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Pyrethrins extracted from pyrethrum (Chrysanthemum cinerariaefolium
Bocc.) has been found to possess l'ye 1insecticidal property. Through
this property an attempt to SRR/ P uthrins in tissue culture of
pyrethrum was carried out . "% g /irgan sources (petiole, leaf
and stem piece) were cum va=wsmsss luential factors on the
growth and production ¢ y, . ium constituents, and the
environmental conditiog, ' Fi VAN wa the pyrethrins extracted
Y from pyrethrum grew ur, : ' ! suitable extraction and
analysis procedures wi h®study it was found that
leaf tissue gave the ' “eated conditions and the
maximum pyrethrum caflus SMaciiieved when the explants
were grown on full str, W with 2,4-D, BA (1.0:3.0
mg/m1) under 2,000 Jux 7 : \x on and maintained at the
temperature of 25+2°C. #t Faveylus iy that the effect of growth
regulators, IAA and BA re#® j?’l"f-‘ ; ¥ 1.0 to 3.0 mg/m]l was more
sustained on the pyrethrins | g'..‘*‘-*f"" i ulture cells thdn the 2,4-D and
BA recombined at the ra ' sactivaly,
Max imum -‘V" "r“ be established when
petroleum ether was fljp1oyes ‘ohrant in the Soxhlet
| e apparatus at DBI"fDrH'I'l - tmpurature of 60°C fur al 1ea5t T hours. The TLC
qualitative anal n-hexdhé-n-heptane-ethylacetate (40:48:12)
comprised the g ﬂf mi W%id’] ﬂ%nd HPLC analysis of
the culture cu'l revaa ad to facilitate for more separation of pyrethrins
constituents, It ca on e{f ha constituents
and Enﬂw é i}% ﬁé?ﬁtﬁyﬁﬁ f pyrethrins
in tissue ture of pyrethurm can be achieved.
e

madwn o aluladganm
E‘ﬂ'ﬁj} I'I"I‘Fl'l‘lvi‘l ﬂﬂﬂ'}l‘l"l'ﬂ

---------------

Unvdanw ...2532 .

L7



ACKNOWLEDGEMENTS

The author wishes to express her sincere gratitude to the
following people :-
Associate Professor Dr. Sanha Panichajakul of the department of

Biochemistry, Faculty of Sciany f#plalongkorn University, for his

valuable suggestion, 'een interest throughout the
course of practical work™m e entat T ®¥e thesis.

Associate Proges /, of the Deparment of
Horticulture, Facaull University, for her

kindness to advise 1,4 <, . < and her supervision

Associate Prfeff (| N1 of Department of
Biochemistry, Faculty 8 Fipd® ' ‘ R University, for her
kindness and valuable %id he Gas Chromatography
during the present work. '

Mr. Pin Thawa .. & platic_Company Limited for
his kind providing$ vi‘*‘— .":J

Mr. Wichai E : miland Limited for his
kind providing of t a yrﬂthrwn extract.

Mrs. j ‘w strmnt Center,
Kasetsart Un1ﬂm mﬂm ﬂjr;Id prnvidmg shoot
culture.

9 RIAIDINIBNINYARLL .., ...
E'luchamstry, Faculty of Science Chulalongkorn University, for their
kindness and helpful.

Finally, the author’s grateful thanks are due to National Center
for Genetic Enginerring and Biotechnology for granting her partial

financial support through conduct some parts of this investigation.



CONTENTS

Page

ABETRACT CTRED)! wvamenmninniemmmiicss s mmmms e ; iv

ABSTRACT (English) ........ dapapasenaRaeEe sessasisssannan v

ACKNOWLEDGEMENTS  ........ A G e ey o vi

CONTENTS  .evevoncnans. DR Gl . ... viii

LIST OF TABLES ....." x111

LIST OF FIGURES .... g S .......... xv

ABBREVIATIONS ..... v R XX

CHEMICAL FORMULA | xx11
CHAPTER

1 ntroouctIon 4 .. AR . . ) 1

Botany ...;.. e . ... Loy 1

Historica 2 A7 saanedn 1

Pyre S 3

I:Iom1nar cha i | LT L I 4

The situ1f1un in Tha11an ....... essnsassenne 4

ﬂw@%ﬁmwmm---- s

Ui, general 1nfarmation of pyrathr1ns T g 5

RINNIUNNIINGIRY -

Biogenesis of pyrethrins ......cescvevesscnnes 12

T« ACId mOlISLY ..ivssvnsnescses sessasenses 12

2. Alcohol mofety ....c.eevviveivenans 14

Plant tissue culture as a unique and valuable



1 1. Vegetative propagation of pyrethrum
TS sisisasananvans T L —
2. Establishing callus culture ...........
3. Optimum volume of medium per culture

vassal AR S E R R AR R R R R R e

LU

W Culture - .

