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.-Nigella L, (Hellehorese, Ranvnanlacenne) er reise elnoust 2o oo

nual species, found in the Mediterrancan repion (..IRID, 1970), Ta ro-
cont decades, anatomical studies (LDTCALFE, CHALK, 19573 ¥ JIC..'],
1973 e,¢,) and chromorome ptudies (STRID, 1965,.1970; MOU. .7 rt al.,
19663 GILQT-DELHALLE, 1970 a.c.) on mome npecles of Nirolln rones nos .
performad,

: -In Romenia's flora, the Nigellm genus is represented by three
npecies {NYARADY, 1953), which were ntudied by PILIPESCU, 1969;
CORNEANU, 1974, 1978 a.c.

In this study the chorolosgy, the anatomy of gtem and the leaves,
the seed chemicml composition, the chromozoms features, B8a well es



some somaiic mutants in Rigella apacies from Romsnie are presented,

The species of the genus. were known since ancient times, N, amti-
¥a was described by HIPPOCRATES, CATO MAIOR, CAIUS FPLINIUS SECURDUS,
PEDANIOS DIOSCORIDES; N.aristatas (=M. rvensis L.map,aristata (Sibth.
Sm/Nym.} by PEDANIO3 DIOSCORIDES (FRAAS, 1B4S, LENZ, 1859).

PEDANICS DIOSCORIDES from Anazarba in his famous work "Peri hiu-
les iatriches” (De materia modica), jrd book, chapter 62 and B4, as
well as CAIUS PLINIUS SECUNDUS (XI Century A.D,), in hism monumental
"Naturalis historia", 2oth,book, chapter 17, beaides the description
of the specles of Niprlla above mentioned, presents their use at len-~i,.

Nir~lln antiva, known by the Greeks under the nzme of git,roldnn-
thiecn, relanthiva or rolnoaperean, was used for broad Treporaticen, trea-
ting for wounds cousmed by snuke or scorpion bittings; tooth and hoada-
ches, mouth vleerations, in wort, freckle and leprosy treatrant, to ine
grense wcran's lactation, in diuresls i constipoticus trootmeont, to
elininate the belly worms, or to attenuate the difficultics of breo-
thing,

With refcrence to it= nome, DICSCORIDES notes: "th- Reron ceall
1t 1> oo ode e and probably piroves ailveatrra, ths nama which 4+
rd- 77 T, B-nce it results that the plant wes known nince enclent tir .-
e the nnmn o GTes11a, Carl LINIALUS taking over this nome fres 4o
artiquily, ia the rom2 woy 2s he proceed for a great niiher of spaclaes

ir his work "Spoeles Flantarun", 1753 (VACZY, 1970).

DPIOGCORIDTY cennldera that Muaristota (normed Aemden Timine o on
ervoy rolanttien) wonld repsenent the wild form of the e 2ivn opeclos.
It vwon sdvisced in the cure of the wounds in anake bites, to allevicte

the venicle or kidicys rpaina (-.ed tea) and to stop blecding,

Durirng the 11ddle Aqon, Jaced TIZODORUS TALT. A1l GCLIALUS in his

BTt bt (3588) docerdlod i clez of [ '+ "lar N.rstivn {the
17 guneribed mpacien), .0 o o (il 4°P apeclea), Iorvensin (the
Sth apteien), 1T oo ua1 0 (000 & 7 i cien) end perhaps two cultivated
Torom el the D, G0 o (L'q gl }fd nTaclen)}.

In the Hrrboariv of Féter IDLIUS edited in Cluj in 1578 at least
two of tho iTir~11a apecles (Eaiﬂiiiﬂ and N,arvenain) are mentionecd, cre
na cultivated species and the other am a weed = both largely used as
~+1icinnl plants in sbout 17 recipiea (19, 23).
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The seade of the Nigells species are srematic and used an aplce_
througheut the Levant, In Egypt, bread snd onkes were ptrewn with meeds
of Nigells to beceme mere appetising, and the women amcribed them the
quality of reunding their bedy (CGUIBOUY, PLANCHON, 1876).

MATERTAL AND METHOD

Biolegsical materiel. N,arvensis L,.sap.arvensis, R,doraacens L.
("eingle flower™ and "double flower®, "Miss Jekyll type) as well ae

H.rntiva L, collected in.Craiove were smtudied, The populaticn ef N.da=
reacenn "single flower™ with a recegsive homozypote gene for white flo-
wer colour (Utrecht, Holland) wnx analyzed for the genetic determiniss
ef the flewer colour and for the chemical cenposition of saeds.

