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THE NEEDS OF SAPONIFICATION FOR ANALYSIS
OF CAROTENOIDS (PERANAN SAPONIFIEASI
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ABSTRACT

Teleh dilakukan penclitian tentang peranan saponifikasi dan analisis
karotenoid. Untuk saponilikasi ind digunaton farutan KOH 204 dalam
metancl. Reaksi saponilikasi ind telah dicoba terhadap beberapa jenis
karotcnrid standar seperti beta-karoten, alfu- karoten, ekinenon dan
apokaralcnal serta beberapa jenis sayuran dan buah-buahan vang meagan-
dung karuteaoid seperti "passley” {Petraielfinum crigpum ), English spinach
[pingcin olergres), tomat, worte] dan jeruk "Sunkist

Hasil penelitian mempertihatban halows bera-karoten, alfa-karoten,
ekinenon dan apokarotenal stabil terhadap reaksi saponifikasi. Namun
kurotenoid yang lerdapal dalam parsley, English spinach, tomat dan jeruk
Sunkist ada vane mengalami perubahan.

INTRODUCTION

Saponilication is geaerally carricd our in carotenoid analvsis to
remove unwanted esterified lipids, acidic materials and chlorophylls which
amrerfere witl adsorprion chromatography (Gross, 19871 Howewer,
sapoifeation s often avinded where examinations of material for caroienol
esters s desired and for apalvsis of exdracs containing alkali labile
carotenoids, such as astaxanthin, fucecanthing, perdisin and related com-
pounds. For carmtenoids whicl are labile to saponification, special care must
b taken sich as the maintenance of serobie conditions during saponification
re procesd efficiently wathout degradition { Ruddal and Will, 1985}

Potassium-methanal solution is the common reagent wsed for sapon.
ification. Two main methods are used [ saponification, The alkaline midure
iw gither: (i) heated for up o 10 min i the dark om s boiling water-bath and
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under stream of nitrogen, and then coaled; or (i) left in the dark at room
temperature under nitrogen for 1216 hours (Davies, 1976; CGirnss, 1T987].

Quackenhush {1973) re pored that there wis no statistical difference
for the gquantitative analvsis of carotenoids belween the "cold” overnicth
provedure and the "hot” rapid method, While the "hot” method s fime saving,
the “cold” method has the atvantage that the carolenoids, such as xan-
thaphylls, which are pariicularly chermabile are not suhjected 1o hear,

Manyresearchers have used diflerent modifications of these methods.
sonte examples arc : Corl (1953), by dissolving Valeneia oranee in dicthyl
ether and equal voluine of 200% potassium hydroside in methano] was sdded
anil allowed to stand ot room lemperature overnight. Johjima and Crpura
1953} suponificd trunato carotenods by dissalving the sample in hexane and
the sarne volume of 20% potassium kydroxide in 85% methanol was then
silded and the mixture allowed o stand for 60 min at room temperature.

These methods were vsed theoughout the investigation and this paper
reporis the resulls of the experiment.

MATERIALS AND METHODIS

Al chemicals were of analytical rearent rrade, sofvents of HPLOC
rrade and warer was double distilled, Chlarolorm was washed with doibile
dustilled water to remove trace acids and dried over anhydrocs sedium
sulphate, All solvents were distilled and porged with nitsogen for oxygen
excluzion.

Figment standard were gifts fcom Roche Prodocts {Sydney). Englizh
spinach, parsley, tomalo ans Sunkist orange were abtained from local rerl
mizrked 1 Sydney, Auvstralia,

Analysis by liquid chromatography svslem were carried oul on
Movapak C18 column {Waters, Milford, Mass ), The colunn was attached
1o Walers LIGK injector and 41-mPa pump, The mobile phase contained
2255 water: 55% chloroform: 75% scetonitrile which filtered and degassed
under vacuum belore use and maintained at 2 flow rate of 3 ml”, Column
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elflusnts were monitorzd by a Winers Model 490 Programmable oulei-
wavelenoth detector al 40 nm and eecorded on o Warers Dara Modube,

Fruit and vegetables {1000 were extracted by a shebr maodilicanen
of the methed described by Zakania of of {1979} which invalved cutting
produce it small meces and homnogenising in acelone for 30 min in a
blender with licht being excluded by covering all vessel with aluminum foil.
The homogenate was purged by nitrogen gas during the process Lo remave
avieen from the vessels. The homogenatz was Gliered and the residue
re-extracted until all enlours removed.

