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CETIMIZATION OF LUTEIN-ZEAXANTHINE SEPARATICK
OK HIGH PERFORMANCE LIQUID CHROMaTOGRAPHY
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Abstract

TaBaCaRlU, C., O, 300ACIU, J. NZaMTU, 1993, Gptinizatiom of
lutein-zeaxanthine genaration on high performance Ihguia
chrometograbhy. liot,. Hort, agrobot. Cluj., AXII-
EITII,I?§-133. Separation of lutein end zeexanthine whieh
aTe carotenoidisc iamomerlc pigments on High Performance
Liquid Chrometogrephy (HPIC) was investigated. ThTee
different columns were used to separate standerd mixtursas:
& normegl phase gilica ¢clumn, & reversed phase OD3 2
column and & non totally endcapped reversed phase (D3 1
column, ‘in order to find the best protocols for the sepa-
Tetion of these two isomers, o
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Lutein and zeaxanthine are carotencids with two hydroxt groups,
igsomers due to the position of one double bond (Figure 1}, Their se-
paration 1s & very difficult problem but alazk & very important one

for carotenoid researchers because ' they are found in almost total

" carotencid plamt extract,

Separation with clasaicel chromstography methods (thim layer
chr,, open columns chr,) of theme pigments doemn't give good results,
The best method uamed for their'saparatian seens to be the High
Performance Liquid Chromatography (HPIC). In this kind of chromsto-

graphy, the separation of the mixture is realised on a column with &

ste¥ionary phamse with very fine grains. The eluting solvent is




126
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pusned under preszsure in the column by oae or two pumbs
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Pigure 1. The structure of lutein ané zeaxzanthine

Depending on the stetiopaTy and the moblls pheses there aTe
types of chromatographie separation methods on HPIC; used for car
tenoid mixtures:
a. Normal phase meparationa when the stationary phese 1s silice o
perhaps aliamins which are very polar and the mobile phase is no¥
{hexane, tetrahydrofuran, etc.). ‘
b. Reversed phase separations when the stationary phese 1ia hond-dh
silica which is very mon polsr and the mobile phase is very pola® ‘
(water - methsnol), ey

Thers were many sttemptis for the aeparltion of these two o8
tenoids on E?LC and good resolutions were obtained mnstly when,
king with standard mixtures. In complex mixtures a good separa
of lutein and zeaxanthine hap slac to deal withrlong separatiog
times due o the presence of other carotenoids with a.different
polarity, sc it s;ema that for these kinds of separsticna, reys

phase columns fit beider,

. Teverse phase column (ODS 1) in order to have a good lutein-zenxnnthinu
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Good sepaurations were obflined on normal phese sistems using mas
eluting molventa mixtures of hexane-acetone, hexane-Pr-CH, light )
petrolsum-acetons, isocreticaly or in gradient flows. On these uiatemd
differences of 2 - 3 minutes in the retention times of lutein and
zesxanthine were usualy cbtained {z2).

The Teverse phase ®eparations usualy gave differencea of only -

1 minute in-the retenition times of lutein and zeaxanthine but faster
separation times, usiné very different solvent mixtures and running
protecels. The aaplfltion was in most casea not a base lins onms (2),

There arTe alsoc resports of luteim - zeaxanthine separation on
non'ondoappod reverss phase columns, Thayer (3) Teports a separation
from leaves extract using a mixture of MoOH:MeCN:EtCAc which gave a

difference of 2 minutes in retention times and Gilmors f4) from the
same matterial using u.cn:leOH:Tria buffer:Hexane with e lewer
difference in retcntigﬁ times, on this kind ef columnsa,

Anyway the best sepavatiom for lutein and gesxmnthine was obtained
until now by Stalcup (5) using carotencid standards on a eycicdcxtrin-
bondad -phese column with various solvents, the dif!erenc. botween tho
retentiion times of the two carotencids beeing of 9 minute!.

