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ABSTHAK

Telah dilakuban pendinian mengena pemsakan karowencid dalime 231 warna
{pizmen) tomar, Pemisahan st warnd atas gelongan karoten, moenol, diol dan
palia] dilabkukan dengan kromaregrafi kolom, sedanghan pemsahan kompanen
dart viap-iap golongan ddabukan dengan kromnoesograli lapman tpis.

Identiftkast difakukan dengan penpokuran penyerapan maksimum sinar
remgaak, Bf dan penpajian gopus epoksi dan dibandingkan dengan liveratur. Sebedas
senyawa secasa tentand telah berhasil disdennitikasi, yakni 6 dari golongan karolen,
| dar golongan monsl, 3 dan golongan diok dan 1 dar gulzngan poliol,

INTRODUCTION

Camencids are an imporant group of naucally pyment ad duteibuated in green
leafy vegerables and in orange or red colowred druns, Carotenoids are also found
in dnsecs, birds and other animals. It was estimaed more than 100 mdion wes ui
carorenoid produced in nature 2 year (Weedoo, 1971).

Carovensids play 2 important roles in foads, especialy i {nuos amd vepetables
Firstly, due the presence of many conjugated double bonds in the molecule, chey
are brightly coloumsd and, therefore, enbance, the aetbetic value of foods.
Secondly, many carotencids have outsitional value due to their shilay to be
mctabolised in the body o revnol {visamin A). which is smential o AN AL
proper functicning of ccoular systems.

Recenty, epidemioligieal investigations have indicated thar the level of dietary
or Blood carotennids may be calaed w0 che ieideoce of emai caivcer, A range of
camtenss and xanthophylls, with or withour vitamin A acuvity, have been fouod
in laboravory stuclies with animals o retard che developmnent of some types of
cancer [Hicayams, VY977).
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Tomate is 2 rype of frait which containg cartennids snd 3 number of repars
has been publshed conceming carmensid composition of waare [Curd, 19461,
Lakaria er &, 1979 and Hirota et af, 1932). However, there s no report abour the
cumpostion of [ndonssian tomaro and the method wsed for separating the
components. This pager reports the method wsed for separating individual compo-
acits of Iudonesian tamate as well a5 weotatively enuifying che components.

MATERIAL AND METHOID

Ml chemicals osed were ol pro-apalysis grade, Porasiom bydroside, sodivin
hydeoxide, sodium chioride, sodivm sulphate, phenolphtalein, anhydride acerae,
chlorife aoid, hyfo-supercel, dunethylamine, buyl hydroxy woluene, zilica ped,
alumina and magnesiom oxide were from Merck, All sovents wsed for column
cromatography, thin layer cromatography and spectroscopy wers of pro-analysis
grade. Chioroform was washed with dovhle distilled warter o remove wrace 2eids
prioe b use, Tontato [ruits for experinents weee ubtaimel from local recad markes
in Padang, West Sumacra,

Extraction of Carotenoids

Tomate pigment were extracted secording o Use meethod of Zakara e o, [1977)
with a slghily ousbficatien, by ceplacing petroleom sther wich dicoyl ether,
Tomaz Fruics were cut off ineo pesres and homopenized with bleader. The
hopopenates were extrzcted with accton and filered throuph Wahiman paper,
Henidues were re-extracted with acetane el they became colousles.

Acetone extracts were added dietley] ether with e same volome and sufficient
doible dissilicd wacer was then added, After shaking the mixtuee was allowed
settle wittld separation between sgueous layer and urpanit layer was chained.
Agueous bayer was then reexcrsored with dishly ether, Oepanic extezcts were
combined and washed with double disufled wacee 10 remove acetone and doed
aver dithydrous sodinm sulphate. Dueing the process all contzaners sere protecred
from sulight by covering with carhon paper. The extracts were purged with
aitrogen gas lor oxypgen excluson.

