CHAPTER 1

INTRODUCTION

Pyrethrum is approved by ‘231 Society of America as the
common name for the drs . éhemum cinerariaefolium. ,Bocc.

Botany

Pyrethrum (Ck Wjum Bocc.) is a small

perennial herb, w yartable shape and length.

'lhi-s herb is cultiv ifa, and Ecuador at an

altitude of at leas (Appendix A). At this

elevation and low tempefaty hetds (capitula) are borned on

branched leafy stems risisd own of foliage, whereas at

higher temperat§e———————— ;' almost exclusively
develops vegetative » 1955).
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Thmug out the world tdiere 1s a 2gng-establisi®d use of local
ornes Qe B NG GH dbltedod Y] Bod Bz prne
spacms in 170 families possess insecticidal properties (Feinstei,
1952). However, only from a few plants have the insecticides been
isolated and their chemistry elucidated. The chemical compounds in the
isolation are complex esters (pyrethrins), alkaloids (nicotine,

anabasine), or heterocyclic aromatic compounds (rotenoids).



Commercial insecticides of plant origin are few. They include
the pyrethrins found in some members of Compositae, 1ike Chrysanthemum
cinerariaefolium, the commercially important species of pyrethrins, and
occasionally to €. coccineum Wild (garden py?ethrum}, C. marschalli

Aschers including with Tagetes erectal.(Khanna and Khanna, 1976) and T.

g-otenoids found in Derris,

' alkaloid nicotine from

1 Al from Anabasis aphylla

minuta(Jain, 1977) and od
Lonchocarpus, Tephrosi %
Nicotiana spp.

{Chenopodiaceae).

A cumparis': ides from plants and

tissue cultures is 4 and Staba, 1988).

Table 1 Insscticides fz7

—

Insscticide 1 Raferance
Pyrethine Chrysa =it Canida (1973)
clarar=-'c Zieg ot al. (1983)
p : ~use- 0 Zieg ot al, (1983}
Tagelea _J:ta Flower . Ehanna st al. (1973)
Suspension 1 18} Khanna st al, (1975)
wlw"
Hicotine Nicotiana : Laaves i-8% Fusll (1988)

reraoten ﬁ‘mt? ﬂﬁnﬁ N Eﬂﬂﬁ-.'w

urm vellie W i -ns lllt“lf [1958)
muhru burhia Callue I k1.5 Ehanna (1979)
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portulacastrus .
Achyranthes sp. callus <0.002% Hikona et al. (1871}




Among these plant insecticides, the most economically important natural

plant insecticides are the pyrethrins.

Pyrethrum as the economical plant

Pyrethrum plants have tgiaquitivated throughout the worild, but

particularly in Kenya aigi 231, erm “pyrethrum flower" refers
“ ;t:a?fum Bocc., which 1is the

commercially importims

Historical} M to its use as a folk-

insecticide in Iran 4 & Dailmatia (now a part of

Yugoslavia) along

The commerci: A % W um has shifted with the
cataclysmic effects o, ' Prior to World War I the

principal commercial sour. 3 was Dalmatia while cultivation

was developing (T} iL/ppan. The European

LY
conflict shut ofed ‘.pan began to increase

its pyrethrum ava~ﬂ‘e and became a large deg®d: of the world supplier
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over tha international market outside the Axis countries and is now the

largest commercial producer of pyrethrum in the world (Anonymous, 1939).

In 1972 Kenya supplied about two-third of the world’'s demand for
pyrethrum. This dominant position was due in part to the fortuitous

combination of the proper growing conditions such as altitude, soil,



rainfall and climate. Other countries in the world also have similar

advantages.

In the year 1985/86 1t was reported by Mr. Simon Gilehuru a
senior agronomist at the pyrethrum Buraa:_i of Kenya that Kenya produced
about 70% of the world supply o8 ! ‘5,000 tons of dried flowers
in 1985/86 season from th? ‘/jcentrﬂ Kenya during
April/May, 1985 and 2,00uwmmm . ', 1985/86 crop years

from Western Kenya (Kis Wi, 1985). 1In 1986/87
the total production wa- D between 9,000 and
11,000 tons (Arionymous),
Dominant

Pyrethrins has been, L R né®d active ingredient of
Insecticide/pesticide by the Jz7iw i i anization (WHO). It is

rapidly toxic to manj s %/ fect on insects

- L
as a stomach poison V;' I‘. » 1t has a much

quicker knock-down i_-j ct, but iess persistentidnd less stable.

