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INTRODUCTION

attention has been paid, especially in the present

5o study the uedicinal plants especisglly in IZgy»T

i+ s hundreds of medicinal plant specles are groville

- o1

dyoscyamus muticus L. (Egyptian henbene), which 1s

ciber of Solanaceze néturally grown in Hgypt and is
o of the wost ilmportant medicinel plsnte that con nece 1as
o ene glkaloids. The plant is herbaceous perennial

OVAIE

in the sandy districts of dgypt. 1t is 1ladisenous

ot VLD e Tl

Gecect region in arabla, Persis, paluchisten, olnel,

cern Punjab, 2nd had been introduced into algerid.
L4 cuitivated in drrigsted coils of southern Calitornis

T o i

Glous, 1961). The plaat contains fifteen tiwes at leost
totel alksloidal content more than the forelgn

(0.7 t6 1.5 % total alksloids calcula—

ted cs hyescyamine). dyoscydidng the #ctive princi e of
drug, 1S sedative, cnodyne, antispasuodic, sbtiwulsnt
yeristic and is used in wentsl excitement, insounls,

‘ioitztion, hysbteris and in irregular infections ol l.s

rovels and geinto—urinsry OvaganNs. (Dutt, 1972,

¢

SO

7 ~ 3 TOM -1y - ~ b - e | ~
hyvoscyamine, the »lanc 0oundins hyos scine

~oo0laains) end poisonous 0ils in the seeds. Huugvel;
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ey litble is known about the physiology of crowtbh ond
I & g

Getslopeent in relation to the biosynthesis of the
©1 o loids of this plant. «lthough telperature is one Oi
©oe wodor effective factors in determining the noriuel

h snd developuent of plants, essentially little 1is

[l
¥

wovn ebout its effect on alkaloid content of Hyoscysauus

In addition, vernslization is 2 specific Uelp—

. ture treatilent in which the activated seeds of winter
w0l and certain biennial plants sre kept 2t 2 certoin

o teuperature range for a liuit period hefore S0WLnk

awn
itially to hosten flovering dh—eddbion U0 altorz=x
. - of the metabolic pathways. odiwilarly, the eifecli of
“sstbinent on the ochive wmedisingl constituents of the

ionv is ne2rly lacking in the litesréture,

The present work ailued to study the teumsratures
e
U

o iretenbs in Bgypt through the custivation at differen

N

sowing detes to benefit frow the naturel veristion o The

sliaatological teuperature &t the successive devel oo anhal
es of the plant. The effect of tsmpereture foctor on

¢ .th, flowering eand alksloid content was gvaluated (O

i e ophimw yield of elkeloids. In eddivion, Uoc

LTect of vernalizetion wos studiel on the zrowth snd

“lovering ond their relation to the alkaloidel accuuinla—

[ion and distribution in the different orgsuns of
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Lyvscysdus Muticus L. plents.

The most favourable Ueui-
coovure degr

s

ee and duration of vernalization period was

¢ erained which allow for higher alkaloidal productioin

lvoscyamus muticus L. was chosen as the experiertel
slant

for the following:

. Its medical value as &

source of umydriatic 2lkaloids.
ne

high content of alksloids of this species which:
setisfactory compete, on @ comumercial scale, with the

celgn Hyoscyomus niger L.

I O I N B o]
-0 Ll o

).

the author 1is aware, thz

Pelpereture refuile—
en=< and the effect of vernalizetinon were not stutiaed

o Bhis plant in EgyplLe
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iyoscyasus muticus L. and 4lkaloid Biosynthesiss

bl :

Hyoscyamus muticus L., the experimental DLlont

of this study wes described in details by ahmed and
Fahay (1949), Balbaa (1950), and idahran (1967) who
indicated that it is perennial, about 80 cu. heiih,
ocecasionally attein up to 120 cuwe in height. He
auticus L. is indigenous to desert regions 1in dgyo b,
srshie, Persia, Baluchisten, bind, w«estern Punjeb ond
introduced into 4lgeris and is cultivated in
Soathern California (Trezse and Bvans, 1972). iL.ed
©nd Fahay (1949) reported thas the hizghest concenvrd—

vion of alkaloid in H. muticus L. wge in The florel

~octs hed the lowest content, They alsc edded Thet

b

Lire nighest yield was obtained 2t the

tecording to Hegnauer (1951), the verious
solen2cene plants contained only scopolswine (hyoscine)

N

iy the

-’D
}_d

ir ear.

o

y steges of growil. Hyoscysline pred—
slnsaced 1n Howover, Uiz young

shoots of abrop

tyoecine mibas ot al, (10&4) found that the hishest

L
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~sbal alkaloidal conbent of H. muticus L. 7ES in the

“loced {lowers. They ¢dded thot hyoscy3uine wes the

8.n ollkaloid at all growbh stages, but the hyoscine
ses oply found in lerge awounts in the closed and un—

[j,‘{_l\";-j l’lded, flo‘ﬁ ers O f Cult ivat ed p13 ntse

Using grafting technique, wilson (1952), studied

{Le biosynthesis of Solanaceous alkaloids in H. niger

<

L., He muticus L. and 5copolia anowmsla L., and fouid

thet the alkaloids were received Dy scions of Physalis

e T

z1lkekengi, potato or tomato when grafted on stocks Of
‘reoge species. Ragwond and S5aint Pirwin (1967)

ra+ the flowers of He mubicus L. had Tue

of

rebic B 8 1 frow hyoscyadine te hyos scine (scopol: . ine),
shiile the amount of tetrsmethyl diauminobutane vid s

nalf of hyoscine. Zid (1969) mentioned thet nyoscya-
sine was the main alkaloid constibtuent in the vexious

orzens of H. muticus L. The best time for collention

0+ leaves 2nd Tlowers was one Veek after flower O el
ias of dyoscyemus desertorul (H2bri et 2is, 197%).