-Cencordant with A,TERRACCIANO'S clasaification (1897, 1898},
N.d~m7neana beleng to Erobates mectien, while R.onrvenadg end N.entive
btelong te Erni~211n section, Nirollaris subsecticon (GILOVIBLIALLE, 197s),

Chrmaln~y, The chsrelogy ef the three spocies wos studied by
fiald observations herbarium and litersture dota,

Stem ond 1leaf enntemy, Anatomical studien were performed after
flowering on mzture plantas., The stem structure was studied on croas
sections (median zone snd internode II under the flower). The foliar
limb atructure was enaly.ed on cross mections in the median zone of
the terminal branching of the leaves. The determination of the sgtruc-
tural characteristics of the leaves (shape and mize of epidermal cells,
the type and density of stomata) were porformed in the cauline leaveg
of the median zone of the stem, The obtained data (loo cbaervations)
were interpreted statisticnly,

Karyotype. Chromosome characteristica werc nerformed on squash
preparations, with Feulgen stain, from the root tops. For each speciles
12 motaphases were analyzed; the lenpgth of arms and satellites, the
chromoaome palrs which bear the santellites, the centromere index snd
the arma ratio,

Genetig determinism of fiowrr colour, Seeds of Nigella arvenais,
N.dnmracena "single flower™ (Craiove population) and "double flower®
(""isn Jekyll® type) were exposed to X-ray radiation im the 3,500«6,%00
R ranze at & rate of 8c0-1,200 R/nin, and to fisaion neutrons in dosis
of loo-6oo R, Somatic mutents were studied in descent. Genetic detormi-
niagm of flower colour in N,demagcenn "mingle flower"™ was esmtablished




through hybridization,

Seed chemical compomition. To establish ths chamicel compositi-
on, 50 g of fine ground Nipells seeds wera extracted succesively with
petroleum ether, ethylic ether, methilic slcchol and acidulsted water
(AC1 2 %), The identifying reactions for & large roange of chemical
oonatituents were caried out rubmequently.

The free snd combined fatty acldm were separsted end chromato-
graphicaly identified from the siéponification fraction of the lipophi-
lio complex, utilizing the technica indicated by KAUFMANN and NITSCH
{1952), usalng for enslyses etheric solutions containing free end com-
bined fatty neoids=,

The elkaloids end sterols were seporated chromstopraphycally
from the lipophilic complex, utilizing the chromatographic technique
in thin loyer,

RESULTS AND DISCUSSIONS

1. Chorolery

Nipolla arvenain L, is a Pontic-lediterranean specles, met spon-
teneously in Romania, Of the four asubapecles described by STRID (197¢),
only N.arvensisg L.,asp. nrvencias wag met in Romenise. Yt 13 widesprcad
on plain and hilly region (up to jJoo m S,m.) in either sides of the
Carpathian®*a (fis.1l), on cultivated grounds, ruderal pleces, dry mea-
dows, moatly on sandy snd clay-sandy soils, rendered obvions in the

following vegetable formatlona:

C1,8ECALIETEA Br.-Bl, 195) (mepetal mssociations)}: asn, Tribnlo-Tragn-
tum So6 et Timir 194%; Aristolochio-Convolvuletum axvensia Ubrizay
1965; Connolids (orientnli) - Vicietum striatne (Slavid, 1944) 3o0é
1947 biforetum radinntia;

¢1,CHENOPODIETEA Br.-Bl, 1951 em Soé (ruderal agsocietions): eps,
Carduetum acanthoidis bHorariu, 1939;

C1,FEATUT0-BRCIETEA Br,Bl, et Tx.1943 (xerophilous mesdows): esn,
Andropo~onetnm iacharmi Krist, 1937; Plenteginetum indicae Pdun,1964;

Trifolietum echinati Morariu 1969; Artemipinme (sustriscae) - Potum
bulbosae I.Pop 197); Convolwuletum linseatus Morariu 1967,

Nirnlle damascena L, 1g cultivated es an ornamental plant (for
flowerns and fruitsa) since the Middle Agea, "Single flower" form was
reprenented by the netive populstion with flowers heving & colour ran-
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ge from blue to white) and an Utrecht (Holland) population with mhite
flowers, The "double flower™ form presents a reoceggive gene (RAMAN,
UREYSON, 1978) for mtemina transformed in petals, ,