Consequently, it 1s widelyuead in domest 1 &énd aErif’;inyr% insecticidal

aron o s AR I VI 71 9
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Pyrethrum, was first introduced to Thailand by Areekul

(1979) under the High Land Agricultural Project, Kasetsart University.
Areekul’s experiments were done at the Royal Ang Khang Highland Research

Station, located 1n Fang District of Chieng Mai Province in Northern




Thailand. Pyrethrum of Shirayuki variety which was introduced from
Japan was used most in experiments. Pyrethrins content determined
monthly from flowers of 100 plants samplings were varied from 1.14-
2.34%. In clone selection studies, Shirayuki variety I gave higher

flnﬂar yields and pyrethrins content than Shirayuki variety II.

insecticide/pesticide , P Department of Standard
» pyrethrum Shirayuki I
which was selected tI™o= | BN gh pyrethrins producing

“Pyrethrins” W="Tignation of the active

insecticidal ingredients o () bre and Levy, 1975).

Pyrethrink 4 rvnsﬂng the flower

heads of plants.

. General information of pygethrins
qummﬂmwmm
qma«&ﬂﬁmmﬂwmaﬂ

Secondary uses : Insect repellant and flushing agent.
1.2 Synopsis

A highly 1insecticidal extract which is of weak

mammalian toxicity. It 1s rapidly detoxified in the gastrointestinal



tract, and on exposure to sunlight.

1.3 Selected properties.

1.3.1 Physical characteristics

and II are refined to pale non

viscous liquid oleoresin

m Hg with decomposition.

Hg with decomposition.

insoluble, soluble in

and inactivated in sunlight :

decomposed by exk secticidal activity.

Rapidly hydrolysec

1.3, ggpnur prassuw
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1.4 Agriculture, horticulture and forestry
1.4.1 Common formulations

0.2-0.4% dusts, 0.5-1.0% ULV sprays, 0.1-0.5%
pressure packs, emulsifiable concentrates to give 0.003-0.015% final

pyrethrins content (high volume usage). Most formulations contain a



synergist usually piperonyl butoxide and stabilizers; UV screens are
also now being included. Also used at a low concentration, admixed with

other 1nsacticides as a "flushing” agent.

1.4.2 Susceptible pests

Fpi a wide range of agricultural

/4&”“, (Lepidopterous

eand thrips. Particularly

and forest pests,
caterpillars), leafho _J.(;
useful where rapid s required, less effective

in ki11ing the targ-,

Mot it, applied just before
iduous fruits and nuts,
forage crops and vegatm % . Spray or dust formulations
are used on freshly pisig £ Al ales the field, in sprays
or dusts frufts,. .‘:i' animal feeds during

storage. Aﬂrnsnln - or Jleating food-handling,

A

processing and stnraaadremisns, ag 1 cultural premises and households.

Used as spr‘ﬂfu ﬂ’}%ﬂ:ﬂ?%’]cﬂ @astock (including

daily and m cattle) and wzultry. Mso used fur the control of

N REMFUUNIANYIAY

1.4.4 Unintened effects

Pyrethrins are toxic to cold blooded animals :

avoid contamination of watercourses. Not phrtutoxic.



1.5 Public health programmes.
1.5.1 Common formulations

0.2-0.4% dusts; 0.2-0.4% solutions in kerosene

as flying insect sprays; synergists are included in the formulations.

0.5-2.0% shampoos for human g Hepei1ant to mosquitos and
biting flies : used 1in Jc® epe e 2am including aerosols and

mosquito coils.

flies, cockroaches,

lice including humait by £ -l AN Tealth insects.

fogs, mists for non-residual

control on a repe in_situations such as
kitchens, food M;. ' I;irl toxic residual
insecticides cannot B uscH pe=of ‘fUEI pyrethrins + 0.40%

4 'i¥

piperonyl butoxide uia for fly co uT. ULV sprays used against

mosquitos, h-ﬂauﬂ WH% sTWﬂQﬂ? applied to free

water mains of Wrthropod infestations.
AR URIANYIAY

0.15-0.30% dusts; 0.15-1.2% "aerosol” pressure
packs; 0.05-0,10% sprays; synergists and additional kil1ling agents are

often included. Mosquito coil containing 0.15-0.5% (unsynergised)



pyrethrins.
1.6.2 Susceptible
Mosquitoes, houseflies, midges, cockroaches,
etc.
1.6.3
«;;:: more than half tha total
production of pyreth s "'.‘ZH ) Weiput one-third. Used in

killing power being
‘ﬁﬂaibn useful in expelling
insects from hiding pfc & JFdsc i A x-ltﬁu ect biting for five to

seven hours, dependifg | SN rrdeyy % “'fﬁ- vantilation.

s koown active principles

of pyrethrum floj .,r :“. hemic acid and the

corresponding d1cnr‘{xyw - Pstefll also know as pyrethric

dF

acid (Moore, 1951).

