr=^feg3^t==^^ 

o*,oo5 m»A i* 

0.005 1M^ ma 0.005 aitrie. Mid 1$ 

0*00$ HBOA ©ad 0#0X Oits^le MM X8 

0.f01-.lMA md 0*003 Oitrle teid 30 

o.oa, j3i3sjA m.a e#ox on^io AOIA 30 

0,005 SB&A ©ad 0.005 a^04 as 

0.005 J^I^A ssat 0,01 fyp% 24 

0#01 l^A ana 0,005 %f<% 30 

O.Ol KPSA ma 0*01 %!% 56 

l^fiaei oil {ecntrol) i 

OnuLe eocoaut oil 11 

0*01 Oitric aeM 21 

0*01 H3?<Q4 as 

0*01 Gltrlo acid aaa 0*01 1^0^ S6 

0,01 Asoorb^l Falalt»&t.©s SO 

0.01 Asooptyl Falaitat©© «sd 
0*01 MA                                             • ■ 30 

0*01 Sropylene ^lyeol S2 

31 

a9 

31 

30 

32 

31 

,32 

3© 

29 

33 

31 

34 

5a 

32 

5a 

30 

30 

2*8 

3.0 

3*6 

6*0 

6.0 

s*i 

6.0 

7*2 

1*0 

5*0 

r*a 
4*0 

6*0 

4*i 
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tmiM VIII    (contlrauea) 

"SfM IfPEGTIfKtfESS OF DSFFSRlllf MtlQ&lMM® 

WGB. REFXMSD GOOOSlif OIL 

is oy jsitiojaaswi 
MHS"'"*   ■irftYfTiiiii.niiii'- i i  jm  

0»©5 ?ropyl©ji© ©lyool 

0.005 fydroqu&nmo exA 
0,005 Propyl^B© &lycol 

0,005 ^d^oqulnoa® 

0,01 H^droqulaoae 

0,005 G-* 

0,01 §*4 

0«05 ToooskheroX 

0f01 Tceoghi&vol 

0*005 bailie Aeld 

0,01 OalUe Acid 

0*005 ®OTi (lu&la© 

O»01 §ua ©uaiae 

22 

21 

Over ^0 

0?©r 40 

0r©f 40 

0?$^ 40 

Or^r 40 

Ow&r 40 

Oyer 40 

Orer 4© 

Osr@r 40 

0?@r 4© 

29 

§9 

4,.P 

4,2 

P«V, « P@r©si4© value*.       F,,F,, .» I^ot^otlv© Fsietor 
iiV.iJMmtini.x.j\\ : am mi urn 

$a© bast flv© antioxidaats as measiared by stability 

units in tho ecreenlng tost (See fable ¥111) w©r© ms©d ia. 

this experiment to determine the stability of refined eoe©^ 

aut oil... The procedure as outlined oa Pag© 34 was followed, 

She result© are summariaed la Table IX. It should h® noted 

that @<*4 is a eosmereial eatioxidaat eoatsiniag a mixture of 

propyl gsXlate* phospholipids* cora oil, and citric aeid* 



tm EFFSCfXfSlSSS OF WIM SEI^CfEB AMZC&HmfB 

FOR BEP1HSD COOOBruS* OIL 

0*005 bailie Acid 5© 31       .  8,3 

0*01 OelliC 4^ Id * * 

0*005 ©-4 

0»01 0-4 

0»01 @u® ©ualae 

O4I ©urn 0*a©i©6 

0f005 lydfoqulnoa© 

0,*01 l^droquiaoa© 

0«005 foaoplierol 

0»0l foe©pti©roi 

Coatrol Sampl© 

55 32 9*1 

65 30 10,s 

49 30 8..1 

52 '33 8,6 

52 3® 8,6 

** ♦» * 

49 35 8,1 

51 33 8*5 

6 30 1,0 
ll.'U.i'.Jlllliliiiil.i.il.l,' 
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¥|.# sissussica 

Wh® ©ve^ag© tms ©f er'ud© eoe©nut oil aftss* d©s©idli-* 

fie©t.l<m b^ sed®, mh, xms tlwr©© p@rc0Bt9 sad the free fa^ty 

acid cent©»t tms x»€<aue'©<l from th^ origlaal 0*65 percfuit to 

0*09 percent* 

B-Il3£tiur@B of Sforit© asad Fuller's Earth h&w b©©B 

lisod to bleach tti<8> cocoaut oil*    ftm p©re©Btas© trasn.©- 

alga ion (450 tm*) after diff©r©at tpeattaente was ia@asiir©i 

In th© HanaetroB  {S@# Figur© 1),    A whit© oil was te^®lop^a 

^©n 100 parts of th© eocoa^t oil tmre bleached with two, 

parts of Horite -aad ttoo^ parts of Fuller's Earth*    fforit© 

has the patmr to r©aov© ©rf-I'la^ors froa coconut oil mH 

also x^riil iroaQv© "earthy<", flavor imparted bj the Faller'a 

Earth i.. 

faemuim doodoriaEtioo (48 OTU) for 90 alautes. at 

ISO^O, prcdueod an ©dlbl© oil with good oolor.? 

