
Leaf pigments of Lycium europaeum : 
seasonal effect on zeaxanthin and lutein formation 

The genus Lyciunt, which belongs to the .'~olanaceae, represents a small group 
of plants, which can be found at the seaside of the Mediteuanean, growing on dry 
and sandy strands. Five species are known of which .Lycium lwlimifolimn has been 
~:~ Ludied by Zl:C!HtEIST:ER & CHOLNOKY 1 • They isolated physaliene, from its fresh 
(rni ts. This pigment was also obtained from fruits of IAJcium barbarum 1 • 

In the present work the flavonoid,' carotenoid a.nd clùorophyll pigments extrac­
tcù from leaves of Ly1-'ium europaeum are described, while the changes in content of 
xanthophyl\s and chlorophylls during a. whole year are tliscussed. 

Results and discuss·ion 

Flavonoùls. - The m·ude ethanol extract from lea.ves of Lycium europaeum. 
ga.ve a yellow crystalline compound which for its melting point and absorption spec­
trum showed a great resemblance with the flavonoid glycoside rutin. 

Acid hydrolysis of this pigment gave another yellow compound, which had its 
melting point, 3t2oC, and ultl"I.\Violet absorption spectrum identica! with quercitin. 
This identity was confirmed by thin-layer co·cbromatography with authentic quer­
<ICtin, and the infrared absorption spectra in chloroform. A mixed melting point de­
rnonstrateù tlefinitively the identity. 

Pa.per-chromatography on Wha.tma.n l paper showed that glucose and rhamnose 
were present in the acid fraction after hydrolysis. Tbe identi!lìcation of quercetih, 
glucose and rhamnose as hydrolysis products of the extracted yellow pigment con · 
firmed that the ftavonoid glycosiùe was identical with rutin. Its identity was confir­
med by co-chromatography, rnixed melting point and ultraviolet and infrared ab­
sorpt ion spectra ('fable l) with an a.uthentic sample of rutin . Also the acetyl deri­
vt~tive of the yellow pigment in its melting point, ultraviolet and infrared absorp· 
t ion spectra was itlentical with that of rutin s. 

The protective ;tctivity against c:l>pillar fra.gility and eye ùiseases of extracts of 
Lycium eu·ropaeurn 4 , like that of rutin 6 , rnay be ascribed to this ilavonoid. 

TABLE l. 

Spect ral characteristJcs of plgments lsolated from • Lyclum europaeum "· 
·---

l 
Àmax in run 

F.thanol l Hexane l Dtethyl l Chlorororrn l Ca.rbon 
etber d ùmlpl<Je 

f>t /3·Carotene - ~ 425,451,482 - 461,407 - 460,48!>,520 
P, Lutein - 421 ,447,477 - 428,456,487 445,476,500 
P, Zoo.xantbin ·- •123 ,452,482 - 428,41!3,4114 <l50,48S,518 

p• Chlorophyll a - - 436,600 - -
p5 Chlorophyll b - - 454,642 - -
P a Rutin 258,360 - - - -

,.._ Denotes un infloxion. 
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-.. ··-
('h/orupltyllx anrl mrotowit/.. The \' i,;ihll' aud ullt;l\· iolet "JII't'lta ol thl' ft, ... 

ltun f'llltl'tl hl'fott• tl11• pigtut•llt >- t' >.dudetl th(• prt'><l'tll't' ot llllt'olol(•tl l'4o·IH•lyt•ut·­
l'igmen l J '1 , whid, ga ,.,. ahKorpt io11 spe!'tra 111 di 0Prl'llt ... o l \'l'Il b id eu tit·:d "i llt 

tito ... t• of (1 ·<·arot el! t ' . \1 :t>< idt•ut it·:d w i l h t l ti:< pigmeut , a, t·ouli l'llH>d hy t h i u-1:1 ,\ t•• 
•·•• · •·hroma togntph,\' wilh 1111 autltu11IÌt' ><allt jtll' of ~-t·arolt'llt' . 

l'igmc11t 1'2 ,;ltowl'tl il ~ ah,;orptio11 ;;pcdra iu diiTtll'lllll ><olve11l~ id<•uti .. al willt 
t hol<P of lutei11 (3,:! '- tliltydrox .I ·IX ·t·arolt'lle). Il>< IJII><itiou 1111 t'oluruu:< of .1\lgO · l'rlill' 
:w:1 (l : l ,wfw) i>< ideut.i .. ul 1\Ìth t ltal of authentit· luteiu . Tlw partitiuu l'oellit-ieut i11 
hPxaut• ><aturati'd with IIH'thauol · ll:tt<·r (li:): J:),Vj \') '\\:h< 4:! : !i7, aud t·o·dtromatt> 
graph.' 011 kie~I'IJ.!:I'I (; tltiu -layt•t iu thP ,;nlveut ... y .. tt•m mPthyll'll<' ehloriùt•·etlt.' l 
at·t•tate (~: l. l'iv) ;.howt•d H t 0.3.). 'J'Iti:< HF·Valtw t l id Ho t l'h:lltl!<' aftl'r ><<'!JUIIifieat iun . 