This paper pr=sents ln investigation inte the uase of three
differsnt columns: a silice normal Phgge columm, s normal octadoey1~

silanel reversmed phase column (CD5 2) and a non totslly endcapped

Separation,

gggerinentll gection

The liqudid chromatogrlph used was equipped with LC-T 414 Kontrol
Instr, Pumps and corsisted of a Watera (Iillipore) 991 Mcdel,

tonnectad to -m programmable photodiode array detector (FDA), Datas
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were processed by & NEC/Multisyne 24 terminil attached to the detectol

Por the LF-JPLC separations we used a Nucleosil loo-5 (Macherey

limgel .3, Switzerlsnd) columa (200 x 4 mnl,
=:1C separations a Spherisorbt 5 0DS 2 (Wellington House E

UK) column (25¢ x 4,6 mm) end a non totally end=

Por RF-I

Hple Iechnclogy,
nerisorb 5 OD3 1 columa {25¢ X 4,6 mm},
B-carotene, B-cryptoxanthine, lutein;

canzed 3D

The cerotencid standerds:

and zeaxanthine were provided by Hoffman Ltd., Basel, Switzerland,

3toex stenderd mixture was prepareted and stored ot -EQQC,.protecte

from light; alliquots of it were dissolved esch time'in the chromat |

sreonic golvent nixture,
Mobile cheaes consisted of mixtures of « HFPIC purity grade -

aclvents: hexene, scetcne, scetonitrile, ethyl scetate, tetrahidro

fAran, netnyl slcoiol, water, filtered and desssrated before use, S

The columns were opperated 8t ambient temperature and fionw Taty

ranged ffom 5,5 = 2 m1/min, The NP eplumn was equilibrated each t o 1

at least 1 hour before each injection with the atarting solvent

cixtare and the RP columns were also equilibrated 15 minutes befo,;

P

esch injeetion and 1 hour after each solvent changing with the

startlﬂg solvent mixture,

For normal phame separation =& clrotenoid standard mixture

congisting of B-carotens, lutein, zsexanthine and B-cryptoxanth
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HResults -

The bpest results obtained for lut.l. amd zeaxanthine Beplr.txon
on toe three columes uentiopea D.IQI", u.lng carofenoia stang [
ar

dixtures are listed in taple 1.

Tanle 1. Di i
1 lefertnée of lutein apnd zeaxanthirce retentioo §ides
.Fd elution vrder for tue separation of Etanaarc
wixt i
ures un differect columps (Plow = 1 al/uin., = 450na)

Nr. Coluwn type Sulvent Separation

crt. aixture tine tp Elution

order

Gracient or
concentration

1. 4P Silics rexau :

GCraciest o,33
i +35 B-carvtene Lige(uain
Acetupe lutein : - c,;) ;Eizjle
el : 4
Zeaxanhti. 3,5=20,5 12-17%
20,5«28,5 170
) N ) 24 .58=30 TS5
. RF Vg 2 CLBCL t trac.eat 2,3 Lutel . f e
3 f Lutelin Timei.iin) Acetone
= 1Gae cearanti., “=c) L0
- .. - A
e g . _ s=cerotens 23-=3, 15%
5Cu 3 -¢ratie 1,2 J-~carutene
@ 1CAC Lute.r 58 5
. . wtaxanti
<. RP QU Y .
S 1 Fu3u. : Isccratic 2,08 Lutein
ACutone Juaxangth. 83§ 29
. ) a-carsiere
3. HP €D5 1 R >
CB;CL : Isccratic 1,6 Lutein
™ Zeaxantu. -8 2 2

3=carotene

was used, For thé reversed phase separation m mixture without

B-cryptoxanthine was used,

The experiments welre carried out in the laboratories of

prof, Pfander from the University of Berne, Switzerland.

Tue cu Fong .o H
P ITe&pone. .0 chLroiat_._ra:s are shows n figures 2, 3 anc 4
3 - %e
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Pléure 2. Separaticn of carotegold standarcé on nor. 8l yuaase

colusn., Feaqe ideptillcatlvny 1 = p=-tar.iens;

2 - s—cryptoxantiive ; 3 - Lutein;

4 « Jeaiantning

f

e

o]

Figypre 3. Separation of carotencic siandarss on raveraad;hasej
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cJIGURE 4 Separaticn of carotenocid standards on reverse phase, ODS 1
column, ’
Peak ld.htlflcutlon 1, B = Carotene 1 2, Lutein : 3,Zeg~
xanthine,
A, Solvent mixture: CN and EtOAc:B8, Solvent m;xturo:

CH CN and Acetone: C. golvcnt mixture: CH_CN and THF,

S fy—
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4 systems on HPIC ave suitabl
Copclusions 7 e for the separatien of
E nixtuves, . - complex carotencid

1' TDC-BBPBI'GHOH on "o!‘ﬂal phase column a8 .8 re atj vely IOEE' 1 ]
'. ] ! "I cpose good normal ph.s
. e and Teverases pha se

, . ) ( : ) but it has slec the advantage of a lo og E separation systems on HPLC for -
arati on‘ t1 ie. Jo minutes B
7 ‘ | - ; lutein zeaxanthine separation from
i of B carotene and lut.j'n whic ; compllx netural extrlcts- ‘

olfers tbe:polaibility of & good separatlon of other caroienoids nithﬂ

jptermsdiate polarity from pstarml extracta. . Rezumat '
2. Toe separation of tne two isomeric caroteacids on reveriedph'i caBACARUy vy C. SOCACIU, G, NEA "2—"*“"1{
oraed; ' y G MTU, 1
separirii luteinei de zesxantini prin zfgéagoﬁiﬁii:r°'

i g%ifa §§11n§§§;IpiE§oimanta. Not. Bot. Hort, Agrobot

Je - Il,125~ 2%, In sceasts iu e i1
:gg;;;g;: celor doud carotencide izomer:r::;gu:iggm?resta
Tiopiadise In pessd vegetal en sfifori Srond sogeuiet”
fclesit trei coloane srinl wdsormeny ort

: umplute eu material .
. Tit gl s-gu determinet concentratiile opt£;§s:§2'f;egi§5"

curiler eluate
optimd de solvenyi, necesare pentru o separars

is better than op noraal phase and pou-agueoud solver ixtures gni
better differepces iz taoeir retention tiues. 3
3., Separatien of lutein and zeaxapthinme im very gooé¢ on mon to
e pdcapped columa, ODS 1, even on isocratic conditicns but it hli‘t‘
age of very close psaxs Ior & big difference ir polnrltf&

should be chosea omly

d isadvant

{ zeaxsmthine and Becaroiess) so we think it

we Dead just & luteim/zeaxanthine separation amd pot Ior a nonplixl * Refsrences

total sxtract.

4. The elation erder om the same solumn {0nS 1) wes ﬁ}ff!’ﬂi 1. MEYER, V.R., 1988, Practical High Performsnee Liquid Chr
. ) - NToOme vorevhy,

John Wiley and Sons Ltd,

PPANDER ) )
! R, 3,4 R. RIESEN, 1992, High performance liquid chromstography

frem Chromstography, edited by G.Britton, S.Lisanen Jen-
sen, H. Plander, to be published

we used differeat lolv‘ntl. When asstonitrile and stayl .cotute.;

used, B-carotems eluted first as on normsl phase silica ‘column ; 2,

when .acetonitrile sad THY or acetonitrile aad scetone aers use
Be~carotens sluted last, as om Deverse phase ODS 2 column. We can

tnat the ODS U column worked as sm lmtermediate pormsl phase - 3, THAYER, S, S., O. BJORKMAN, 1990, Photosynth.Res., 23, 331
. .s .

4.
GILMORE, A.M., H.Y. YAMAMOTO, 1991, J.Chrom., 543, 137

phase coluan.
5.

5, It is interesting the fact thnt op every column we naed,;

STALC ' ; '
UP, A, Moy H.L. JIM, D.#. ARMSTRONG, P, MAZUR, F. DERGUINI,

eluted before zeaxantulne, evern if the pormal expected order of, K. NAEANISHI, 1990, J.Chrom., 499, 627
: . .

(thimxing of polarities) on reverse phase eolums should place i

thine before lutein. X
6. The resolution betweer lutein and zé-lanthiﬁo fn &ll

can be lmproved by working with & lower flos but that has the
tage of long meparation tives.

7. Hoth normal phase and reversed phase (UDS 2) 8@ paratiocky






