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ABSTRACT

In this paper the results of quantitative analysis of lutein in saponified
marigold extracts (Tagetes erecta) by Capillary Electrophoresis are shown.

© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Marigold flowers (Tagetes erecta) are commer-
cidly cultivated in different partsof theworld; itsdried
flowersandtheir extractsare used asfeed supplements
for poultry, to color muscles skin and egg yolks. The
fact that these extracts have apigmentation effect is
duethat theextract of theseflowersisrichinlutein1, a
common carotenoid present inamost al green struc-
turesof plants. Theextractshavefound other uses:. as
antioxidant!¥, for visua improvement and eyeillness?.

Different methodshave been used to determinethe
carotenoid composition and | utein concentrationin mari-
goldextractsand other plantsbd onging to Tegetesfam-
ily, HPLC and/or Gas Chromatography*23 are some
of themethodswiddy used. Thedetection of lutein has
been determined in other systemsdifferent tomarigold
flowers, like human plasmd?-%, food plantg?#, Nic-
otiana tabacum®, algag’®, paprika®Y, other flower

petal g%, viviparouskernd sand seedlings of Zeamays
L.,
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Theextract of marigold flowershasahigh concen-
tration of triglyceridesand in order to eliminate them
from theflowers severa methods have been reported
intheliteratureto saponification of theextract isused
to eliminatetriacylglyceridesand other compounds®
48 The aim of the present paper was to apply afast,
reliable, economicand sengtivemethod toquantify lutein
concentration in marigold extracts obtained applying 3
different extraction methods (sgponification).

EXPERIMENTAL

Sample preparation: Inorder to diminatehigh con-
tentsof triacylglyceridesthreedifferent saponification
methods reported intheliterature were applied:
Method 1: 45 % potassium hydroxideat an 18 %levd,
41 % propylenglycol at 65°C during 30 minutes*?:
Method 2: 45 % sodium hydroxide at 70°C, during
35 minutes*.

Method 3: 15 % potassium hydroxidein ethyl ether
during 60 minutes,
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Figurel: Sructureof lutein(3R, 3R, 6’R-B,&-car otene-3,3'-diol)
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GCMS of Lutein Standard (Graphic 1)}

Graphic1l: GC/M Sof lutein standard
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Graphic5: Capillary electr ophor esisof extract of method 2

To avoid cis-transisomerization and decomposi-
tion during the process, dl procedureswere performed
under dimmed light and al ssmpleswereanayzedim-
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Graphic2: Capillary electrophoresisof lutein standard
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Graphic4: Capillary electr ophoresisof extract of method 1
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Graphic6: Capillary electr ophoresisof extract of method 3
mediately after cleanup.
Chemicals

All solventsused inthe experimentsweredistilled
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TABLE 1: (Commercial sample) Relativesplot results

TABLE 2: (Method 1) Relativesplot results

Retention Time Area Area% Height Height % Retention Time Area Area% Height Height %
5.367 1285  16.95 693 10.04 8.725 3197 3061 2404 25.62
8.146 470 6.20 282 4.08 8.771 2744 2627 2623 27.95
8.537 5696  75.13 5734 83.04 8.946 3646 3490 3347 35.67
9.317 131 1.73 196 2.84 9.008 859 8.22 1009 10.75
Totals 7582 100.00 6905 100.00 Totals 10446 100.00 9383 100.00

TABLE 3: (Method 2) Relativesplot results

TABLE 4: (Method 3) Relativesplot results

Retentiontime Area Area% Height Height %
9.050 3083 39.35 3000 39.29
9.188 4751  60.65 4636 60.71
Totas 7834 100.00 7636 100.00

before use. A HEAT solution (hexane, ethyl acohoal,
acetoneandtoluene,) (10:7:7:6) wasprepared, thisso-
|ution was used to dissol ve the samples. A buffer solu-
tion of sodium borate0.02M and sodium cholate0.05M
(used like surfactant) were prepared Standard Lutein
crysta swere obtained from SigmaAldrich Chemicds.

Equipment

Capillary Electrophoresis: The separationswere
carried out using aP/ACE System MDQ (Beckman-
Coulter capillary electrophoresis), with acapillary of
fusad dlicawiththefollowing dimensons effectivelength
50 cm; total length 60 cm (5 cm to detector) X 50 m
and added withaPDA detector coupled to apersonal
compuiter, controlled by 32 Karat softwarever 5.0from
Beckman-Coulter Inc. All experimentswere conducted
with an applied voltage of +30.0KV.