fh© Schaal oven test was used is these ©xperimeat© 

for determining the stability of ooeoaut oil at 630G.t.    A 

temperature lower than 6300» would be preferable for the 

study of the development of raneldity, since it would 

approach more closely aoraal storage conditions for coco*- 

.nut oil in Malay® (about 40OG..)# 

Data in Figure 2 aad Table ¥112 showed that the 

orgsnoleptic test for ranoidity beeaae positive xvhen the 

peroxide value exceeded twenty-nine*    In addition, data in 
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this saia© table TbrougM into sharp focus that not all 

aatiostldaats are suitable for ih® prevent I em of rsmcifiity 

d©v©lopas©nt la cocoaut oil*    SSordlhydx'oguaiacetic ©old 

with four phenolic groups per molecule has the ability la 

low ©oBceatratlons t© ©arkedJy inhibit the autoxitaticm of 

fate and oils (10# 22)v    How©v©r.9 in these t@st© HMA is 

a poor stabilizer for coconut oil* 

%droquinon© exhibited good protectl^r© action in 

thas© ©xperiments.*    Beeaue© of its supposed toslcitfj it 

has mot be#n u&<$& in edibl# fats or oils,.    However> it is 

usually used for purposes of comparison in studies of 

other antiossidantB  (23 )♦ 

Qum guai©© tfag the first antiossidant to be approved 

for use in lard by the Mest'Inspect ion ^Division of the 

Bureau of tolm&l Industry in 19^0 (4)*    In thie testft swm 

guaia© was added to the deodorized coconut oil by mesag of 

an acetic acid solution.,    then the acetic acid was removed 

by iracuus ©¥aporatlon at SO^O*    According to Lundberg* @us 

guaiac was more effective in animal fats than in vegetfcbl© 

oil®  (23K    ^n this tastj the oil turned ©lightly broim 

when it became rsneid» 

dallic acid is a powerful phenolic ©ntioxident in 

itself„    It is & highly effective inhibitor of rancidity 

development in both animal ©ad vegetable oil (23? 26)¥    la, 

these experiments it ims ©sa excellent antioxidant for 
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©oecsmt* oil*   AHhough gallic ©old && isaarpensi5?©- aad 

effective^ its ms© has aot beem approwfij* pr©sufflffi1b2|i• M* 

oam©© it h&& not b©©n ahown to lb© non^tOKlc.* 

tea esxtloxidaBte la aatural fats and oils  (3# *)*    X* to^ 

losig been recogalsedl that* du© to the predeaee of mimutt 

©soiutats of thase sufestaii^©® eatable of powoitfulfy lahlb* 

it lag 02£i<!iatloB.e natural fat® end oils ar© mu<©h moT<$ re* 

iltt&at to d©t©rior®.tleB thaa proeassed fat© 8«i<a oils* 1B 

thoe® tests a toeop^rol eoncentrefce behaved ©a a fairly 

good aatloxidoat for tb;$ ooeotiut ©41* Oonoeotra&s.oaa of 

©it^©r' 0«005 p^f&mA or 0*01 pereemt IIG^© alsaoet th© 9^0 

0ff©$t.lv©n©s©.« 

I^er^eaias the slat of tbo saaple or inoroaetog tin© 

dtirf ae« ®ri)& oxpoged ma^kodly iji,er©as©$ the rat® of o&ife* 

tiea (?)♦   ©ata obtalaod trcm Tables fill' mi& JX showed 

that 20' ml, of oil plae«d In is SO ml+ boals©r b@eam© reneM 

aoooat* $hm 5S ©1* of oil (50 greaa) plao«d in a S§0 ml*. 

h&&k®T m.&®p the same eondltlons*    fhtis, la the ©Kldatl©^! 

©tMi^a* stsBdardlaatiosi of fch© sia© of taapl© ss& eon* 

tainer was iaportant if ooatparablo results were to b© 

scoured,; 
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¥J1.    SUaDSflRX 

^•JO parts of Korit® and three parts of Fuller *d 

E&Pth prcduc© ©xdollettt resulta in th© 'bleaohins ©f erudt 

coconut oil, 

.   Deedorlzation of the bleached coeonut oil at 120QC. 

for 90 minutes usa&e* vae-iuam  (48 aim*) was found to "be m-ost- 

satisfaeto^y* 

ThQ Sehasl teat ecaaductea at 6$®Q* wm found to tse 

& satisfactory method for determining the dtability of 

eocosiut oil imdej? th©0© &ec©l©rat©& oonditian©, 

fho organoleptio test ^or reacldlty became positive 

ilhon. tli© poroiiid.© suaber of tli© ooeonut oil esseeeds tw^ntj-- 

nine.-. 

In th© Scteal tost the sla© of the seapl© and th© 

else of cont&lnor must be considered for reliablo reeulte^ 

Gallic acid& (l-^o gum guaieCj l^rdroquisioae 9 ©ad © 

tocopherol coneeatrat©- m>® go-od entloxidsnts for coconut 

oil* 
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