¥iz. 1. Pezixzs-like teratology of Clitocybs odors {1/1).

urea populuted with many other spsciss of Bupidiomycetes such ass AmB-
aitu citrins (Behff.) B.F.Gray, Collybis ssema Pr., Collybis butyreces
{Bull.ax Fr.) Quél., Cortinurius trivialis Lges, Cystoderma swlantinum
(8cop.ex Fr.) Pay., Hypboloma fasciculars (Hude.ax Fr.) Kumner, Lacca-
ris umsthysting (Bolt.ex Hooker) Nurr., Lepista nebularis (Fr.) Barma-
Jay Lepists soda {Bull.ex Fr.) Cke., Mycens inclinata (Pr.) Quél,, Ny~
cens pu~a (Pers.ex Pr.) XKumner, Mycens pura var. rosea (Schum.) ex Kilh-
ner, Faxillug iovolutus (Batsch) Pr., Pluteus atricapillus (Seor,)
Ling., Peathyrella hydrophila {Bull.ex Nerat) Quél,, Stropharis aerugi-
nges (Curt.ex Pr.) Quél., Xerocomus chrysentheron (Bull.ex St.Amans)
Guél,

It ie %o bs noted that in fomania this has besn the Lirst tera-
tological case with Clitooybs odora reportsd oo far,
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CHEMATAXONOMIC RESEARCHES IN HIGHER PLANTS.
IV, CAROTENOID AND CHLOROPHYLL FIGMENTS
IN THE LEAVES OF CAKEABIS SATIVA L.

G. NEAMTU, GH. ILLYES, ECATERINA POP

Abgtract:

NBAMTU G., ILLYES GH., POP ECATERINA, 1981, Chemataronomic re-
.Bearches in higher plants. XV, Carotenoid and chlorophvll npig~
ments in the leaves of Cannabisg sativa L., Not. Bot. Hort. Agro-
bot. Clud., 1980, XI,57 - 60. In the leaves of Cunnebis sativa L
there were found the following caroienpid pigments:s2 -carotene,
lutein, zeaxanthin, viclazanthin, neoxanthin and f-cryptozunthin
The ratio between the content off} -carotene and lutein - wiich
are the priﬁcipal folier carotenoide - wag supraunitary, a featu
reé that might be uaed as & chemotaXonomic criterion. It is worth
%0 be mentioned the relatively high content of zeaxanthin «nd
Jo-cryptoxanthin in comparison with the level of these pigmente
in the leaves of meoat higher plants. The ratio between the can-
tent of chlerophyll & and b wuas of 2,17.

Index wordsg: Cannabis sativa, carotencid pigments, chlorephyll.

Address: Biochemigiry Department, Inetitutul Agronomic "Dr.P.
Groza" str.Mindstur 3., 3400 Cluj-Nepoca R.S.Rouénia,

Within the freame of owr chemotaxonomic investigations on bigher
plants, we carried out a study on cerotenoid and chlorephyll pigments
from female plants of Canpabis sativa, in view of identifying the rcpeci
fic and characteristic pigmeuts of this species, rich in marcotic, ryp-
notic, gedative, diuretic and excitant substances (1). In epite of its
wide ares of spread, as hemp is cultivated in numerous countries &s :n
important fibre plant, there were no aveilable data regurding o i%a ca
rotenoid end chlorephyll pigmente.




Baterial and method

The ldentification and determination of carctencid and ehloro-
phyll pigments was performedon fresh leaves harvested in Ssptember
1979 from female speciee of hemp C,pativa, cultivated oo the fields
of the Didactic Experimental Station of the Agronomy Institntc of
Cluj-Napots,

The extraction of pigments from the leaves was carried out with
acetone up to the point when the sxtract became colourless. The pig-
mentg from the acetonic extract were subsequently transferred into
petroleum ether. Por the separation and purification of pigments, it
was mostly utilized the columo chromatogrephy using as adgorbant a
mixture of magneaium oxide end fine sand in a weight ratio of 211,
The purification of carotencids wae carrisd out on adsorbant columns
consipting of magnesiuk oxide and silica gel in a volume ratio of 1:2.
The chromatographical columns wers dsvaloped with & mixturs of petro-
leum sther - benzene - acstone ino ratlo of 73:2:l.

For.the mixture chromatograms it was used also the thin layer
chromstography having Mg and silica gel as aésorbant in a volums ra-
tic of 1:1 and as developing solvent, & mixture of petroleum sther -
chloroform - ethilic alcohol in ratin 30:2:1. .

The identification apmd desterminatidon of carotenoid and ohloro-
phyll pigments, was carried out by msans of the very same chromato-
grephic and spectrophotomeiric methods alresady used in p.rmrioul in-
vestigations (3-5).

The content of pigmenis ghown in Table 1l, is the average of
three doterm:l.natinns -

2!22!2!#!52.2&!22&!&2&

. The chraomatograa and content of carotenocid and chlorophyll pig-
ments from.ths leaves of Cannabip sativa are given in Tadble 1.