Gaschromatography-M ass spectrometry

The experimentswereperformed inaTrace GC
2000 Gas Chromatography, Thermo Quest Celnstru-
ment; RTX-5ms column, cross bond 5% diphenyl-
95%dimethyl polysiloxane 30 meters, 0.25mmid, 0,25
microns. Max temp. Programmable: 350° C, Minimal
Bleed at 330° C RESTEK xti Technology. And Finnigan
Mat GCQ/, GC/M S System, GCQ Plus Thermo Quest
Finnigan. Using X calibur Home Page software, Ver-
sion 1.0. Gas Chromatography/Mass Spectrometry
analysis were carried out as a comparison standard
method used widdly to analyzethese extracts.

M ethodology
Capillary electrophoresis
SolutionA: 5.0mg of each sampleweretakenfrom

Retentiontime Area Area% Height Height %
8.383 1017 5.38 502 2.88
8.817 3369 17.83 2326 13.32
8.950 12270 64.92 12332 70.65
9.167 1727 9.14 1644 9.42

13.246 517 2.74 652 3.74
Totals 18900 100.00 17456 100.00

the extract and weredissolved in 4 ml of HEAT solu-
tion. After the heeting period the sol utionwas made up
to volume (5ml), the sample obtained stood under re-
frigeration and protected from thelight during 5 hours.

After the second standing period adrop from So-
lution A wasdissolvedin 1.5 ml of the borate/chol ate
buffer, shakingthemixtureuntil ahomogeneoussample
was obtained.

The sampleswererun by Capillary Electrophore-
ss(CE) and GC/M Sfollowing themethod and param-
etersmentioned in the previous paragraphs.

Before running any sample the equipment was
rinsed with 0.1 M sodium hydroxide, water and the
sodium borate/sodium cholate (0.02M/0.05M) buffer
solution. Between anal ysesthe capillary waswashed
with methanol and then with onevolume of separation
medium.

RESULTSAND DISCUSION

Lutein bearstwo different iononerings, one of
them with 3-configuration and the other onewith the
e-configuration. The double bond of e-configuration
ringisisolated by the method applied. Thiscarotenoid
showsahighinstability and isvery sensitiveto light
and heat, so when the different extracts obtained ap-
plying thedifferent saponification processeswereana
lyzed by gas chromatography mass spectrometry the
chromatogram obtai ned shows more than one peak
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for lutein, whichisasign of decomposition (graphic
1) thisbehavior was shown by al the samples, includ-
ing thelutein standard, therefore, GC-M Sisnot arec-
ommended method to quantify thelutein content in
marigold extracts, dueto their heat instability. The CE
analysisof the Sigma L utein reference showed one
peak inm.t. 8.537 min (A __ =470 nm) witha83.04
% concentration, aswell as other peaks correspond-
ing mainly tolutein esters, cislutein and other caro-
tenoidslike zeaxanthine, cryptoxanthine (Graphic 2).
In other hand, CE analysis of commercia source
showed, main peak at 8.537 min. that corresponding
tolutein (Graphic 3, TABLE 1).

When the 3 extracts obtained applying 3 different
saponification procedures were analyzed, the peak
corresponding to luteinin different concentrationswas
found, aswell asthe other peaksfound in the stan-
dard corresponding as mentioned beforeto other lutein
formsand other carotenoids. Sample one (Method 1)
showed itslutein peak at 8.946 min with 35.67% of
thetota concentration (Graphic4, TABLE 2). Sample
2 (Method 2) showed itslutein peak at 9.188 min.
with a 60.70 % concentration of lutein of the total
extracted carotenoids (Graphic 5, TABLE 3). Sample
3 (Method 3) showed the best result between the dif-
ferent saponification methods, asitslutein peak was
obtained at 8.95 min. with a70.65 % concentration
fromthetotal carotenoids(Graphic 6, TABLE 4). The
dight differencesfoundintheretentiontimeof thelutein
may be due to the saponification procedure applied
totheextract.

CONCLUSIONS

Capillary Electrophoresswasasmple, rdiableand
economic method toidentify luteinin sgponified extracts
of marigoldflowers.

From the data obtained it can al so be concluded
that the saponification procedure chosenisvery impor-
tant inthe preparation of marigold extracts, astheren-
deringsobtained vary considerably according to the
method.

Thehighingahility of theluteinand other carotenoids
present in the saponified extract can be seen when a
Gas Chromatography/M ass Spectrometry method is

applied.
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