1 EXPERIMENTALS ff. s ... ot
H#TERIAL A "‘ .. B - s R R
| ri - TR R

Chem 1 Ce2

fuBfEs S wenny
SV ERiR Ik Tiaeb R L

G]aaswaraa R R R AR R R R E R R R A R R R R e
1. Glasswares for tissue culture .........
2. Glasswares for cell selection ........ 5

3. Glasswares for medium preparation .....

H1ECET1amuus R R R E S S e R R R EE -



II METHODS ..ccssncsssssnnnasasninse sessessnssuns
Callus initiation .....ceovvvevvvvensenss sessns

1. Tissue sterilization ...... conssse S

2. Callus Culture establisment ...........

Establisment and development of suspension

culture .., LR PR
1. ". 1
ﬁ,{ﬁ;;: ...... cosesns
2. teens
Extract®, . Ny o ;......;...
1.

Shivent for

5 EH Medure .....

Pyrethri ; resesavEnannw
1. . ey ing reagent ....
2,

Wandard solution

I'II.‘I"I

Jithrins by

s mEmE o EEEE -||. ----------------

A Ei‘“ﬂ‘lﬁi RINERT: >

.|'|q|- I---l-i-liilliillllilililll‘li

R Mﬂﬁ‘mﬂmﬂﬂm g

pyrethring by HPLC ....cisvancsnsansnas

III HE’SHLT'S nnnnnnnnn "R E S E RS R AR R R AR YR
cﬂ.1]u5 1n‘t1atf0ﬂ ® 8 & B R R E R R R R E R E e
1. Tissue starilization ...cccevconcansnss

2. Establishing callus culture .......ceoeas

33
33
33
36

41

41
45
45

47
47
48

49
50

50

51

62

54
54
54



III Callus maintenance ....:cvese

mEEE e s

Establishment of development of suspension

CUIEUFE: caivanmmassnans s

ER SRR R R E R e E e

1. Frea call and aggregates of cells

formation ....cevecas =

2. Batch cu

Suspension , , ’/’l

Extraction

call ‘ﬂ;

|
Estab]l ='ment and development

TLC ess

LA R

of si=dension

ﬂlﬁﬂﬂﬂiﬂﬂ AT

ol Mﬁﬁmumﬁmm N

Suspension maintenance ......

R E R E AR e

Extraction of pyrethring .....ccsocssvsssss -

1. Selection of extracting solvent . .......

2. Selection of extracting procedure .....

Quanlitative analysis by TLC

R E A EEE R e

xi

67

69

T1
76
80
81
81
81
84

89

103
103
103
104

112

112

——t

13
115
116
116
116
17

118



xii
v Quantitative analysis of pyrethrins by gas
chromatography ........... . 119
Quantitative analysis of pyrethrins by HPLC ... 120
CONCLUSION .+ euvsenenensnennsnennsnsnnsnenserenns 122
Study on establishment of callus and cell
suspension cultu ' 122
Study on esta - / 3:13 extraction
and analjy® .4 122
Study on the a® @it |1 Segsathrum
extract g /. Tture
cells d \ | 123
Study on : \ .
, . Q\ s ... 123
REFERENCES ............ W ) .. DAAA II 124
APPENDIX «.vvvvnrssnsnens h, S 136
REPRATC . o ot moims 147