AUEINUNINENDA, oo e
oo AR A YRR e

twenty ta twenty-five years ago focused on the attention current

knowledge of the chemistry of pyrethrum.

Since then the great advance in the field of instru-
mentation, coupled with the discovery of the heterogeniety of the

pyrethrolone radical, has advanced the knowledge of pyrethrum chemistry
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beyond that known in 1945, La Forge and Barthel (1947) have shown the
structure of the active ingredients of pyrethrum, known co]1activaly as
pyrethrins, to be esters as represented by thé structure shown below

(Figure 1).

Chemistry o uent Group

Fraction
Pyrethrin 1

R

Me
Me
Me

Pyrethrin II COOMe

COOMe
COOMe

Figue

The estéfs of the pyrethroids are “Jerived from the cor-

yeis - Mvrﬂmmm::“::;:“::
e TN A T

stereoisomers due to the two asymmetric carbon atoms in the cyclopropane
ring. The natural acid has the d-trans-configuration and this has been
shown to be more insecticidally active than any of the other isomers or
the racemic mixture. Harper and others (1964) have synthesized,

separated and optically resolved all of the isomers of this acid.
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CHy__-CH, oM,
m’“c=ﬁ~x—tmn hce __K“’

CH,”

HO—

Cinerolone

Figure 2 Basic sdfic | ! 3 '\ Whicidal esters.

Pyrethric #&° ke e stereoisomers caused by
the trans- or cis-confi :‘_ 3 _ s chain of the double bond
and of the cyclopropane. - 3=757i40 id has been shown to have the

trans-conf {gurat 1. hdscarboxylic acid, the
natural cﬂnfigur "f{ than the racemic

three isomers synthesized™

ESTIGIVITIVG TTTEY.V S

the 4—pn51t10n%nd a double hnn: in the side chain (R}, ich 1s capable

o SRR IR IR AN ’J*WB‘%@ a jpiia

have fuﬂr stereoisomers for each keto alcohol. Katsuda and others

mixture or any of t=

(1985) have shown that only the (+) form occurs in the natural esters.
Elliott (1964) was unable to identified pyrethrolone C. It is in
reality pyrethrolone contaminated with thermally 1somerized material.
The natural configuration of the keto alcohol portion of the esters is

insecticidally more active, as 1s the case with the acid moiety.
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1.1 Synthesis of chrysanthemumdicarboxylic acid

the d-trans-pyrethric s 5“. J following up the
Harper's work, con :'-::‘ ol & ﬂ‘ ﬁmhvvnthas1s of pyrethrins.
Q d,1-cis- and trans-
chrysanthemumdicariCxy ‘vf 'y _hﬂ ans-pyrethric acid and

arest in the synthesis

\\ horted a novel route of

synthesis of chrysanthemu
I S
! g ne Ingeonic acid ester, the

. acid. It was based on the

addition of dime

doublebond of d-n§ 7 ') a cyclopropane ring

(Figure 3). The -1_firmr e —— 1 :tr%: T configuration of the

isomeric chrysanthemuwtjgarboxylic acdgs with cis-side chain and acylic

srorosers ffl bV 1B SRR 3
q W"I ATl T e

Julia et al. (1964) worked out a synthesis of
d, 1-trans-chrysanthemic acid (Figure 4) by treating the 4-methyl-3-
isobutenylvalero-lactone with hydrogen chloride or hydrogen bromide 1in
methanol or ethanol to open the lactone ring; cyclizing the resulting
alky1-5-methy1-3-(1-halogene-methylethyl)-hex-4-encate into a d,1-trans-

alkyl chrysanthemate by treating with an alkali base such as t-butylate,
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0 0 (CHg)9CN, 0 0
I I Il I
R—0—C—CH=(—C=C—C—0R T R—0—C: CH=C—C—OR
' |
CHy
Figure 3 arboxylic acid
CHy
S
CHy
i | ALKALI
/c=cH-—-c--c—-

ﬂumﬁ}@swmm

A9 NI AR INYIN Y

Figure 4 Synthesis of chrysanthemummonocarboxylic acid
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t-amylate, amide, or hydride; and converting the ester group of the

chrysanthemate into a carboxylic acid group by saponification.