Saponification

For remowiog unwanted matenials, such as chlomphylls, facs as well az hydealysiog
ester carotenoids, pigment extracts were saponified. For this sapanificatinn the
wethod of Cud {1958 was rowtinely weed durdnp the expenmenss, The
saponthcanon was carred oue by adding 20% pocassium hydroxide-mechaol
sodutson inne solution of carotencid in diethyl ethier and leaving Use oixtuce over:
aight e the dark, Unreacted alkali was washed sah weacer wnnl aqueous laver
became colourdess with phenophealein. Siganic laper was dnod over anhydeows
serdliaom 5I.1|i||i.i|.1.'. Adter fltering, sobveil was removed movacon and residue was
re-diszalved with chloroform for fumher experiment,
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Separation into Caratene, Moned, Dol and Palyol Groups

Separation of carotensid imo carotene, mone], diol and palyol groups was adopied
from the method of Gross er &, (1571), Pgment soluson in chlorform was
suhjected oo the g of column with adsocbent of magnesium oxide-hy lo-super-cel
{1:1}, Carotene fraction was eluted with 5% acmone in perroleum ether, monol
with 10% acerone in petrolenm ether, and dial.palynl mistues with perroleum
etherethanal (131}, The mizre of dislpolyol was then separated with 10%
acernne in petroleumecherethanol (87:3).

Separation of Indiddual Components of Carotene Fraction

Carmtene [raction was separated i individual compenenss sl colunin
chramaography using the same  adsorbent and eluted with perreleum gther 1
give 3 subdractons. The firs ren sul-fractions were colourless and alier collection
cach Iracvion gave ahsorpuon maxima ac 207 285258 un and 2R 330365 moo
respecively.

The third subdraction was pale vellow lroad band separated wich thin layer
chrmmatography  using - calciom bydromide-stlica gel G (1) and cluted with
petruleum ether-henzena (9:1) 1o give 4 sibesub-lations. Bach sub-sub-lractivz
absesrbed 2t 423 450477 nem; 274,400,425 nm; 430,460,488 qun and 443471504 nm
i perrcleum ether respectively, Chromatoparphic behavour showed that each
subesul-fraciion pave KIas 025,000,040 and 0,20 oo calviumn hpdrosgide-silica gel
3iee1) when eluted witls peeeedum pther bovzene (4710,

Separation of Individusl Components of Monal Fraktion

Solunai of monol in chololoem was separaed with preparinive chin layer
chromarngraphy af alumsing Eluciep with 5% acetone in povrolewm ether gave 2
subi-feactions, Subefraction 1 pave sharp band with dark red colowr, whale
mitbebraction 2 was yellow bmoad band. Foch subhdractions wene scraped off,
cuceracted with chlormfonn and fivered oo remeove die adsorbent, sub-fracmon 1did
ned give any colour change when trsied with 0L M hydrochlnne oid in crhansl
Sub-lration | shsorbed ar 426,448,477 nun G peteoleum ether and gave BRI of 0.72
o adsorbent of sifica el waly deent of ‘methylene choleide-athivlacerace {11],
Sub-lracrion 2 was 2 meituee and was unseccesfull to separace either by increasing
nr decreastisg the poltariny ol clueet and it was oot examined ler faether tlentifece
TIckIE,

Separation of Diol Fraction
Solurion diol Tracuioe io clloroform was subjected on thin layer cromaegraplay
af silica gel G and eluted with perrolum cthersthyl aoetmesoprapans] {#5:10:5]
1w opive 5 subfraction, Suh Trcgon 1, 7 and 4 were red sharp band, while
sub-fractions 3 and § were ved broad hand.

Al sub-lractions were .'I-I.r:.'P-C\.I olf, ewiraced with cldoroform, Filvered 1o
remove the zclsarhet and evaporaed the sobvent in vaoo. fuh-lractions 1, § and
4 pave absorprion manima at 420,448,473 nm: 473,450,422 am and 467 439,517 no
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in ethanol respeceively. When weated woh 0.8 19 bydro chlome acid in ethanal,
sulrfrzctions | and 2 did not show any colour change, but subfraction 4 gave dark
blue colour, Chromatographic behavear showed tsa sub-fraction 1.2 and 4 had Bis
of 036, 0.25 and 0.20 respectively on oo thin layer chromarograpby of siica gel
G owith eluent of methylene chlomde-ethyl acerane [(4:1). Sub-fration 3 and 5 wers
pliztures, af they showed broad spots o thin layer chromatgraphy when
develnped with warous Seents. Boch sabefractions were wnmiccessful 1o separae
due 1o snvall ansoune of marerial and decompossd during saparition w give graen
try blue colour.