The combined acetone extracts were added 1o an equal volume of
freshlv distilled dizthyl colce, Water was odded and after shaking the mixgure
xus allowsd ta settle and the organic layer removed, The agueous layer was
re-extracted wark diethvl cther oot che layer beceme colourléss, The
combined extricts were washoed with waler to remove the acetons and dried
cnver anhvidroas sodivm sulplace.

The extract was sapontlied 1o remove the chlorophylls and tats as well
as hvdrolysing carolenoid esters according tathe methods of Curl (1933 and
Tnlijima and Dguraf1983Y Jokjima and Ogura methed ivolved the addition
of an equeal volume of 20%% potassivm byroxyde in 8557 methanol to solution
of produce extract in hexane and the miaore was allowed to stand at roem
remyperatare for a0 min, The alkali and water snluble materiats were removed
T weaghing with water. The arganie layer was dried over sodium sulphate and
the solvent removed wnder vacuiom. The Corl's method involved the addition
of an equel valume of 200% KOH in methanol to diethy] extracts legving the
miistiere 10 sland at room temperaters overmigb!, The alkaliasd water soleble
miatesials were removed by washing wath water, The ether Tiver was dried
over anhvdrious sodium sulphate and the solvent removed under vacuum,
Both residues were dissoleed i chleraform and an aliguol (1-22 ul ) analwsed
hy HPLL.

The standard carminoids were also saponified by the method of Curl
and ijecred 10 HPLC system with the same volume
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RESULTS AND DISCUSSION

The saponilication methods used by Curl (1953) and Johijima and
Chzara ( 1952) were compared, The Curl method was minre satisfactory, since
all esters were saponificd, The methad, however, was time-consuming, since
saponificilion was carried cul overnight, The method of Johjimg and Ogora
(1983) kad a shoster saponification time, but an experiment with orange
showed that some esters were not fully saponified as indicated by the
presence of a few peaks with cetention times longer than beta-carntine,

Figure L shows the chromatograms of orunge carotencids before
sapnailication and after saponification according to Johjima and {grira
CL9E3) and Curl {1933).

1t was noled in both methods thal after saponification, & white residoe
abways formed and difficul ro remave from cartenvids, The moethods psed
by Curl ( 1953) and Gross erad (1971) 1o remove the white residoc Cicdentifaed
as sterols) by precpitating with methanol at -207C, were unseceessful, since
same carniereids were co-precipitated. The residuc was nol very soluble in
hexane, petroleum ether, acetone, methanol and ethasal and proscanl in
cirllidal form. However, the residue was soluble in chloroform which was,
therefore, used during the studies to dissolve the samples, The residus did
nol interfere with the analvsis for carntenoids snee iU did not absorb ot 440
nm,
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Figuee 1. Chromatingrams al aranoe caredenolds glyied with 2255
methinol 2530 cldoroform ¢ 735 acetomitrile 3|
cliromatogram gl nnsapenificid carmienods: 1
chinmatoeram of coratesnids saponifizd by the method o
Iohjima (1983); [0 = chromatogeam ol carobenids

_.'.;|||-'.|-_EI-;;_-;| bop the raethisd of Tl § 10534 T = A -carateny

Phe tss ol chtoroform was somie concern, sies the prasence oliragco
scids i the chioreform could transform eposy groups into [uranold groep
CMavies, 19780, The solvent was, hepefore, washed with water, dvied over
anbryerons sedivm sulphate and destilled prior g0 use o Femave any tace of
hydrochleric acnl,

Sapenilication ol atandards, beta and - alpha-carptenss, cohinsinre
and apocarctenal by the scthod of Curd (1953, gave no siilicant Juss of
carolenoids (Figore 21, The peak areas before saponification were 5.2 o 8
MT < ihd, 232 = 00 and 53,8 = 05, respectively, and 6.1 = 16,23 = L1,
233 + 14 and 521 & 23 integration arca umits alter =aponihication
respectively. Each carotenoid was therelore stable during saponification.