1.3 Synthesis of chrysanthemumdicarboxylic acid from chry-

santhemummonocarboxylic acid

Matsui an ) received a United States

patent for the product il ti /ﬁ.ric acid. They partially

saponify dimethyl tram . e trmur_ late with an equimolar
quantity of an alkal i TR RN e alcohol in water; for
example, sodium hydr, JIn MmO ethanol. The mixture
' ' 60° for 12 hours to

several days. The al, v A\ 'istﬂhunn and water is
.’ I\\-, A

added and acidifiCa’ 4K ‘\*"\ quantity of quinine in

acetone. The d-trans’ ‘thrada’s N n \\ salt is soluble in acetone

but the salt of the jsome Jﬁ 'y slightly soluble. Thus, by

Al Rad

A

fractional crystaldizs its, oure d-trans-pyrethric

acid is nhtainad. = .‘:40 sued a Belgian patent

on another method § vyretjiiic acid comprising the

series of steps as ofyg Egura 5. o/ ,

. fRHANENINYINT
ARIREATURRATNY 1N Y

Crombie et al. (1968) were successful in obtaining a

superior method to synthesise pyrethrolone by way of a novel Wittig
synthesis which involves the conversion of alkylidene tripheny]
phosphoranes into cis-olefins by reaction with aldehydes or ketones. It

was completely stereoselective and gave pyrethrolone with an overall
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\./"\/?\l]'/\&' _FHO) 0

8]

Figure 6 Synthesis of pyrethrolone

016515
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yield of 21% (Figure 6).

Plant tissue culture as a unique and valuable research tool

Plant tissue culture 1z the technique of growing plant cells,

factors. Better Te 0 jv¢ -'{ contrqﬂins 1ight,
temperature, gas mi ' ajauvive influences, which

are working relati s within a plant, can

be 'raduced. ‘Plant ' absence of artifacts

attributable to bacter, Morganisms, and possibly,
viruses. Plant tissui sCc%be employed to preserve

valuable germ plasma and & F"'."}T, plant breeder,

A recent | 7 AY Jre shows the use of
this technique for life prouces egliomicfljly valuable chemicals.
Plant cells and tissweg, in the cultgye can be manipulated so that

ecittc bl 8] AL WY ARG tresves or ron

the medium in mich the tissuesghave grown. In additiog,, the principle
o N REATUIHANL NEIR B e o
potentia’ to regenerate into a whole plant, can be applied to regenerate
plants from cultured cells and tissues. The propagation of valuable
economic plants through tissue culture {is based on this principle of

totipotency.
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1. Vegetati r ation o rethr

The application of the tissue culture technique for the
rapid multiplication of the pyrethrum plant, has circumvented some of

the difficulties encountered in the breeding of this vital plant.

(Roest, 1976; Grewal and Sharmau@§ 8 Florence and Rangan, 1981; Levy,

’/)ihty associated with the

genotype of the plant_C - KE == and the ease of organ

1981). Often, there fis RN

regeneration, e.g. suneration, in vitro is

usually related to Spdgation by traditional
nursery methods. ", fficult to propagate
vegetatively are al MY 0 vitro. A1l thess
following investigat, cnpahia of pyrethrum

vegetative propagation
1.1 Organ sourc 4

“=Jource of explant.

-t

'l.

cultivated on bas -0 Bacto-agar (0.6%),

Knop's macro- and 1 Iur 5 m1crne1amants (bo®h at half strength),

e o I ’i?‘rﬂﬂiﬂm <y W
RO N

end of the most elongated shoots were treated with 1% g-indoleacetic
acid and then transferred to unsterilized soil (a mixture of leaf mould
and sand). Consequently, under high relative humidity control within a

period of two months, plantlets were produced.
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Grewal (1978) reported that the vegetative multi-
plication of propagules of pyrethrum was acheived thruuéh tissue means.
Multiple plantlets obtained by using shoot tips cultivated on RT medium
containing BA (107° M) with NAA (5x1075 M) (ca 100 shoots/culture) were

grown on sand under intermittent mist and roots appeard within 8 days of

successful investigation
of shoot tip culture H supplemented with
either NAA (1 mg/1)"&r .- d9/1) and BAP (1 mg/1)
provided 34 and 44. eaks of 1inoculation.
The formation of shog ring shoots on medium
containing only IAA (5 Mansferred to non-sterile

mixture of burnt-rice-huf g2z Miich provided the highest

survival percentage.