l'igrncnt 1'3 :;howt'd it>< ah><orpti~>n ~<pedra in òifll'n·ut :-olvent.- itlenti!'al witl t 
Z('W\authin ( :Ul'-dihytlw~ ,r ~ t•:IJ·ou•ut•). l t took tht> Kllmt· poriition on t·olumu>< ol 
c•t>llnlm:e and of ~lgO·CI'Iitr fiO:J ( l : l,wlw) a ... autheuti<· Z<'H\:tllthin, "hile t'O·I'hroma 
tugr:tplty on kie~:~elgc·l G lltiu -la.HJ iu !<oh·ent s.rstf'm nwtlt~ lt' llt' <'hloJitle-ctl•.\'1 ac·t>tatc• 
(4: ~,,. ; ,· ) ,;ltowed ideniit·al HJ'· \':tlllt'><. l t" HF·nthw (0.24) did uot cltang!' afti'J Ra po 
nili<-ation. Tlte part ition t'lll'llic·ient iu ltexane >':llnntt\ltl 1\·ith m ctltanol-wat<•t 
l) ;, : !i (v/ Y), \l<ì>< l l: t!ll; 40: (lO witlt t!5: 15 (v/v), and Hi: 1:1 with i !i: :l:) (v /v). 
clc·rnonl4rat ing t h c idcnt i t,\' o l' pigrneut 3 w il h zeaxant hiu. 

Pigml'nt. 1'• had i t >< nh><lll ption maxima in dictl• .l' l mltt'J a t 4:!0 and tilitl 11111 aut! 
<·harac·terif<til' ;:ped.ra idc•uti<·nl "ith thol'(' of cldoroph~· ll 11, and tlte vi~m!'tll 1',. ! Jacl 
~<pedra and ab~orption maxit11a i11 dietltyl f'tllt'I at 4!i4 antl ti4 2 11111 itll'ntiral with 
tho~<l' of rhlorophyll /1 ('J'ahlr 1). 

Onl,\' t nH·f' anwuut" wr1 c• fon n d of carotenoi<l pignt!'llt ~ whidt ga,·e po,it Ìl'f' 
c·oluur r(l:t(·tion:< for epox.' ·f{l IIIIJl"' 6. 

Quant ita t i n • t! t't Prmi nn t io n" of plwt o;:yn t h et i c pignt!'n h W(' l'l' <·arrit>tl out in 
Df'<·t'mhrr. Only trac·e amm11tl~< of lntein Wl'rl' fountl, 11 herca>< zcaxant Ili n. i11 t hr 
non-c;,:ll'rifierl fnnn. at•(•otJittrtl fn1 ahout :~ti 0 ., uf tutnl t·arot('noitl><. For thi,: llllt'\ · 

pPd.etl high value it wa" tlN·ided lo follow t lw t':ll·o ttiiiOI!I'IIO><Ì~< iu thr t•onr><l' of onc· 
,1'!\a.r. Tht• a mouul of In t ~> i n vnried in propor! iou t<> t l1<• eh lorophy Il>< , w h t'rea" zp:l · 
:\ant.ltin >Jhowt'd dilT<' r<•ut tll-vc•lopment (Jo'ip;. l :1111! 2). l·' rnllt t h<· l'nel nf .July till )) p . 
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cember, the dimimnion of lutein correspouded almu~t !'Xllt'th· to the iu<:rea .. e or zea· 
xo.nthin ~nd (rom J auuùt',Y till Mareh it wal! lutl'in whil'lt ;tpprar~d at the cosl of 
zeaxanthm. This evident relatioJH!hip leù to a h vpolhtll'lit~ o! poi<>~ i h li' iuten:mt ,·en;ioll 
bet.ween tllese xanthophylls. · 

A1111. I o/. ,...,,,er. Smdlù ( 196!l) !i , fl l · {o:\ . 
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Severa! hypothesea on the formation and transformation of the xantophylls with 
<X and ~-ionone ring systems have been envisaged as in the higher plants as in the 
:tlgae. CHOT.NOKY et al.7 retainerl valid the system : 

zeaxanthin -+ antheraxanthin -+ lutein 
but an auxiliary system : 

~-carotene -+ epoxy-~-carotene -+ <X-carotene 
might exist. 

Acoording to SAPOZHNIKOV et al. a a conversion of lntein into violaxanthin and 
according to YAArAMOTO, NAKAYAMA & CmCII:EST:ER 8 an interconversion of violaxan­
thin and zea.xanthin with antheraxanthin as intermediate might be possible. A part 
of the la.tter reaction sequence has been studied in greater detail by KRINSKY & 
BORDO N to in intact or broken cell preparations of Ettglena g·racilis. CoSTES 11 has 
reporteù the conversion of violaxa.nthin 14C to fj-carotene, lutein and lutein epoxide 
in isolated tornato anù mais leaves' chloroplasts. 

The present data show the proportionality between the variation o! lutein aml 
zeaxanthin and the presence of s mall amounts of epoxy-C!\rotenoids. This has in­
<luced us to propose a possible in terconversion of lutein and zeaxanthin via tbe 
t~arne reMtion rnechanism (Fig. 3). On t he other hanù the increase of zeaxanthin is 

l!' ig. 3. - Proba.ble intercouvorsion botween lutelu ancl zeo....:anthlu with cpoxy-carotonoids 118 
intormed!a.tes in lea.ves of Lycium europaeum. 

ùoubtless due to a process ùifferent from the aging reactions occurring in the leaves. 
T n Iact t he percentage of xanthophylls increases dtuing this period. But additionally, 
a reaction Lhat appears to be generai is their esterification as a c.onsequence çf 
d111ngement in c hloroplasts n, 13 • 

The fact that zeaxanthin is always present i n the leaves of Uljt>ìwm in the non; 
csterified form supports the conclusion that its important increa.se ùoes not depend 
on tbe fina! phase of aging, but on an interconversion in which the shilts depend on 
t.he physiological conditions oi the plant. 
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