- AuEINgninens
QAIANNTAIAM AN



10

11

12

13

14

LIST OF TABLES

Page
Insecticides from plants and tissue culture. ... ... .. . . . . 1
Steps of surface sterilization of pyrethrum tissues......... 34
Tissue preparation prior t3 g31lus establishment . . . . 34
Interaction of 2,4-__; %h # 4 30 on pyrethrum callus
initiation, . . .. - ‘ 5 divte, 8
Intara§t1nn Of e84 |hf f ol oy rethrum cell
culture . . . . . 38
Interaction o g s & £ ¢ Fac Mt hrum cell
culture . . ' Rl U 38
Apparent scores ¥ i 11 ’ au:15ﬁ1g<uf tissues
after 7 days 1"9“. R W\ treatments. ... . ... L1
Influence of growt, _;-'.,: =D \8BA) on initiation

and extablishment of T

Influence ofyga --.- nt of

Teaf—darfvawgf

Influence of Liljht ariu commmeemeeon thillstablishment
of leaf-derived &gdlus of pyretigpum.

erfact ﬂ wwm@wmmm

initiatf ...........

LA RIRINEIAY

astab1ishment of pyrethrum cell suspension culture.. .. .

Influence of growth regulators (IAA + BA) on growth and
establishment of pyrethrum cell suspension culture
Influence of light and dark on the esatblishment of
pyrethrum suspension cells that had been maintained

under different conditions. . ..

# = s o8 @ @

«atlﬁs of pyrethrum. . ... ..

------------

|||||||||

. 57

63

. .66

- .66

.73

74

SEE S



Table

15

16

17

18

19

Xiv
LIST OF TABLES (cont.)
Page
Influence of temperature on the establishment of
pyrethrum suspension cells that had been maintained
under different conditions RO

Apparent scores of ; ted by selection

treatment . .. ... o Tl .

Apparent SCOre by selection

methods . . . . - .. 83
Retention tir II in®

relation to cbb o 920
Apparance scor’, ' ylstearate

in relation to f P B\ e TR O
HPLC analysis o ot | lsuspanainn

cells in relation to e ; PRI SRS R

Yo A )
.l: E

LB iF

AULINENINEINg
RN TUINIINYIND




10

"

12

XV
LIST OF FIGURES
Page

Active ingredients of pyrethrum. .. ... .... ... ¢ v cus ... 10
Basic structure of pyrethrins, insecticidal esters.... .. .... 1
Synthesis of chrysanthemumdirpagboxylic acid. . ... . ... ...... 13
Synthesis of chrysantt PR
Synthesis of chry
chrysanthemummor e RS |
Synthesis of p, o 5 .18
Degree signifi . 39
Signifies inter s .43
The process for Jfe 8 5 f fahlxﬂlg| extract....... ..46
Effect of growth Bt :f L ;3 at various
levels on callus 1, ffﬂ;aﬁ «ﬁ{ A ich had been
cultured on MS hﬂ"]_}jﬁ;' = 000 lux of N
fluorescent ™y ' g A a7 period
and mnfntafr;;au perat oo 58

Effect of grnuﬂr reguiave S ainc BA}‘;  various

Tevels on callusfimitiation fromgpetiole which had been

caruroflolbiled 8 Vg TS ATE

fluurascunt 11lumination ebout an 8-haur dark perigdr
ammnwwmmma
Ef ct of growth regulator (BA) at various levels
recombined with 2,4-D (1.0 mg/1) on callus initiation
of leaf blade which had been cultured on MS basal
medium under 2,000 Tux of fluorescent 1llumination
about an 8-hour dark period and maintained at

temperature range of 25¢2°C. .. . . .. .. ... . ... ... .. . 80



Figure

13

14

15

16

17

xvi

LIST OF FIGURES (cont.)
Page
Effect of 2,4-D and BA (1.0:3.0 mg/1) on callus
initiation of various organ sources which had been

cultured on MS basal medium under 2,000 lux of

fluorescent 11luminat ~hour dark period

;ﬂ !2512%......,,.,. .. 82

mtngth (left)

and maintained at
Effect of medi
and full strengr’ g W -lation of
leaf (A) and pej --“~1h1turad on
MS basal medium gficf £ S S scent

11lumination .i J miintninad

at tamﬁeratur ................ 64
LUl ) &\
Effect of 1ight #&n. };‘;w* gn RIS inftiation
from leaf (A) and "pe curtured on MS
basal medium and masres ure range of
T, - —————- -~ S
+ = <3 65

