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CHEMOTAYONOMICAL RESEARCH IN HIGHER PLANTS (ZVI)
CARCTENQID PIGMENTS IN THE FRUITS OF SOME LOCAL
VARIETIES OF CUCURBITA

G, EEAMTU, A.T. SZABO, V. DAN, C. LUNG, O. BLAJ

Abstract:

NEAMTU G., 5ZAB0 T.A.. DAN V., LUNG C., BLAJ 0., Chemotaxonomi-
cal researah.in higher plents (XIVI), Carotencid pigments in the
fruite of some local varieties of Cncurbita. Not. bot. hort.
agrobot., Cluj, IV. 43~-48

The pigmenta of seven local Cucurbita varleties were deter~
mined, In the fruits only carotenoids wiih [«=-land|p-ipnonic struc-.
ture were identified: hydrocarbon carotencids ( |a= and. |B-carotens),
xanthophylls {(cryptoxanthin, luiein, zeaxanthin) and xanthophyll
epoxides (flavoxanthin, aloxanthin, mutatoxenthin, auroxzanthin,
violaxanthin, neoxanthin). Quantitatively, the main ocarotenocid
pigments sre p-carcien snd seaxanthin, flavoxenthin and violaxanthin.
There are differsnces among ths varietiaa‘of C, ®axime, both quan-
titatively and qualitatively, due to genastic and/or emvironmental
influences,
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A&reas- *Ir. Pairu Giroza® Agronony Institute, Departmant of
Chemistry and Plant Biochemistiry
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The chemotaxonomic research of higher plants (1-3) we are now _
engaged in, have isgken us to ldentify carotencid pigments in the fruits
of some local provénsnces and populations of Gucurbita maxima and one
populstion of Cncurbita ficifolise harvested at various 1ooa11t1es in
Transylvania,
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Plants belonging te the genus Cucurbits, besides their falrly
importent dletary and feeding valus, host noteworthy quentities of
carotencids both in their flowers end in frulls {4). Flower and frult
colour is dictsted by the nature and gquantity of the carotenoid pigmen¥
Thus, it is of utmozi lmportance to kmow the oerotene pigments la the
fruite of some. {. maxina varieties, growm in several countries as
food plants ia order that they bs used rationeily in the food of boih

man and animal.

Naterisl end methsod

The frults were collected and described botanically’by Doctor
Attile P. Szabd (Germplasm Resource Laboratory, Botany Department of
the Agronomy Izstitute et Cluj-Hapcos). The samples repressnt local
verieties from Transylvania (Tab. 1). Prults were harvested in late
Soptember, 1983, The analyses were performed in Decembexr same year,
with fresh fruit well kept for as long as two montha after harvest.

Carotene pigmentis wers artracted by means of & psiroleum ether -
apcetons - methanol mixture, 6:3:1, For the separation and a mixture of §
magnesium oxide and fine sand for adsorbent, in 2:3 weight propartion.{
The dsvelopment of the chromatographic column was performed by using ;
8 mixture of solvents, 1.9., petroleua ether and acetonme; the latter
had besn added gradually till it reeched 20 % of ihs whole mirxture.

The srirsction, identification and doasing of carofene pigments
nad besn underiaken as in previous investigations (1-4).

Repults and discusaion

In the Fruits under investigation, there were ldentified only
bicyelic carotenoide having o= and 3-ioninio sirusture, often encoun-
tered in nature., There were not identified carotencids possessing eoy
or monocyclic atructure; neither weres thare met with ketoocarotencids of
carotenolds whish, besides the poligenic sysiem, possess ascetylewe lin
allene link cor aromatic ring. '

0f the hydrocarbon carotenoids umder investigation, there ware
identified enly ow.mid B-carotene. p-Carotane is in higher quantity,
a very important faci, for one molecule of g-caroctena two molecules of
vitamin i csp be formed within the animsl organism, The presence of |
p-carctene apd of the other provitarins carciemoids { «x-carotene,

eryptoxanthine), enhances ths diciegical end feedling velue of C.maxima.‘
fruite.

Table 1

Taxonomy and fruit merphology of tha examined local verieties of

Qugurbita (A.T. SZABO)
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Oof ihse free xenthophyils, eryproxanthin, lutein end zeaxanthin
were ideptified in Ffruits, The later two xanthophyllas, together with
gi-carotsne, make up the main pigments.

Cheracteriatio is the superunitary relationship batween the
zesxanthin aonteni and that of lutein, with the sxception of sample
pndo?. G.ficifolia Bouche (1-407) is very poor in xanthophylla; of
thepe, enly lutein wag found but 1n meager quentity. Xantophylls are

to be foumd freely in fruits, in contrast with petals where xanthophyllf

ars osterified (1,4).

The froits of several varieties of C. maxima contain rather large

aumbers of xanthophyll epoxides, but to a much lesser extent than that
of the main pigments. Of the xanthophyll epoxides, & gomewhat larger

quantity ia displayed by flavoxanthin, eloxanthin end neoxanthin, iden-
tified with all ths inveastigated varisties. ?he other epoxides (mutato-

xanthin, auroxanthin ant nsoxanthin) are preaent in very amall quanti-
ties and had not been found in the Truits of all varieties investiga-
ted, . .

The colour range of the identified carotenoids is baiweon orange,

with  B-cerotense, crypioxantain end zeaxanthin and, rusty in viola:anthinl

and aznteraxanthin. The reat of earotencids, i.e. g-carotene, lutein,
flavoxanthin, eloxanthin, mutatoxanthin and suroxanthin posses gevaral

shades of yellow, Dus to the higher contents of orange carotenolds, they

will dlotate the colowr of ripe fruits: orange~yellowish.

fhe colour range in fruiis entirely depends on the colour of
carotencids containad. Of the identifled carotenolds the o{~lononioc
gtructure 1s to ba found in ¥-carotene, lutein, flavoxanthin and in
eloxanthin; the rest of parotencids are of A-iononic atructure.