1.2 ‘-;'; —7]

. singla most important fattor that determine an

organ formati M jﬂtitiﬂs of auxin
and cytohininﬂgﬁ? mm mn ar to be a universal
control Q § i regulatory
muchamﬁﬁﬁaﬂs ﬁMﬁWI nm ﬂtissuas of
plants. Pyrethrum leaf blade and leaf petiole produce callus when
exogenously supplied with auxin and cytokinin of approximately the same
molar concentration (Vesprasit, 1988, 1989). If £he auxin level is

raised relative to the cytokinin concentration, roots are induced.

Conversely, when the auxin concentration is lower than that of the
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cytokinin, shoots are formed on the pyrethrum tissue (Pal and Dhar,

1985).

Karki (1979) also suggested that the in vitro method of
propagation from shoot tip involves three main steps: first, initiation

of auxillary buds and t- nlication through subculture, using

w2 d, rooting the shoots multiplied
in first step with % J s h{rd transfer of the plantlets
to the field foms ' bstigation was confirmed by
using shoot tip =ning BAP (5 mg/1) and IAA
(0.5 mg/1) obt si™hts within 12 weeks after
fnoculation. Fudfr gt §§ twe=s were removed and suddenly
" treated in IAA i

transplanting to

u¢Caadad to establish multiple

shoots forma *n aroliferation. Shooting was

successfully ',', = e .:“; y cytokinin (6-BA).

L' he synnergism between co®=fhut water and auxin which

p- :"“ﬁﬂﬁ?ﬁiﬂ?ﬁfﬂﬁﬁﬁﬁ%""““‘ S % ek
'am mnmuma g9 ﬁi EJ

2s tab cal

The most common cultured plant tissue 1s callus which is
wound tissue composed of differentiated, highly vacuolated and

unorganized cells. Callus cultures are usually maintained in darkness,
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and 2,4-D is frequently added to suppress organogenesis.
2.1 Organ source

Jain (1977) reported that hypocotyl and epicotyl callus

of Tagetes minuta had been shown to be capable of pyrethrins synthesis.

Explants were cultured on Murashige and Skoog's revised

tobacco medium (RT) sup (1.0 mg/1). The experiment

performed at 26 + 1°v_, =] o iCc conditions. Subculture
- h“ﬁ-‘%

were made every 6-8 : issue were harvested for

Thin-layer chromatoq, hwiatric and Gas Chromato-

graphic (GC) analysi<g

rt described the use of

callus derived from 6, Tanecetum cinerariaefolium

contained pyrethrini *222222&2 sWtically at 27°C under a
fluorescent 1ight of ca 1F ;y;iﬁgigf , on a modified Murashige and

Skoog’s medium sk mented witl L :,f' kinetin (0.75 mg/1)
‘d

and casein hydro (0.7%) with frequent

sub-culturing. cﬁnd1t1nn could provide a kg sample of the callus

et ﬂ“ﬁ ﬁ*ﬂmw%“wwﬁ
O MBR ﬂwwww ma §des) reveated

that cﬂiIus derived from either all parts of flower head, e.g. disc
florets; ray florets; achene; receptacle or leaf, e.g. leaf epidermis,

leaf mesophyll including peeled leaf apparently contained pyrethrins.

In 1985, a report published in Pyrethrum Post, an

official publication of the pyrethrum Bureau, stated that callus
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initiation from leaf and petiole explants could be succeeded within 18
days of inoculation. This successful investigation was only achieved in
few treatments with MS basal medium containing only cytokinins at
different concentrations and also in treatments with the combination of
auxin and cytokinin. The response of explants in the primary medium and

calli in the secondary medi: bserved and further summarized

/éa obtainable color were

yellowish green, cream bFown: . .meanwhile, the pattern of

in both color and pat

calli were compact, frg
cytological studies ' 4 AN Woare reported. Mitotic
irregularities were gfe : R issues and micrographs
gtigation confirmed that

| those treatments.