Spulies on carror, parsley and English spinach indicated that the
carctenoils in these vepetables were stable during saponification. Fagure 3
chow the chromatograms of carrol carotenonds, Belore saponification the
arca of peaks corresponding to bets and alpha-carotenes were 3.4 4 0.2 and
2.7 4+ 0.2 imtegration unils, respectively, amd 33 4 0. dnd 25 4+ .
resprectively, alter saponification.
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FIGUREZ: Chromatograms ol standard carstenoids befors saponifi
cution (&} and after saponification (b1 1 = £ -carorene:
2 = = -garclene; 3 = echinenone; 4 ~apocaroienal,
Condittons & solvenr ¢ 22,5 % methanol ;2.3 %
chlorotorm ; 75 % acctonitrile, 5 and 10 u radialpak
columns connected o serics, Noweste 3 ml min
detection ol 40 nm.

The chromatograms. of carolenoids in parzley (Figure 3.
chromatagrans I and English spinach (Figure 4, chromaloeran: B show thar
chiorophylls fwhich sec esters) were are completely removed by saponifica
tiun [peaks 3,4, 5o Figure 3, chromatogram la and peaks 3,4, 5 and & in
Figure 4, chromarogram Tal, The peak area of beta-carotens remain stzble
being 410 and 4135, respectively amd in English spinach 351 and 334

capecoively,

Stuizs of carotinoids in lomato showed that saponificatio reduced’
thi argaaf some peaks wssecated with carotennids { Figure 4, chromalegram
[T}, The area of the peaks corresponding to heta- carotene | peak 1) was 41,3
= Lland31¢_+ 1.2 belere and alter saponification and of lvcopenc (peak
2powas T and 636, respectvely, Since the investigation witl slandards,
careot, paesley und Enelish spinach demonstrated that bera-carotene way
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Figuee 3 : Chromatagrams ol corrot (17 and parsiey (11 carote nl_-l-::]ﬁ

before {a) and ._tfn_z' (b} sapomification, 1 = 4- carotene: 2
~caroteaz: 3, 4, 5 = chlarophyll. Solvent and upbml:ng
conditions were similar o those in Figure 1,

stalile during saponification, it is suggested that peak 1 (beta- carole e aied
eak 2 {Ivcapene] 10 tomato were overlapped by other peaks, preswmed Lo

be csters which were removed by saponification,
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Figure 4 : Chromatograms of English spinach {T) and tomato {11}
before (2} and After (b) sapunilication. 1 = 8 <carolens;
2 = licopene; 3, 4, 5, & = chlorophyll. Solvent and
pperating sysiems were similar 1o those in Figure 2.
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The studies of standard carotenoids and caralenoids in carrol,
parsley, English spinach and tomalo indicate Lthat saponification is needed
far the analysis of carotenoids, since some peaks may cverlapped Ty
carntenmids and other ester peaks.

CONCLUSION

The experiment showed that saponifcation was needed for analysis
carntennids, sinee chlorophylls, fats and wnwanted materials may give peiks
which cverlapwith1he peaks of carot noids, The studies with orange, Enilish
spinach, parsley and tomatn showed the different chrom atograms hetore and
after saponificalion, For English spinach and parsley all peaks with setention
limes 13-22 min disappeared alles saponification, The diappearance oi these
meiks corresponded o the disappearance of chlorophyls, For orange arl
somate the peaks which did not belong Lo carotenoids were removed aftes
sapenification aml clean peaks will he ohtained afier saponification,

For saponification Corl method was moze pr fepahle L be wsed than
tobiima and Ogura method, sinee complets suponification eltained with
Curl method.

The experiment with standard carolencids showed that the com-
puends exsmined were stahle during saponification.
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