CHAPTER1

INTRODUCTION
Ay
Since Thailand is an a’gqcul . the country main income almost
come from a variety of a M pl:gluc ample, corn, rice, cotton, sugar

pests that lessened th

.tﬁtq"ﬂcwlzblems concerning with the
s such as s, fungi, insects, rodents,

rs face‘ﬂu new problem: Pomacea

aphids and others.'
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agrochemicals that are active éErTﬁ_s"*a- @ge of target species and last long
enough in the environment to- ‘W %wty for that extended period they

require. However, @e}e compounds are not M or workers in the fields
" > because they are to i all of them are imported

from foreign countries‘Jn addition, etic pestici& are difficult to decompose

and economical to

and they accumulate in s6ilyso they make inyariably environment pollute
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inorganic, chloﬁ{lated organophosphate, carbamate and botanical compounds The
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copper, mercury, sulfur or zinc. The chlorinated hydrocarbons are a group of synthetic
organic compounds containing one or more chlorine atoms, for example chlordane,
dieldrin, and DDT.
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The organophosphate are. apounds containing phosphorus. Some
of more common examples ifl this grg wn, dichlorvos, and malathion.
Other types are carb at are synthetie compounds of salts or esters

of carbamic acid. Carbary

Malathion
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The last one is botanicals, which are pesticide derived from plant origin.
Pyrethrums and rotenone are two examples. Synthetic pyrethroids, such as resmethrin
act with similar action to pyrethrum. D-phenothrin is an example of this class.*$




Rotenone Resmethrin

!%roduﬂs has widely been studied.

Many isolated compound.wennﬂed mpounds and a lot of known

. This research intentionally

In the present day,

focused on the plant i anaceae. me a metel Linn. according to
the kind information fi 1é Deps tme -‘ Q. Ministry of Agriculture and
Cooperatives in 1999. ) e V2 S Were selected, extracted and
performed preliminary s i utala. The preliminary result

displayed that the leave extract of . % metel. s attractively high activity.” In
addltlon, from the survey based on | io ‘f; 2 study, D. metel was almost

-

1.1 General charactgstlc of D.metel L.

ﬁﬂﬁ W§ ,1 ﬂ osed of three species:
D. metel (its b sm ﬁ synonym is Datura

metel var Fastousa Saff), and D. stFamonium. 811 The difference of:the three species
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Table 1.1 The different characteristics of three species in Datura spp.&1D

Part of tree D. fastuosa D. metel D. stramonium
Flower Triple and large Single and large Single and large
flower with white flower with white | flower with white
inside, violet and cream or yellow. | cream or lavender.
yellowish outside.
Stem, Purple stem, branch | Green stem, branch | Greenish stem,

branch, leaf and ovate lea \(%\

Fruit
Seed

y vate leaves branch and ovate
/ leaves

ule Spiny capsule

Deep brown

,ﬁm&\

D. metel has béen kho 5 *Tnpone it the middle of Thailand and as
‘ma-khua-ba” (Mad-egg plant) ' 1 pa ailand. This plant can be
found throughout the tropica a“ém{ ¢ %ly 0 the tro plcal Africa. Its synonym in

‘.‘r"l

English is “thorn apple”. :

D. metel or D. alba eesﬁmr‘:
The botanical aspects of D. mete :
Stem: The height is 120-150 mﬁm’n,

NZiC.OV HI“IVIII-II_III-.I!"-.L‘- a8l IIII-JV cm wlde arld 12-20 cm.

its life cycle was around 1-2 years.

n be summarized as follows:

Leaves: Leaves are sit

long -
' i
Flowers: Big, white aﬂ corolla trumpet-shaped, single, length is 9-14 cm.
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Figure 1.1 ’I:“lg_wer‘_vand stenil (a) and Flower (b) of D.metel

1.2 Chemical constituen stydl,es from B Metel L.
The major 1solat?éo 'pounds fSD. metel were tropane alkaloids such as
yamme—and atroplne The alkaloids found in this entire

FEAY 4

scopolamine (hyoscine),

plant are presented in T le ’l 3. The stm(?ures of some selected compounds are

exhibited in Figure 1.2. / VT S 4
Table 1.2 Alkaloids found in D. mefel i
Plant part jj Alkaloids ":'j Reference
Stems Scopol_ar_pine, hyoscyamine, meteloidinf: (Indian | 12, 13, 14,
species)—, atropine (Iran species) _ 15
Seeds Hyoscyamine, fastuding, scopolamine, isoquineline | 12, 16, 17

alkaloid, 7-hydroxy-3,6-ditigloyloxytropane, atropine

Flowers) £1| /AniSodamirie <atropinet( China species), isoquinoline {» 12, 13, 16,

alkaloid, hyoscyamine, tropine 18,19
Leaves Scopolamine, atropine, datumitine, isoquinoline | 12,13, 16,

alkaloid, hyoscyamine 20
Roots Hyoscyamine, nohyoscyamine, littorine, dopamine, | 12, 13, 16,

scopolamine, tropine, pseudotropine, tigloidine, 19

cuskhygrine, 3,6-ditigloyloxytropane
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Figure 1.2 Alkaloids found in D. metel
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Scopolamine Aposcopolamine

‘,,1 re also isolated from the
res1.3-1.421%2

Datumetelin Daturametelin A

Figure 1.3 Steroids found in D.metel
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Figure 1.3 (Cont)
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Figure 1.3 (Cont)



Quercetine

Figure 1.4 Flavonoid found in D. metel
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1.3 Biological activity study of D. metel L.

