CHAPTER I

The major challes ‘ forithe World ath next millennium will be to feed

itself without l_l_l_'—f.-—’ Vit - forecast is right, the world

population will be mgs 2t 50 years, leading to a global

shortage of food, and @ f w d lands over to agriculture’.

-

This challenges ;esg ‘e ncy of agrochemical and get
higher yields in #60d grogdigiion ?1 | therefore be more intensive
agriculture and mgf€ @, ..- \ ,;. 5 less embracing genetically

modified crops, biologita ‘ M <0 _and effective and envirpnmental
friendly pesticides. One chemicals for crop protection is
nature. The world’s biodive ﬁfﬁ eemingly inexhaustible supply of new
and bxodegradq C S [ 1 . v.farmer in the struggle to
combat pests, W ik jsource and produce many
potential compo : :“':" ion, insecticides, herbicides,

fungicides and so o
Fﬁﬂﬂ% agriculture. Although
agrocheml s themselves have induced changes m%re and ecosystems
h negat equence m m& beneficial
T lg ﬂ?ﬁ: ever, are still

regarded as important for securing sufficient agricultural production and increasing

crop yields.

Thailand is an agricultural country. The country has approximately 513,000
square kilometers of land of which 40.9 percent is cultivable. Field crops, which
accounted for 50 percent of agricultural output in 1993, increased at an annual
average rate of 8 percent between 1961 and 1993. Agricultural production was still

dominated by seven major crops: rice, sugar cane, mung beans, tapioca,



rubber, maize and tobacco leaves, most of which were grown primarily for export.
Therefore, agrochemicals used for high-value crops will continue to increase.
Between 1994-1998, 38.6 percent of the imported chemicals were for agricultural
sectors’. These agrochemicals were herbicides, insecticides, nematocides,
fungicides and chemicals that modifies or controls one or more specific
physiological processes within a plant called plant growth regulator (PGR).

Plant growth regulators are classified as pesticides, although their

functions are very different. Pesticides j §sc tially protect crops and prevent them
from blight caused by discaSRRREEL/ U
are applied on crops ome o1d e amprove quality, thereby meeting
commercial demand Gid 3l : regulate the dormancy state
of seed and buds, coit e i/ o ers, increase the ability of
plant to withstand eg " soming. Other functions of
plant growth regula’ 2 t 5t ys on plants, make the plant
shorter and strongér, ‘ o o the ground, prolong storage
duration, and ease hdrvg Inieteriadie rov h e gulators are used to control
and enhance specific eheifical giarais meet the demands of human

consumption.

i

npound, either synthetic
) 1- 2 ,{ thylacetlc acid (NAA) or

natural co racted from -:_] abscisic acid (ABA),
cucurbic a'@w 14tér i défined | by %F%ronmental Protection

Agency as any substance Or mixture substances gintended, through

1.1 Plant grov
A plant "¢

compounds e.g. il 1e-3-butyrxc acid (

p a
otheiwnse alter the behav1or of plants or their produce™. These chemicals act on
plant processes at very low concentrations. They are often produced at one
location and transported to another where they exert their influence; however, they
may also act on the same tissue in which they are produced.

Growth regulators play a very large part in the development of plants.
There are classifiable into five groups of plant growth regulating compounds:
auxins play a role in stem elongation and apical dominance, gibberellins are

important in elongation, bolting and flowering, ethylene play a role in seed and bud



dormancy, induction of roots, flowering, and stem elongation, cytokinin is known
to influence cell division, cell and organ enlargement, and the delay of senescence
in flowers, vegetables and fruit, and plant growth inhibitors such as abscisic acid
(ABA). For the most part, each group contains both natural and synthetic
substances.