foW1 that leaf laminae and leaf

petioles calli could be 1ZZHwiis/ gwing tissue on solidified MS

medium & up P T eme N #As)1in (0.75 mg/1) and

; A
casein hydrmysat 4 . «lso found capable of

iF

producing pyrethrin®

AUBNENTHE Ao o

blishment. P

RIAINIMUBAINGIAY

Although whole plants have simple requirements
for the growth and cell development a callus culture has more complex
needs and is seldom autotropic. That is, plant tflssuu in vitro requires
the usual macro- and microelements supplied in hydroponic culture

(Murashige and Skoog, 1962; Gamborg, 1975). In addition, other nutrient
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such as source of bound carbon and vitamins are necessary (Huang and
Murashige, 1977). Isolated plant cells and tissues frequently require
the addition of vitamins and plant growth regulators that in vivo are
synthesized by one part or organ of a plant and a plant transported to

another part where they are metabolized (Skoog and Miller, 1957; Street,

1973). Salt requirement £ lant tissues was reported by

' Q Skoog (1962), Gamborg et

White (1934), Gauthert

al. (1968).

™ r cultured pyrethrum
plant tissues was % Wore caltured on a full
strength MS medium ! W 1977), Cashyap et al.
(1977), and Kueh et ) e use of full strength

MS medium for cu1tur1n

al. (1983) succeeded to

culture disc flowgrs ; &, mezium. The response of
explants in - = ' I.;:f"r and consequently
subcultured to the fiji1 s : #=or g11lus maintenance.

¢ m i ‘ liar requirement for
cultured pyr@uﬂn tis mi ﬂ.ﬂ’r{l) Jrvta|'|::-u.1r1:a4d that high
pyrethping .or in : mr‘ : f;iﬁv 1 ; ﬁ f pyrethrum
tisms%mj'aﬁﬁtﬁ i]Mm o gw:i ;El A callus
derived from leaf required a lower of 2,4-D (0.05 mg/1) recombined with
BA (3.0 mg/1) than a callus derived from a young bud. Kueh et al (1985)
suggested that callus derived from leaf and petiole could be

successfully initiated on MS medium containing 2,4-D (0.5 mg/1) and

Kinetin (0.75 mga/1). 1In addition, Pal and Dhar’s results confirmed that
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the growth regulators requirment for callus initiation and establishment

in difference level depended upon the organ source of the explant.

2.2.2 Culture environment for callus initiation and

establishment

_‘i Fsuu cultures are not

photosynthetically Py jt gnd e - e, generally are not
autotrophic (Gamborg _+# 4 . influence of 1light on
"% should be discounted.
Hence, when maintaini @ c g & AR s tue should be maintained
in darkness to avoid rdfrf Fé ’ SO N "har (1985) observed that
rapid callus initiatior '-, : \-.' par1nd‘.lc condition and
the callus proliferaiis :

y

photoperiodic condition in ¢

.lll""l:-"_-l"il

three-folds under the

those grew in the dark.

A faakuan raam 4%»)l his success of
|h"

av.
establishing callulS = 1t1nuous fluorescent

illumination. Tampé tura, another essant.ia! fanr, has been proved as
a requiremen callus culture.
Temperature ﬂ ILE‘ nmmzyad for in vitro
cultur Q Lﬁ ilﬁ’ org, 1975;
e 1B ﬂmm NIINE e
callus culture has been reported by many researchers (Khanna, 1976;

Cashyap, 1977; Kueh, 1985; Pal and Dhar, 1985;Z1eg, 1985) that the range

of 25-27°C s also suitable for callus initiation and establishment.
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3. timum volume o

The optimum amount of medium for each tissue and vessel type
should be tested carefully. Too much medium can adversely affect tissue
growth. Conversely an inadequate quantity of medium can slow the growth

rates of tissue (Staba, 19&2},

4, Sterilizatio

Plant tis 1ized by autoclaving or

by filter sterilizai ie 1s to sterilize the
media, which has culture vessels, at
1219 , pressure 14 Mlan autoclave. When
autoclaved, sucrose W i"Wredia constituents and

caused a non-enzymatic gFfr to cultured plant cells

(Peer, 1971). Media, are heat labile (e.g.
gibberellic acid) (Van Br be filtered, sterilized and
added to the rem: A aE T 4 Jave been autoclaved

and maintained at :r;