Higells sativae L, is oultiveted ms an sromatic and modicinal
plant, especially in the south-eastern Romenia {Conmtanta end Briile
distriotsa), Growing in & wild, it appears like @ weed in the crops,
oapiaially in southern Romania,

2, Anatomy
Stem anatomy. In oroms sectiona performed in the mcdisn zone

and in the internode II under the flower, the stem of the annlyzed apo-
oles presents a primary structure. The stem epidermis is unintrate, ha=
ving 2 cuticule outside. The bark is little developed and ia préaented
under the form of magimilatory chlorenchyma. This one ig continucns in
B.sryensis arvensis, while in the other Apecles it 1z interrupted, in
tront of the nmtem edges, by the anguler collenchyma. The stele i3 well
déveloped, with leading libero~ligneous faascicle of open collateral
type, The form, number end dimensions of the sclerenchyma corda ere
sharacterintics for each anelyzed species (Table 1), In the cortro

tone of the palerenchyma cords at the atem of tha two Hodrroipran frprn
cells are to be found with thin walls, whoge function is uncl-nr for us,

Table 1,
Number end size of aclerenchyma cerds in Remenia's Nigella L. speciss

Speciea Sclerenchyma cerds
Number width (pm) Thicknesa (am)
X + 83 X 4+ BE

Stem median zene

N. arvensis arvensis 27 155.87 + 18.00 139.35 &+ 14,00
N. damascena "single flewer~ 25 148.32 » 11.75 118.92 + 1,55
N. dsmascens “deuble flswer~ 25 139.56 + 14.30 119.18 + 11.80
R. Bativa 21 187.55 + 17.70 85.65 + 10.10
Internedé II szene

K. arvensis arvensia 20 117.03 + 15.48 79.38 + 11.42
K. damsscena "aingle flewer~ 14 106.95 + 1%,%8 96.64 + 14.473
N. damascena "dsuble flewer® 20 91.15 + B8.69 968.54 + 1l0.54
¥. sativa 16 117.82 + 13,57  83.72 + 11.75




Structural characterimtics of the leaf, The csulinare leaf is

of squifeacial type in K.ervensis arvenaias, while the two form of N.da-
mamscena and N.sativa presente leaves of bifascial type. In all analyged
specles, the palisade parenchyme is formed by two cell layers.,

The epidermic cells are disposed unorderedly, heving walls with
different deprees of undulstion {larzer on inferior epidermia) and pre-

senting dimensions characteristic for each enalyzed specles {(Teble 2).

The leaves of the analyzed species present, on boih faces, sto-
mata being higher on the inferior face (Table 2),

1 Table 2.

The 8ize of the ceuline leaf cells and the density eof stemsta in
Remania's Nigella L. species

Species Epiderma cells gtonata
Length (pn) Width (Pn} denaity

{numbcr/mmz}
It&; Iiﬁi Xtﬁ;

Upper epidermis

N. srvensim grvensis 104.79 + 5.12 44.8% & 0.99 105.31 + 4,67
N. damascena "single flewer® 173B.87 + 3.89 64.69 + 1.23 27.16 + 1.03
N. damascena "double flewer" 99.10 + 2.50 50.27 + 0.82 112.13 # 4.71
N. aativa 126.64 + 2.92 64,89 + 1.57 50.94 + 2,34
Lower epidermia

N. arvensis arvensis 90.27 + 0,55 739.64 + 0.76 148,57 & 5.89
N. damascena "single flower~ 103.44 + 3.41 59.87 + 1.10 119.36 » 4.88
N. damascena "double flewer= 92.15 + 2.34 45,98 + 0.71 127.33% + 5.23
N. sativa 114.36 + 2,23 71.%4 + 1.73 89.30 + 4.08

3, Chromosoma charncteristics. A1l the analyzed mapecies are di-
ploid {2n=12; n=6), the first five chromosome pairs being metacentric
and the lent pair (the smallest) acrocentrlc. Differences were found
between the snalyred Nipella species, regarding the number and posaiti-
on of secondary conatrictions, the value of arms ratic and the relati-
ve lenpth of the chromo=somer (Pable 1), Nimelle arvensis _arvensis and
N.damnncena (both forms) present three chromosome pairs with satelli-

------IIlIlllllllllllllllllllllllllk
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LEn prewents only fwo chromonome poirs with sotollites (the poirs
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6. Seed chemicel composition, In the seeds of the annlyzod el
la speeles and populations the following chemical comnounds Jcre ldern -
tified: hase alkaloide end selt alkeloida, volatile oile, fr¢2 and er ..
bined fat acids, orgenic aclds, glicerides or sterides, sterols, priio-
sterols er phytosteroldes, reducing monozeﬁﬁ%%i mucllage=,