Effect of tam:ir: o7 from Inaf

W dF

which had been apiturad on MS hasaT medium under

o 694N NN

dark pef@flod and -uinta1nad at tamparuturu range nf

ﬂ*ﬁﬂ’ﬁﬁﬂ“ﬁmﬂm’mﬂ’mﬂw .
pwth and developmental stages of leaf-derived callus

which had been cultured on MS basal medium containing

2,4-D (1.0 mg/1) and BA (3.0 mg/1) under under

2,000 Tux of fluorescent 1l1lumination about an 8-hour

dark period and maintained at temperature range of

L R R R e e R el et 3



*vii

LIST OF FIGURES (cont.)
Figure Page
18 Growth pattern of leaf-derived callus cultured on MS
basal medium containing 2,4-D (1.0 mg/1) and BA

(3.0 mg/1) under 2,000 lux of fluorescent illumination

gintained at

,. ‘,--_!a-': (0.25:3.9 mgf'[]-

about an 8-hour dar
temperature range
19 Growth pattern ©
and IAA:BA-groa® a7/ ) L NS uhich had been
culture in 14, v \ B, 000 Tux of
fluorescent 17 Wndark period
and maintained ¥ & 3‘r; ‘ ‘3. \ z;s:z“c. ; e s SRR

20  Growth patted ff Facizoy LW uied on Ms

basal medium ¢ ) and BA

J -"rl_'-f"- . y
(3.0 mgfIJ under 2,0 __;225&; Frescent 11lumination
about an 8=hou SN . ad.at

tarnparatur : 19

21 Growth and q“;:1u- - 1] pﬁ':thrun

suspension cu13u 82

v BRI ANERTHHIRS:

scﬂutim world standard ‘sa1ution and crude Sh'lra 2 i1
FRTRANTEM ﬂ%ﬁ')%&l&ﬁ d
&ndition (solvent system benzene in petroleum ether
Gl e E S, R e TR g
23 Appearance of TLC chromatography of PBK standard
solution world standard solution and crude Shirayuki I
callus extract which was developed within these conditions

(solvent system petroleum ether (30-60°C)-ehylacetate. . . . . 86



Figure

24

25

26

27

28

29

LIST OF FIGURES (cont.)

Appearance of TLC chromatography of PBK standard
solution world standard solution and crude Shirayuki I

callus extract which was daveloped within these conditions

(solvent system n—h

Appearance of TL& Astandarﬂ

solution world Siemms

callus extrac} 7, :uf “ "W hese conditions
(solvent systs W and 48:40:12 °
n-hexane-n-her,
An isothermal r, H“E, flow rate
of carrier gas Er

The GC separation pyrethrins

components; aquippad ni1zation detector
s

and 2,000 qi 2™ column

packed wit v;, b wiHP)

GC standard -}51brat ng coreTe o word s -Q‘ard
pyrethril extrillly. . - : . . QFicni in b e s

o R NI WD F e

cu1turagwnn MS basal con#hining 2,458 (1.0 mg/1) qpd
'o] WA 2 EM U VR TR E

umination about an 8-hour dark period and maintained
at temperature range of 25+2°C in relation of age

of culture .

= kB F m om

xviii

Page

. 87

.. 88

.93

... 94

95

96



LIST OF FIGURES (cont.)
Figure | Page
30 HPi;c chromatograms of A, World standard pyrethrins
extract, B and C represent pyrethrins extracts of

suspension cells which had been cultured in MS

IAA and BA (1.0: . e m mrme W e s s U

31 Growth and pyre’’ o “lon to the

(2.0:3.0 mg/m 3 et e o e
32 Ratio of pyret' g L N L_; AN N Srom natural

dry flower, = xR L 101
33 Ratio of pyret rom three

types of culture - n leaf blade. .. _-. .. 101
34 Stability af p . ,ar

leaf-der{vi%j s o T 10

I
i F

AU INENTNEINS
AN IUAMINYAE

¥



KK

ABBREVATION

AcOH = acetic acid

BA = Benzyladenine

p-BAP =  p-benzylaminopurine

ca.

cm

2,4-D Wletic acid
EtOAc
EtOH

et al.

Glu
GC
GI
hr
hg

HPLC v = high perfnmanca Hq “d chromatography

% ﬂumnmmznm
¢ WA THIMANg 1A

M =  molarity

MS medium = Murashige and Skoog’s medium
MeOH =  methanol

M1 = ‘microliter

mg = milligram
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min. = minute

ml = milliliter
mm = millimeter
m.p. = melting point
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