Separation of Polvol Fraction

Solution of polyol fraciion in chloform was applied on preparative tho Layer
chromatgraphy of abica pd & oand developed with peteolesm echerathyl
seetatpasopropanol (35101 w pive 3 subdractons Sub-raciens 1oand 3 owers
vellow broad bands, while sub-fraction 7 was dark ved sharp band.

Al subdraction were seraped alf, extrzeted with chlprslarm, Tilhered o
remiove the adsorbent and evaporaasd the swovenc in vacus, Sub-lraceon Tand §
did oot give pood separauon when developed with various solvenws on thin Layer
chromacgraphy and were nor examined for fusher analyss,

Sub-larceion 2 pave al.'-.'.l.lrF-Iil.'ll] maxime at a8 442,420 pot in etlanol, When
treased wich 0,0 M hydrochlonic zoid o ethanel the gresn colowr was produced
This subdracion was chen developed oo thin Layer chromaagraphy o0 silica gel
Oowiil deeor of g-hesavecthyl acerace (191} aind showed BE of 070

BESULT AND DISCUSSION

Separation of Carotenoids into Caratene, Monol, Diol and Palyed Geoups
Acdmarbens of magnesimm oxslehyflomperce] {L:1) gave good result for separaning
carmenoids anwo carotene, monol, diol and polyol proups. The constedn to work
with this adsorhent was diffeudt w pack it and suneiimes &t gives poor separanan,
The advanizge of this adsorbenc weas mabilicy of carotenoids during the separatioa,
as there was oo any colowr change during the process. From the colour mtensity
an eolumn luring separacoa, 8 was zoumed that mare carowenes than
vantliepliylls were avadable in voman.

Separation of Carotene Fraction
Separation with column and thin layer chromato- graphies showed that cameene
prowg conssied of 6 companenis.

Component 1 {sab-traciion 1) gave absorprioi maxusa 21 258 185 207 amomn
whexane and bad Kl oof 029 oo dun layer chromatagraphy of silica gel when
develoged with pevrolesm ether. By companng wah reponed in brerawre

companent 1 & asumend w be ploteese, Accordiog oo Davies &2 ool {1061
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phytoene (2) has BE of 0.21 on silica gel G developed with perolsum sthee and
shows shsosian maxima x 176,286,298 am. Grows er of. (1971] reporved tha
phytoene was olmained as feaction 1 when elured from column of magmesion
oxife hyllosupee-ce with pevmleum cther. This compooene was alzs fracuion |
when clured wih the same eluent aod adsorbent,

Cennpodtent 1 {sub-franion) gave edsorpuion miasima 21 365,346,330 nm in
peirsleom ether and had 20 &0 on thin layer chromaography of s gl 3
fevelnped with petroleum ether Compared with a pumber of reports in lirerziure,
component 2 i sugpesed 1o be phytofleene (3}, Cuorl (1961) reported tha
phvtaffeene (3} pave adsorprion mazima at 3663482331 am. In ether repurt
B PP wrore 1||;| Ph}'[llﬂ“(uu_‘ hﬂd 'ﬁl- of .11 on '.IIiI.'I ].1:|-'|_': |.'i.'|:r|:||:|lal::-;.;r¢|.'-|l::|- r
silica &, eluted with porrofeum ether. Gross er ol {1971} also foumd hat
phyiofluene was the second componene when chromatnprapbed an the same
cultty and: claens,

Subdroctipg 3 pave brosd band o cclomie chiromaography, was ihen
separated on thin laver cheomaograghy of calcium hydronidesdica g (6]
give 4 nmpooents foab-sub-dracons 1,13 and 4} compooent 3 {aub-sub-fraenion
13 abaorbed a1 477,430,423 aun in perrclesm other wnh Kl of 8% vn the dbove
adsnrbent eluted with perolesm stherbensene (45:1). By companng with nepost
ut literature it s proposed that component 3 16 be betacarotens, since according
10 Enppen [T971) bea-cardiens gave absorpiion niaxinea ar 478, 4581, 421 nm aed
Gross of o, {19710 cepoaned thas boacaroiene absorbad a0 473450425 nm o
perrulewm ctleer,