1.1.1 Auxins

Auxins were the first group of growth regulators to be discovered in the late

1800’s by Charles Darwin and ( } ey reasoned that a signal of some sort
was being transported from the “' ing in curvature some distances
below the tip. Later i s disc: . produced in the growing tips
were the signal respois ey have a wide variety of
effects on plants arid - _- ¥ neentration, the chemical form
present, the m-"fff‘ ¥ ] the growth stage of the
plant. One of the mog - for the rooting of cutting for
plant propagation. Sh en dipped or coated with
small amounts of auxins _ ‘ -and in higher numbers. Many
herbicides are also syfthe udize - Vile app o at higher (but still relatively
low) concentration causC abisi: S rling and eventually plant death.
Auxins have also been use L AME he development of parthenocarpic
fruit. This is th'-l Sduction of fruit withar ,— avhich results in seedless
fruit. A “U

The naturalﬂd synthetic compounds whlch ‘ 5 classified in auxins group

such as indo ?ﬂeﬁﬁ m Wﬁ%&ld (4-CPA).

1.1.2 Gibberellins

Gibberellins are a large group of related chemical compounds (over 80
have been identified) with a wide range of effects. Probably the most conspicuous
and well-known effect of gibberellins is stem elongation. Applications to

genetically dwarf plants known to greatly increase their growth to the point where



they actually appear normal. They have little effect when applied to normal plant.
Related to this stem elongation effect are the influence gibberellins having on
bolting and flowering. They will often cause plants to bolt and flower even when
the days are short. Based on these and other observations, researchers believe that
gibberellins play a major role in controlling stem elongation in plants. In addition

they are also involved in flowering and fruit development.

Ethylene is I : is produced during many

combustion reactions. ajor physiological effect from
ethylene. Addition of ¢ accelerate ripening. Similarly if

ethylene is removed, fruilt nripened. Fruit growers will take

ﬂ?’ * 4

advantage of thig fag of fruit during transport to the

markets. Over-" '“"'_"_""'-‘""""_F ah ethylene and if kept it

nearby other id rot quickly. Ethephon

(2-chloroethylphosph mc ac1d) isa synthetxc compo d that can releases ethylene.

Ut iny i’m YN
@ Cl—H,C—H. thephon
aesnanl amﬁn tnd

Cytokinins were discovered by scientists looking for ways to stimulate
plant cell division. They are also involved in cell and organ enlargement, and delay
senescence in flowers, vegetables and fruits. They may also play a role along with
auxins in regulating apical dominance. It is commonly found in many plants that
when the terminal shoot is removed, lateral buds will often develop and elongate.

This is believed to be due to the loss of auxins from the apical meristem. In a

similar fashion, artificially applied cytokinins will often stimulate dormant lateral



buds to develop even in the presence of an intact terminal bud. This has led
researchers to conclude that it is a balance of cytokinins and auxins which control
apical dominance. Cytokinins promote cell division and lateral bud development,
while auxins inhibit it. Zeatin is a natural compound from plant which was

classified in this group.
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processes as root ion, bud opening and so on,

endogenously regulate entiation in cooperation with

auxins, gibberellins and f:' ‘ZP" ibitlrs are also excreted from some
plants into the environment ’;,—I;w! rmination and growth of other plants
directly or indircet ibiters isolated from plants is

abscisic acid, whicli Al shoots, leaves, stem and

roots, and promote ‘_‘3". abscissior gans, -h- ancy and senescence. It is
widely distributed ily i tyledons and. monocotyle dons. Many synthetic plant
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The search for more cost-effective, efficacious, selective and
environmentally safe plant growth regulators has led to new emphasis on several
underutilized plant growth regulatdr discovery strategies. These include utilization
of natural products from plants. Natural products offer a huge number of chemical
structure and, since many secondary metabolite compounds are presumed to have a
role in interspecies interaction, many have potential as leads for new plant growth

regulators.