Analyzis of the lipophilic complex from the seeds (Tnhle Ly, = -
vesled that N.dnmapcona and M sativa thourh sttuated in Gifiorc:.t .
tions in the A.TERRACCIANO clasgificetion, present the some numbler o
alkaloids (2), free fat acids () and combined fat acids (2), haviacn o
different chemical composition with N.ervencis orvensin (1, 2 reapocli-
vely 2},

The Rf values and their apot colour in time revealed %tist the
sterols with Rf=0.62 are identically in N.aryen-in ovveoncie and {n I
darmmacena populations, snd the sterols with Rf=0,98, respectively 0,97
from N.arvenais arvensis and H.crtive are probably =izilar (the apst
of violet colour), being different from sterolg with Ri{=0.97 frca I

Wil —
mascera populations (browa-violet spot),

Tnble 4.
Study ef lipephilic cemplex ebtoined frem the seeds of some Firell: I
genotypes
Species N.arvensis N.damascena N,damasgcena N, damFazenn H.anti
arvensis =Craieava - Utrecht “iiss Jekylli
Chemical Spet ERf Spot Rf Spet Rf 3pet Of Sput
compeunda nunber nuober nanber number AT LCD )
Unaspenificable fractien
ids¥ 2 0.79 2 PR
1 0.77 2 0.79 2 0.793 7 ;
Alkelelds 0.8% c.8% 0.53 0.<
xx 69 2 0.69 2 Dl
1 .67 0.69 Q 2
Alkaleids ° G.72 Q.72 0.72 C..
[ape L] P
1s 3 0.56 0.62 0.62 2 0.62 ! o
Sters 0.62 Q.97 0.97 0.97 oLy
+ 9 U. -
Sapenificable fractien )
Free fat 2  0.49 Cc.61 0.41 3 0.29 3 ;;-?
acids 0.71 0.73 0.55 BT ok
ngl 0.83 0-90 0-.)
o‘_.’.‘\
Cembined fat 2 0.50 0.61 0.5% 3 o.gi 3 NP
acida .71 0.7T% 0.8% 0. J?&
C.90 0.9%0 O.7%
xSolvent system: acetone : teluena ; mathenel : nomeonia 257
XX, elvent ayatem; chlerepherm : ethanel woter




Between the three Nigells species, am well as between the thres
N.damescena populations differences were found in number and Rf valuesn,
both in the free fatty acids and in the combined fatty acidas (Table &),

Comparing the plant Rf values {Table 4) with Rf velues of some
fatty scids utilized ms reference pubstances (Table 5), some free fatty
acids were identified f{n the snalyzed gonotypes (Table 5),

N,damaacens population from Utrecht with white flower present two
combined fatity acids, while the spontanecus form with blue flowers pre=-
sents three combined fatty soids,

Table 5
The features of gome fatty acide utilized ma reference
aubztences
WMEIIEREENEDS N E>T I-II-HIII=====HSH=.—I===I=H====rh::z====::wn:====n===ﬂ===ﬂﬁ=====
Pat acid Rr Present in smeeds in:
3tearic acid .49 N.ervenaias arvenais
N.damsacena "lilss Jekyll™ (7)
Linolic acid 0,55 N,damoacena -~ Uirccht
Palmitic acid 0. 62 N,domescena -~ Craiovae (?)
N.sativa (?)
Undecilenic acid 0,82 N.dawegcena - Utrecht (?)
Caprilio aeid 0, %0 N.darmascena "lilsg Jelkyll®n
N.dsmagcens - Croicca (7))
EE L B EE L4 IIBII.-II!BHB--I-H=E=HHQQ=======unan===nﬂ:lﬂ::a:l::r::::: OoNSoDT o ET

Stationary phanse: chromatographie paper ¥hatmann 1

Solvent system: glaneciel acetic acid

Developing time:r 2 h at 240C

Revealing with satureted solution of copper end aolution 7.5 % of
potagalum ferocianure,

CONCLUSIONS

1. In the Romoanie's flors, the Nigella L,genus is represented by
three apecies: H.arvennie L, sop.orvenria present in apontanecus flora,
N.dnmancenn L, {with nevernl cultivoted vortetles) and Y,.aotiva L, ars
especially cultivars (ornamental, sromatic and medicinal plants).