Componemt 4 (subsub-fracion 2} ahsorbed 2t 425,400,376 nm in perrolewm
cther and had B of 080 on thie layer cheomatograghy of caloium hyslroxde-sdie
gel G {i]) with eluemt of perroleem ether-beozens [45:1). These daa correspond
1o thuse of setacaroten which were repored by Grass et o {1971} and Foppen
{1571) whn forend thas zeta-carotene gave absorplon masioma of 425,400,378 rm
and 418,398 376 nm, respectively mn petroleum ether, In further report mentsoned
that zecaezrotene bad BF of $60 oo thin layer chesmatography of sdica gel G =anh
the same eleent as described above, As absorpion maxima and RE of the
enmponent was identical with thase of weia caroten it i assemed cha tha
Loponcil o be retacrolooe,

Component § fmbesubdraction 3} is supgesred 10 be gamma-carotene. Since
::I.'fl:-'-q}ljl':il.'.ll'l maxima and Ef of this compooent correspood o those of
gamma-carotene 43 eported in literature. This component gave adsomion mazima
11 430,460,483 nm in petralewm cther and chromaographic behavour sliawed that
Bf of this companent was 040 on thin Layer chromatopraphy of calciem
hydroxideslica gel G (51} In liteeature sepored that gammacarotene showed
absorprion maxima = 485,456 428 nm (oo, = &l 1970); 490, 461,43 am {Curl,
1961); 494,241,437 nm (Foppen. 1971) and B = 045 (Foppen, 1971), in which the
eondiving was the same with this experinent.
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Component & {Sul-sub-fracinn 4) Lad absorpiion mazima 20 304, 472,45 nm
in petroleam ether and Bi 020 on chin layer chromaregraphy of cliwm
hydrusade-silics gel G witl: eluent of petroleum ether-benzen ($5:1). Based on these
paramerers it is assumed thae this component was Lpcopene. This assumption by
by companng 4 pumber of repors in liteeature. izl (1941) and Foppen (1571]
reported that lycopens gave absorpuan maxima 31 517, 483, 457 wm and 303, 472,
446 nay, respectively, More aver Curd (1961] slo regorted that lycapene pve Rt
of 0,15, as the condition was the same with ths experiment.

Separation of Monal Fraction

Mono! fraction ouly gave 2 mb-lracuons when separated with thin Layer
chromaagraphy. Sub-framion showed sharp band on preparative thin fayer
chromategraphy and pave abserprion mazima 4t 477, 445, 426 now o perroleon
ether. When compared with repors in lieratues, this component is asimed 1o be
cryptoxanthin as this compound absorbed av 475, 430, 425 o, This asvampreoi
was mpperted by chromatograghic behavioer, since this rompooent gave B of
0.72 and cryprosanthin was reperial w bave RE of 075 Foppen, 157 1) ua the
aame condition with this experiment, namely sdsorbent of silica gl G and eluent
ol methylene chloridecthy] acetate {§:1].

Separation of Diol Fraction

It can be seen from experiment tha diol fraciion gave 5 subdractions when
separased on thin layer chromatography of salica gel G with eluent of perralenn
cther-cthyl acetate-isopropanal (95:10:5). Coly sub-dracuons 1,2 and 4 pave sharp
bands an thin layer chromatopraphy, while other 2 subdractions Le. subdracion
% and § were broad bands, Sub-lrcvions 3 and 5 always showed broad spots on
warinus conditions of thin layes chromatography and ne separation can be made.
When treared with 0.1 bydrochloric acid in ethanol thess sub-fractions gave colour
change fremm green to blue. This indicated that these sub-fractions were m AT
of mono and dicpoxides,

Sub-fracrion 1, ¥ and 4 always showed single sharp spot on thin layer
chromategraphy in various conditions, This sugpesied that thess sab-[ractions were
single compound, When treated with 0.1 N hpdrochdoric acid in ethanal
subefractions 1 and 2 did oot show any colour change, On the other hand
sub-raction 4 produced blue colour. This indicated that sub-fractions 1 and 2 were
ot epoxides and sub-fraciion 4 was 3 diepozide.