D. metel is official medicine in Indian, African and folk medicine in the Asian,
and European countries. D. metel is utilized as a source of tropane alkaloids, which
used in modern medicine such as antihistamine, anticholinegic, antispasmodic and
others. The folk-lore medicine use of D. metel, has been reported. The roots, flowers,
leaves and seeds, are used by Malaysian to treating boil, sore, hemorrhoids and
ringworm. The Indian used the leaves for skin complaints. In Thailand, the cigarette
derived from flowers is reputed for treﬁ’gh t of asthma symptoms. In addition,
Thailand is the only one couatry that uses _,ﬂg’ygars of D. metel in medicine. From
the previous study of D..imeiel, the presciice of tropane alkaloids leads to the
suggestion that the meil@e;pr ertie% may be attributed to the tropane alkaloid
constituents.'>***® Mor€over' | € /other Sbiological activities study on D. metel has

rial, antiyeast™

been reported includi ) antiﬁlarial4°, antinematicidal41,
antiviral*’, and antifun
In 1992, D. megel

properties. The extract of t

as/ Been stéditémd on cholinesterase (ChE) inhibition
‘ ves;-(;’f D. 'n;'qrel«, containing scopolamine was found to
inhibit rat intestinal cholines rasgz'hfvitroi@geover, the extract of the roots of

D. metel was found to activaté'}iﬁélinesté@-e‘nzyme activity at optimal or higher
substrate concentrations. When the - ,extracts,of'toot and leaf were added together, the
ChE activity level mﬂmmmpamm_g£WIesence of leave extract
alone. This suggests a_potentlatmg action of the root extract on cholinesterase more
than the leaf extract.** -

In 1994, the extracts*from the leaves and roots of D. metel were studied on
isolated smooth muscle. oftrat utérus land @ectum compared with scopolamine and
acetylcholine. The results from this research found that the leave extracts and
scopolé@mine showed antispasmodic effects, whereas those-derived from the roots and
acetylcholine caused contractor in isolated rat uterus and rectum whole muscle. This
suggests the presence of spasmogenic factor in the root extract.*’

In 1998 the leave extract from D. metel and the seed extract of Croton tiglium
Linn were tested for molluscicidal activity against Pomacea Spp. and Pomacea
insularus. The result revealed that at the sample concentration 40% and 30% of the
leave extract of D. metel and the seed extract of Croton tiglium could kill the

Pomacea Spp. and Pomacea insularus to 100 %.4
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In 1999 D. metel was selected to investigate for preliminary screening test
against P. canalicutala. It was reported that the leave extract and alkaloid extracts of
this plant displayed high molluscicidal activity.’

In 2002 the hexane, chloroform, acetone and methanolic fractions of D.metel
L. were investigated for antifungal properties using pathogenic species of Aspergillus.
The chloroform fraction was found to be endowed with antifungal activity. The
minimum inhibitory concentration (MIC) of chloroform fraction of was 625 mg/mL
against all three species of Aspergillus l,é/ . fumigatus, A. flavus and A. niger, by
microbroth dilution and percent spore gem\a&l 1 inhibition assays. The MIC by disc
diffusion assay was observed to be 12.5 mg/dise. The chloroform fraction of D. metel,
when investigated for potency, turiied to be 9.2 times less active than amphoteriéin B.

ote that cytotoxicity of chleroform fraction in vitro was

However, it was impo
118 times less than ! ;
v

From the literat ieWw, most of biological activities examined for D. metel

been addressed. Thus, this sear‘qb',' was"';fy‘lgused on 'searching for lead constituent
possessing agricultural-based ‘.Sfcivuy p@ t'he mulluscicidal activity from

D. metel. e oy = 7
b 3 _{J
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1.4 The objective off‘_‘is research s

The objective eﬁ this research could be summarized as follows:
1. To extract alkaloid and4ien-alkaloid corstituents from the flowers of D. metel.
2. To preliminarily$creen for Agricultiiral-based activity of alicaloid and non-alkaloid
crude extracts. |
3. To ‘sep:irate and ‘isolate organic constifuents from wvarious-¢rude extracts and
elucidate the structures of isolatéd substances. |
4. To perform agricultural-based activity such as molluscicidal and insecticidal

activity of isolated substances.
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