From the result of prelimia: ing test of 12 species of plants, the
roots of Tylophora indica_ ) Wigris showed the best results of seedling

growth activity againsi Hres. 20 pakinés ~ Hence, 7. indica Merr. was

Tylophora ingi€a (£
to the family “Asclepizd 4

one of 60 species Of

a asthmatica Wight. belongs
and over 2,000 species. It is
tropical and sub-tropical

regions of the world. If ¢ # as ‘Knanthulee’ (#ug®), ‘Thaao

phan raak’ (ausn), © A (sus 4 Khon Phanom), ‘Thao nang’ (aui)

(Surat Thani), ‘Nuai sz (miaeli on) .
/¥ ::‘-A’» e lender, much branched,
under shrub, 30-90 hxg 1, dar

Leaves : 5-8 gm.long, opposite, glre ovate, roundlsh, acuminate, cordate

‘W ﬂaﬂﬁ%ble when bruised and
@mmﬁﬂmﬁm: v

wrinkled, longitudinally fissured, marked with scars of fallen rootlets.
Flowers: minute in 2-3 flowered fascicles.
Seeds : broadly ovoid, flat.
T indica Merr. has recently been included as one of the important drug

from natural source for the treatment of respiratory diseases. It has been

traditionally utilized as a folk remedy in certain region of India, not only in the



treatment of bronchial asthma, but also for bronchitis, rheumatism, and dermatitis.

The leaves and roots portions of this plant are medically used.

(d)

Figure 1.1 Stems (a), leaves (b), flowers (c), and roots (d) of 7. indica Merr.



1.3 A chemical constituent studies on 7. indica Merr.

Literature surveys of chemical constituents from 7. indica Merr. revealed

that there have been a variety of isolated organic substances (Table 1.1). The

structure of some isolated compounds are shown in Figure 1.2-1.7

Table 1.1 Chemical constituents of 7. indica Merr.

Type Isolated compound Part of plant | Reference
+)-septicine l
(+)-sep leaf 9
(+)-isotyl
(+)-14 sSotyl@cr
4’6- Sat F O
tyloi \
1 10
4 aerial part
4- d 0
Indolizidine |
6-de \/
alkaloid ‘
5-hydro _
tylophOrinifine « !
desmethylty :
desmet whole plant 11
tylc aerial part 12
tylophorinicine 13
ﬂﬁﬂ f w%mmom w
) campesterol 15
Steroid B-sitosterol
stigmasterol
. kaempferol
Flavonoid . whole plant 16
quercetin
Other )
tyloindane aerial part 12
compounds
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Figure 1.2 Indolizidine alkaloids from T. indica Merr.
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Figure 1.2(cont.) Indolizidine alkaloids from 7. indica Merr.
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Figure 1.2(cont.) Indolizidine alkaloids from 7. indica Merr.



12

HO
OH
N
HO
smethyltylophorinine

~'ﬂ§ﬂﬂﬂ€“ﬂﬂm

AT AR

Figure 1.2(cont.) Indolizidine alkaloids from 7. indica Merr.



dica Merr.
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Figure 1.4 Triterpenoids from 7. indica Merr.
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stigmasterol

Figure 1.5 Steroids from 7. indica Merr.
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Figure 1.7 Other compound from 7. indica Merr.
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1.4 Biological Activity Studies of the Extracts of Tylophora indica Merr.

The biological activities of the crude extracts from 7. indica Merr. are

reported on the list in Table 1.2

Table 1.2 Biological activities of the crude extracts from 7. indica Merr.

H,0

Part of
Crude extract Activities References
plant
Alkaloid {¢
Aerial part - 17
Leaf and
18
stem
Dried bark 19
20
e |
=Ll 20
vl
»Stimulant
Leaf
| L 22
& 23
: _ 1 24
A I
q u
9 95% EtOH 25 -
Immunosuppressant
MeOH Antimitogenic 25
Alkaloid fraction | Immunomodulator
Stem EtOH : H,O (1:1) | Antitumor 21
EtOH : H,O (1:1) .
Root Cytotoxicity 27
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1.5 The Goal of this Research
Based on primary screening results on seedling growth of B. pekinensis

Rupr., the roots of 7. indica Merr. were selected for further investigation on

chemical constituents which showed the highest effect. The goal of this research

could be summarized as follows:

]. To extract and isolate the organic substances from the roots of 7. indica
Merr. '

2. To elucidate the § the isolated substances from the
active crude &3 : ci.th ing activity.

3. To search for substamces whichsk --‘.7 e [ ant growth regulator activity
against Bragse 4k R

The separatis | 3 . will be carried out by

chromatographic and s
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