Subraction 1 shewed shsorption maxima ac 423, 446, 473 om in ethane] and
pave RE of 0.36 on silica gd G and elusnt of methylene chlarde-ctbyl aoerae {4:1).
Whei compared with reports in licerature this ub-fracton is asmumed to b butein,
since this compound showed absorption manima ai 420, 443, 475 in permleco
ether [Chapman, 1966) and had B of 0.35 oo sitica el G with eluent of methylens
chlorideethyl acetate (4:1), (Foppen, 1971). More over by comparug with
literature sb-fraction 2 is prediceed to be zeazanthin, since this compomnent
showed shsorption mazina of 478, 450, 422 nm in ethanol and Rf of 225 an silica
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el G with daent of methylene chiorideethyl aceae (£:1). In Inerarare iv was
reported thar zeazanthin showed absorprion mazima a1 424, 443, 4£75 om
ethane! and RE of 024 on alica gel G with duent of methylene chlonide-echyl
aceiate [4:1}

Sub-fraction & showed absorpuion maxima at 467, 435, 417 om in petrolenm
ether aind ToF of 0.20 an sdlica ged G with sluent of methylene chlonide-ethyl acetate
(41}, When eompared with reparts in lineranaee this component = suggested to be
violazanthin, sines winlaxanthin pave shsorption mazima ar 467, 438416 nm in
ethanol anf BP of 019 oo slica ged G with duent of methylene chlorde-sthyl
aoetate (4:1) {Chavies, 1965 and Stobarr, 1947). This sugpestion was also supporisd
by epoxide test. This component was 2 diepoxide, since it produced blue colose
with 0.1 hydrochlone acsd in ethanol which cormasgand o violvsanthin.

Separation af Pelval Praction

When separated on thin layer chromatography of silica pel G with eluent of
pecrolenm  etherwthyl aceme-sopropancl  (8510:5) shis fracton gave 2
enb-fractions. T of them, namely sub-fracrion 1 and 3 were broad bands and
anly subfraction 2 was sharp band, Tho componen always showed sharp zingle
spiet whea developed oo thin layer chromatography in varios conditions, Solusinn
of this componeat in ethanol gave absorpuon maxima zt $54.442.420 pow When
rreated with 2.1 W hydroclloric acid i aharol produced green coloar, indicating
that this component was 2 mongepoxide. [l compared with report an literanire,
this tomponens was assumed o be neozaithun, Gross e &7 (1971} reponed tha
nenxanthin gave shsorption mazima ar 464,437 416 nm 2and showed green colous
on treating with 8.1 M bydrechloric acid in eulanol, In other experiment Fappen
{1971) found thar nenxanthin had RF of 0.6% on thin layer chromatography of slics
pel G with eluent of n-hexansethyla scetae (19:). In this experiment sub-fraction
3 weas found 1o have R ol 0,70, Subfractions 1 and 3 always showed broad spots
on thin layer chromategraphy on various co aditinns and were et examined for
funher analysis.

From all experiments above can be seen that a number of sub-tracunns which
were mixturs, iedicated by broad spots on thin laver chromasography. There s
ol ademption of mggestion o be made for this compooets. There Tore, the
components tetatively identlied wene sch less than repormed in litecaure,
Aceording wo Curl (1961} tomato pigments contuned ¥ components of caratenss
and 27 components carorenes of xanthophylls. In this expenment & carotenes and
5 nanthopylls were 1entatively pdeanified. This showed that the method used soill
need developinen,
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COMCLUISION

This emperiiient shiowed thar somarn pipments contioed caretene, ook, died dan
polyol proups, A number of compenents were still mizmires and no idensificannos
cin be atamed. Ooly g carosenss and & santhophylls weee temaively idenoied
and wiere muck less than reported by Cun (1961) in leranare, Tdantification was
carried cut only by comparng absorption and BY of the compounds with thoss
repored in Jhemiune e the compounds wolated were mesmall amount and na1
enooph for finding alf speceral data sequized for suractural elucidation.
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Based on the cxperiment m b5 suggemed 0 continge this work unul 2l e
cnmponents separated and wlempified.
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