In the lsaves of Cannabie gativa were found common carotenoide
frequently present in the leavas of autotrophic plants. The proportion
between the principal foliar carctencids - p» ~carctene and lutein -
was Buperunlfary in an inverse ratio comparatively to the majority of
terrsptrial higher placts, a fact which might be considersd as a che-
motaxonomio criterion for the Cannabis ganus,

A8 a characteristic featurathere couldbe ‘mentionedtherelatively
highy content of zeaxanthin and fB-cryptoxanthin versus the content
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of these pigments in the leaves of most other higher plants (5).

The carotenoid pigmente were present in the leaves in & free
gtate and mot under the form of esters.

In the leaves of hemp prevalled - £from & siructural standpoint
- the carcotencids with a p-ionon' structure. Amongst the carotenoids
with an  of -~ionone astructure, there was identified only the lutein.
However, there was imposeible t0 mgsess any cerrelation between the
nature (kind) of carotenoids and the conient in narcotic substences.
In the abesnce of such correlmtion, 1t was ccacluded that the carote-
noid pigments did not contribtute to the formution of narcotic, eeda-
tive, hipootisc etc. substances exlsting ic the leaves and seed of

C, sutiva.
Tab, 1.

Gontent and chromatogram of cercieneid and chlorophyll pigmente
“from the lLesves of Cannabis sativa (/_,L g&/g DM

) Eaximum of aBso-rption
Plgmente in petroieum ether in Quantity in
nm /,,g g

Avy Carotenpid piloments )
Neoxzenthin 466, 435, 417 68,4
Violaxenthin 467, 438, 418 88,7
Zea xanthin 478, 448, 424 126,3
Lutein 470, 444, 422 478,2
3 =eryptoxanthin 475, 445, 425 65,1
ﬁ —-carotens 477, 448, 424 528,86
Total of carotenoids o= 1355,3

B. Chlorophyll pigmente

Chloropayll a 640, 9590, 458 647,2
Chlorophyll b 660, 618, 420 288,0
fotal of chlorophylls - 945,2

As the lsaves of this species bad a high content of j3 ~caroteoe
conaidered as the principal pro-~vitamin A, we deemed advipable to use
the leaves of Cannsbis sativa &ae principal sources for obtaining

_/J-carotene and /3 -cryptoxanthin, these carotencids playing the rols
of pro-vitamins A.
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Amongst the non-provitaminic carctenolds, lutein and zeazanthin
might be used &P supplements to the basal diet of poultry and fish, in
oréer to lotensify the pigmentation of the body and of the egg yolk
and to improve the biologicael vaiue of alimentary products of poultry
and fish origin.

It should be noted that so far the leavas of C.mativa have not
been utilized from this point of view, so that yearly great emounts
were logst., If the leaves of C.pativs were ubed in the diet of powltry
as sources of carotenoids {botk provitaminic and non-provitaminic),
there could be spared great amounts of maize flour, presently used in
the poultiry rearing units as sowrces of carotenoids.

At the seme itime this raw material could be turned to a better
aceount, instead of utilising it, - as it happens in various countries,
- for producing narcotic drugs, especially of heshish,

4 48 far ws the chlorophyll pigments are concerned, it should be
pointed out the relatively high content of chlorophyll b. The ratio
tetwgen chlorophyll & and b was 2,17 times lower that ié—the instancs
of saveral ether higher plants,
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WHEATGRASS VARIABILITY (AGROPYRON, SECT. ELYTRTGIA) IN A NATIVE
COLLECTION FROM TRANSYLVANIA. II. AGROPYRON REFENS (L.)P. BEAUV.

A,T. S2ABO

Abstracts:
SLABO T.A., 1981, .Wneatgrass varisbility {(Agropyron Sect. Ely-

* ¢pigie) io a pative collection from Transylvaoia, IT. Agropyron
repens (L.) P. Beauv. Not. Bot. Hori. Agrobot, Cluj, XI,61 - 68.
1o continustion of former studlies regarding Wheatgress variebi~
1ity (Agropyren Gasrtn, sect. Elytrigzie /Deav.fRenb,) carried
out on 89 different populations collected elong a trameect in
Transylvania {(Not. Bot, HBort. Agrobot. Cluj, 1979, Z. 89-99)
resulte regarding 31 A.rspens (L.) P.Beauv populatious are pre-
gentad in this papser.

Average values per population for open pollination ferti-
11ty {OFF) varied between 0.0 = 40.0 %; splke length: 59~-196 mm;
spikelet length: 8,8-17.0 mm; number of ecaryopsee per epike
0.0-40.0 etc.

The results may contribute to the explanation of some micro=-
evolutionary processes snd differsntial epreading pattarns found

in Elytrigia seciion.

Index words: Agropyron repsns, A. lotermedium, OP fertility,
phenetic variability, germinatien.

Adoress: Inet. Agr. "Dr.P.Groza", Botanica, 3400 Cluj-Napoca,
" gtp, Mipigtur 3, R.S.Romfnis.

Phenetic snd genetic studies carried out in the members of the
genus Agropyron by ¥.CAUDERCN 1966, D.R.DEWEY 1961-1978, S5.SAKAKOTO
1966-1978, G.L.STEEBINS et al. 1946 and others suggesis a complex re-
ticulate evolution of the taxa concerned. Regults regarding the pat-
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