2. All the mnalyzed apecies present in the stem a primary struc-
ture, The number and the dimensions of the sclerenchyma cords are charso-
terintics for each analyzed spcelea,

J. The cauline leaf is of equifacisl type in N,srvensis arvensis

while N.demascena and N.sativa preaents leaves of bifaciol type, All the
three mpecieas presents stomata of anomocytic type. The form, dicpoanl
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apd the dimenpions of the epldermic cells on both facca of the lenves
are characteristica for each anrlyred apecles,

4, All the analyred speciem are diploid (2n=12), with differences
in the chromosome length, armg ratio and chromoscme paliras which beor
gatellites,

5. The flower colour in N.dornscona “aingle flower" 1s determined
by a plefotrople ze¢na with incomplete dominance.

6, The atudy of the irradinted descend revealed phenctyple mu-
tantws: "phylledy mutant® in N.rrvonais prvepain; "forwardmutation" and

*back-mutation” for the flower ahapz in H.d-r cernn.

7. Tho analysis of the secd chomical cempenition rcvealed that
all the studizd Ni~-11ln specles ord populatiena contalined the some group
of subgtances. Diffcronces have heen found repmarding the contentn in al-
¥aloidx, stcrola, free and cembin:d ottty aclda.

Acl=oupled~---~t, The authorn wish to expross sincore thinlz to
Dr.Colcerzn VACZY and A,.T,.S7AR0 Clnj-lopoca, Ro-inia) fer the hilp con-
cerning the hysterle part, end to Dr.iireld HLUUITNH (Drorihaven Hationel
Laherateory, Upten, URA) for thy sord loredintici

T

CO%IDANU G.C., POPISCU Ma, SITORIS A., 377 0ALKD V.D., FOPLLOU G., 1935,
Corcethiri privind bislepin speciilor pomului Jinells L. (Frne Ronuncu-

laceoe) din Perfnia. Neot.bot.hort.nzrohat., cluj., XVl., 451~ 465,

Lucrarea prezintX un istoric gi un studiu bierlegie ecoaplex acupra spe-

giiler genulul Ni~2lla L. care viereteood in Ronfinio: . orvencis Le sop,

ar.-naig, N. dr-onocena L. gi Ko gotivo L. f. cevonania arvonsic este Ine

+f1nit% &n flora spontend fn acociniii corntole, ruderale gi xerofile,
a it culiivote (oporodie) en plante moedi-
t

inr ll, drmnocenn gi N. Bobive

girnzle, croretice sou deoien s il snntrnic a evidentiat scarae-

Jranziio(tulpina eu atructurd

Cesiotieile structurals olo wwlpl 1o

pri-~ri; frunzli de tip equifact I 1o . orv uzic spronois ai de tip

bif-cial la N. domnocena i e o0 ptroate de tip antnecitic g.8.),

;- ireduese carocteristicile siructuralaz ale ficelirul gonmatin,. ansliza

nneCveului somntic de eremesoni n svideotiat ¢t tzate snociile cnolizate

¢int diploide (2n=12, %=8), intre cle eraststinda-se difarecaje In =i~

rim-~ relativd a eromocomiler, rap.riul brogelasr, ausirul perechiler e
T P end S ~ % T e

crciacami enre poarth sateliti. Cul-ar -z floril la H. Armnpeens "oingle



flewer” este dstermineti de o gend pleiotrepd cu douninsnts incec pleth,
Studinl descendentei planteler iradiate a evidenfiat unele nutinte so-
metice; mutanta *phylledy" la N. arvencis arvensis, "rutntio-inninte~

ai "mutstis-inepei* pentru ferma flerii la N. doanscens (de 1 £omin

apentanti "single-flewsr” la formae cultivatd "double-flswoer" gi inveT..).
Studiul cempezitiei chimice 8 seminteler a evidentigt prozoats (1-~ o

¢iile analizate) acelerasi grupe mari de subntonte:
slcaleizi eXruri, uleiuri velutile, ncizi gragi liberi si eombinsdil,

acizi erganici, gliceride sau steride, steroli, fitostersli =i
stereizi, meneze- eze reducHtoore gi rucilagii. Intra fenotipuril,

alenrlolizl Lo o

iirate s-su censtatat diferente In continutul in zlerloint,

acizi gragl liberi gi cembinati. S-a constatat impl
gragi cembinati in determinismul culerii flerii, sub crutu-

la N, damascena (ipotezH).
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