The primary-extract content is higher than the sum of csrotene'

pigments separated on column chromatography because, on one. hard, durlng;

separation, purification, identification and dosing, & small gquantity

of earctencids ias lost and, on the other, the primary extracts contain,

besides tarotenolds, some other compounds too {chlorophylls, stercls,
chinonea, glycosidea atec.); these enhance the extraction of the primary
extract, thus rendering the exact determination of carotencid content
difficult. )

Highest carctencid content is to be found in the frulis of varlant
5=T43 followed by, in decressing order, 3-568, 6-Tdo, 2-492, 6-747,
T7-7-31 and 1-457. The lest bas an etremely low content in carotenoids.

Boased on the present reasearch, it is recosmmendable to atilize
the frulte of 5-743, &-T40, 3-568, 6-T47 amd 7- 731 provessnses,
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Table 2

CAROTENOID-PIGMENTS GONTENT IN THE FRUIT OF CERTAIN
LOCAL VARTETIES OF CUCURBITA (in jug/g) FRESH MATERIAL

Carotenoids
6-747 T-T4o 3-568 5-T43 T-T31 2-482 1-~4o7

8. HYDROCARBOR CARCTENOIDS _

ag=Carotene 1,32 1,65 1,78 1,21 1,96 1,41 -
.B= Carotene 14,24 15,15 13,70 8,91 5,11 1,97 0,64
b. IANTHOPHYLLS

Cryptoxenthin 2,97 2,18 2,12 3,19 2,03 2.51 -
Lutein 5,58 7,66 10,28 7,78 4,62 7,38 0,48
Zeaxsnthin 10,36 19,64 12,56 8,24 6,05 4,65 -
c. IANTHOPHYLL EPOXIDES o

Flavoxanthig 1,24 2,10 0,87 1,% 0,85 - 0,43 o,lo
Eloxanthin 2,16 - 2,88 1,50 2,33 1,83 " o,7 0,24 .
lutatoxanthin 0,28 - 0,48 0,36 0,24 - - -
suroxanthin 0,76 0,83 0,63 0,39 . = - -
Violaxanthin . 1,77 1,82 1,9 ° 1,74 0,86 1,46 0,18
Neoxanthinf‘ 0,58 o,64 0,83 0,68 - - -
Total 41,16 55,47 46,59 36,67 23,31 26,58 1,64
Boias { primas 58,08 '83,34 110,59 156,80 136,90 69,31 1,46

noids Cprimary
extractf'
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Floelly, the first fowr populstions of C.mexima contains many
and various cerotenecid pigments. These ean be utilized es supplement
in animal feeds, mostly inm those meant for fowl, in order to inten~
8ify the colour of carcass, eggyolk, skin and fat, as well as for
provitamin-A source for any diet.

Rezumat

NEAETU G., A.T. SZABO, DAN V., LUNG C., BLAJ O,, 1984, Cercetiri

chemotexonomice la plante superioare (XVI). Pismenti carotenoidici in

.
fructele unor soiuri locale de Cucurbits (in englezi), Not. bot. hort.

agrobot, Cluj, XIV, 43-45

S-a determinat continutul In pigmentl carotemoidici ls gapte soi ]

igcals de Cucurbita. In fructe s-& putut identifica numai pigmenti

carctencidici cu structuri iononice «=- gi f ;3 carotencide hidrocar

:urzce {4~ gi p-carotine),xantofile {criptoxantini, lutein#, zeaxan- ]
in¥), respectiv epoxizi xantofiliei {flavoxantini, eloxantini, nmutato :
. -

tinZ in#
x:.n i; . aurox?ntitni. violmtim, nepxantini}., S-su gisit diferente
semmificative intre soiurile locsle exeminate, diferente determinate
de cauze genetice aau de mediu.
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GREGORAHENDEI. AND THE POUNDATION OF GENETICAL
RESEARCH IN AGROBOTANY

YITEZSIAV OREL

'

Abstrect: -

OREL V., 1984, Gregor Mendel and the foundation of genetical
-Cluj, XIV.49-52

The accepted prinéipl_es in regearch on plant germplasih were

first formulated by G. MERDEL (1B22-1884), as a result of oarefully
planned hybridisation experimenia carried out on Pisum, Research

perfomed by the staff of the Mendelianum {Moravisn Museum) demonstra-
‘that the discovery was not a "bolt from the blus® ss commonly
supposed, but deeply rooted in the Osntral Emropoan plant | breeding
traditiona. It is provbd', that the "Pisum Project" was elaborated

for solving the basic problems regarding the formation and development
of hybrids, fundamental for the  advencement .of agrobotany and applied
biology. It is demonstrated, that the intermction of the axperimental-
inductive work of MENDEL, the plant breeder and the hypotetical-deduc-

tive method of MENDEL,the mathematlcian,was fundamsntal for the dis-

COVarye. )
Key_words: G. dendel, germplasa research, Pisum.

Adreass: MENDELIANUM, Moravian.luaeun. Brno, Czecheslovekia

Mendel's sclsntific achievements wers commemorated on different
sccasions in the past, end the relevant stats of science was always
the starting point for the evaluailon. The Taot is, that after 13co,
Mendel's sxperimental approach in the research of heredity had a de-~
cisive role in the development of the*new science - the genetics -
which had %the momt poverfull {nflnence in applied botany and in bio-
logy as & whole, » ' ‘

: In the histery of gehet:l_.cs Mendel was sometimes laonised as a
seientist who, in the seclusion of the monastery, alone slaboraied
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