Concerning the site of plosynthesis and
c1bution of olkaloids, Evens and Pertridge (1952
1

conciuded that the serial parts of Daturs totuls L
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ond Deture ferox L. were able to synthesize hyotcyai-

ine and wetaloidine respectively and thst in Dat

gie L., hyoscine w3s mainly found in the roots

~nd nyoscy2uine in @eriel parts. Thus, the author
concluded thats

5) In Datura ferox, hyoscine was synthesized in both

roots and aerial narts.

b) In Datura tatula, the 2erial parts seeiled to nossess

sowe ability for synthesizing hyoscineo

AN

In Datura ferox and Daturs gatula, the roots wecre

incapable of synthesizing tetalcoidine @nd hyostyd—
sine respectively, or translecotion of the alix olds
fpom the stalk to the scion did not occurs

sothes et ale (1954), found that the bleeding

z2p obtained when the tops of Lrturd, Lyoscysuus - ad
slropd were removed, contaired zlkoloids irrespective
o7 whebther the plent was supplied with nitrogen
~Lrouzh the roots or through the leaves. Initislly,
<copelemine (hyoscine) predouinsted, but subseguently
it e normel elkeloid wizmbure wes present. They 21s9o

sourd that Atropa belladonnrd L. grated on touato

oot s forsed very litbtle olkesloids, even 1f nitrogen

woe suoplied directly to fthe ieaf, They concluasd
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=

that this liuwited alkaloid synthesis occurring

spoob was located in the young leaves. waricn and

‘howas (1955) found that when Datura strouwoniud L. wWas
4 . , L S

fod with G —methyl-labelled wethionine, only the

Lyoscyswine, but not the hyoscine, wWas radio-acltives

n

‘here Seemed to be little doubt, therefore, that 2

arted by Trautner (1947), hyoscine wWas forued 2L 2
couparalblively early stage in the developuwent of tue

a

cJant, after which hyoscyawine Wwas forumed exclusivelye
,.eda (196%) found only hyoscine in early seedling

i nd. o 317
stage (2= leaf) of Daturs strsacniud Lix Underilli

14 Youngken (1962) found auong several labelled coup—

1
)
14

cunds testeds phenylolenine-5-0 phenylacetic acld—

- iy 14 g .
1-C7" and sodiud scetate—2- C were bthe uwost eflcchtive

recursors. Tn 2 similer experiwent, Turner (1564

evpiained the bilosynthesis of scopolemine (hyosci:
Seom pedicactive orndthine in young Dature strawoniul

plants, Tikhonov (1867) showed that c--labelled

v
o
‘»‘D

tate, acetone and nethylamine were used 1N the
niosynthesis of tropsne slkaloids in D. innoxis Lic

“e 2dded 5het the biosynthetic process had a nusber ol
29445 and the accuwulation of hyoscysdine took

slace preferentisally in the roots and scopoledine in

Fe genststive organs. Hadon and Eyolfson (1972)
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ciudied the biosynthesis of tropic scid in Do dnnoxis
It

~ — . l‘r — .
oot and Found thet DL-phenylawine--l- CT 7, Phenylocetic
7
A

)

o~ -
|

gcid 1~0149 DL—tryptophane-(2 indolyl)-C™, IL-tryote--

. . - AL . 14 o
~hzne-(benzene ring)=U-C" I-serine—-5-C and foisilc

C o LA i s . . o
nid-tTC were all utilized by De innoxig root Gissue
zs precursors of troplc acid, sand each was incor»oxda-

ted in a specific uanners

=
-
*

lresnonse of Plsnts to Temperature:

Tewperature is & trigser environuental faoctor
fstorwining plant growth, developuent and wetabolis.,
depending on the veriation of genetical 2nd physiolo—

in31 capacities of different plants. The present
eview considered wost of the known effects of @i
Lewpereture in general and low teip erature (verndliza—
tion) in particular on vegetatlve srowbly; flowering
2ad webabolic processes, especially allsiold blosyi-

1e81ise

@D

1, le»“«moerauulee

Since the e3rly pilouesy reporbs of Sachs
(1887), Voechting (1893) and Klebs (1518), @any

been posetilated to explain the rwole

pJ

)
Lhyrotheses ha

o+ @t fforent envivonwerntal factors in conbrolling
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the growth and developuent of plants. Iloviever, Lone

o

these postulations yet was able to explain the

cevelopltiental phenoilenon especilally in relation ©O

1
{

a0
LoFZatay

cerature. Honna (1924), desling with the growth

~+ corn and sunflower in relation to climetic condib-

i0

ns, reported that both the actugl and relative

~rowth rates showed 9 closer relationship with teip-—

creture than with any other climetic fector.

-

Affect of air bewperature on Seed geruinatlons

The temperature at which 2 seed 1s placed

wsy have significant effects, imuwediately and

-

ntuglly, on the plant Aevelcpuent, The Tirst

eV

)

setion of temperature is 1ts direct effect 00 2v—
.ination, and it is well known that seceds will
geruinate only 1if the prevailing bemperature is
suitable. Soie sesds require 8n initial low teflp—
erature, or more rarely & high temperature s 2
preconditioning O facilitete geruinstion subsequen—

tly et & more favourable Cemperstures

To deberwine the influence of different
temperatures on the reta of seed geraination,

Beljdenkova (1946) designed an experiuent with
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