ARV AT RN A AT o o

use of ﬂ‘ant cell culture as industrial biosynthetic sources of useful
secondary products. According to. previous investigations of many
researchers (Chan and_Staha, 1965., Kaul et al. 1967,1969; Veliky, 1972;
Stohs, 1972; Hahlbrock, 1972; Austin and Brown, 1973; Bonlanger, et al.,
1973; and Kurz et al., 1980), cell cultures were potentially valuable

for the study of the biosynthesis of secondary metabolites and may also
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eventually provide an efficient means of producing commercially

important plant products.
) I echni c nsi

1.1 Free cell and aqaregates of cell formation

en obtained the tissue can be

transferred to a _,,,___,,_’_’_’ v e agitation and aeration is
then applied, a suSper g 75 e ggregatas of cells can be
obtained. Kueh er i 4 1! Missuspension culture by using

friable callus derig o & £ 228N Moot cultured in Tiquid MS
medium containind® 2 £ LT N Whid. His work summarised
‘ gely as a water soluble

glucoside ester in e | i ' L
1.2 Batch cu : “Leform shakers
LA

Lo - .ion of free cell and
y;', l"‘
aggregates of ca-‘ ; a1 shment of the suspension

culture dapands pun the initial ca]lus be ng friable. It may be

necessary ﬂ ﬂ H dﬁ:ﬂ iw' pcallus culture medium
to achieve §§he necessary M?w callus. Tha culture medium
usaq 'ﬁ hich maintains

good ggrowth § can mﬁn ﬂﬂlﬁﬂo modify this

medium (particularly its GR content) to achieve a high growth rate and
good cell separation in 1iquid medium. Platform shakers are widely used
for an initiation and serial propagation of plant cell suspension
cultures. They should have variable speed control (30-150 rpm) and the

stroke (throw) should be in the range of 2-4 cm orbital motion. Lamport
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(1969) reported that an appropriated speed control for culturing
suspension cells of higher plant should be 80-120 rpm. The results of
short et al. (1969) on the growth in culture of Acer pseudoplatanus cell

suspensions also supported the above finding.

uitabilit

On the first s ey 7 ~ it would appear that

cultured cells offe

tact plants. They are
relatively easily % strictly controlled
nutritional and en ceivthe uncertainities of
climate and soils 4 \ p cultured aseptically
\ Nith contamination by
microorganism. Furty ¥ v ide simpler and more
convenient axparmant_:a ,r: s W:t plant. In particular,

cultures grown in liqus .rt'“'; a very effective way of

incorporating p et SuEEEE e whis Jo)ften difficult to
administer to the 'V .'.‘ the most attractive

feature is that the™ achnnmgy is now available™ large scale production

::,,;;::;:Fmﬂﬁwuﬂ%‘w Tabjet kel
srmwmwm NEIGRE rove veer

1dent1f ed in tissue cultures, are derived from pyrethrum. At
present, the prohibition of using DDT and many other highly toxic
insecticides in many countries has resulted in an increasing demand of
pyrethrins in the world markets. Pyrethrum, however, has limited
sources of production because of its specific r‘aqu1ramant of limitic

conditions and thus prevailing only in certain areas of some countries.
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Also, it was clear from the published papers reported by many
workers (Khanna, 1976; Cashyap, 1977; Jain, 1977; Zito, 1982; Zieg,
1983; and Kueh, 1985) that the potentialities of the callus tissue and
cell suspension to produce pyrethrins even any types of explant are

derived from pyrethrum.

In this present siws ultures were derived from

leaf and petiole of Sh™ wa . ided from the High land
Agricultural Project, observations provided
evidence that the pi™® ulture may be related
to the productivity er way. Further, in
order to have comp K’----las (callus, cell

suspension and shoot essential to evaluate

which culture techniq Wion techniques would be
most ideally suited foyftjzrss Pyrethrins and for the
analytical study respectivaiZis/i</ the following techniques

to induce shoot 1 #33d cell suspension

— fﬂi

|

culture were émployss,

J

i Y ANYNTNYIN

1 ThJ“%rasent atudr‘ is desi ad to nsta&}ish factors

e QR TEUNA RN

2. Study on the cytological status of callus and suspension

cells in comparison with root tip.

3. Study on the pyrethrins extraction and product analysis.
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4, Study on types and patterns of pyrethrins synthezised from
different cultures, e.g. shoot tip, callus, and cell suspension culture.

5. Study on factors 1influencing pyrethrins synthesis in cell

culture.

AU INENTNEINS
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