CHAPTER III

RESULTS

Callus initiation

tissue to be culture g ry % hihe tissues and destroy
them. Secondly, the 4= schanges the enveronment
by removing nutrients g L\ releasing metabolic by-
ariation of between 3.3
to 100% contamination, °

percentage from the dif are

=< and 0 to 100% survival

&are observed.
i I AJ

Tm r : il i e —— — - Tm fi rst grnup t‘n

| V

|'d
comprises of trea —=+d A16 which was 100%

: I.

contamination and survival tissues was obsefved. The second group

comprises of ﬁ i A20 which had no
contaminaton mm w:ﬂcjm}m had some dead
tissue ﬂ maining 7
traatma'ﬁinﬁﬁmmmﬁ? wﬂq’l ﬂrdad in 2
treatments(number AS and A10), and less than 25% contamination and more

than 60% survival was recored in five treatments, A7 and A8, A12, A13
and A17.

It is also evident from the previous mention that there was

an overall of 100% survival due to treatments number A9 and AiD
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Table 7 Apparent scores of sterilized pyrethrum leaf

tissues &
treatmay

=

| , “4's inoculation under selection
l

Treatment No. .

“issue Survival tissue

Al
A2
A3
A4
AS
A6
A7
A8
A9
A10
Al
Al12
A13
Al4
A5
A16
A17 u.a 10,0
A18 0.0 qu 36.8

”ﬂﬂﬂ?ﬂﬂﬂ?ﬂﬂﬂﬂi

-

-

o000 O0O
. - -
Cooooo0oao

==

82.2

100.0

100.0
0.0
76.6
96.7
90.0
73.5
0.0
83.3
63.3
46.6
56.6

A1l tiusuna were placedfon full s&mength MS #@drized medium

 ARIAIMIALUR Y IR BN AR

m@intained at a temperature range uf 26 + 2 °c



56

(group 3) which had ranked first in this study, followed by A8, A13 and

A14 which had a survival percentage over 90.

2. tabli

2.1 Medium formulatio :

_ / ystems were used for callus
initiation and multipg :-1-----.;? [ L Jpe—— ' of the leaf and petiocle
explants were observet -_ N TocuTaton and the callus
initiation noted from 4% &, AT giown in  Figures 9 and 10.
Successful initiatiui SRR | =~ e callus on different
‘ only achieved in few
and BA combination. The

Mand 11.

response results were defined

for each charactgmy. i ."gffot d gss than 1.0 GI units,

)
the range of 0.2 y:, W} signifies intensity
of callusing units? nd caj oo SnLage rpactwlaly. The second
group, about 1.96 afige2.61 GI unitgs 1.98 and 2.30 callus intensity

scoring un1:ﬂ uﬂ%m&l nﬁlwrﬂ:}n §ordud. The third

group, wide variutmn of GI wege ahsarvad traatmunt r B13 to B
+ QWA TNV INDARE e
and ahn t 2.0 average callus intensity scoring. The forth group
obtained over 3.43 to 7.63 GI units, 68 to 91X callusing and
approximately 3.0 scoring units. These of suitable treatments (group 4)
were retested and the reconfirmed results were 1llustrated in Figure 12.
The illustrations of treatment with MS basal medium containing 2,4-D and

BA (1.0 : 3.0 mg/ml) provided the highest callusing percentage (91%),



Table 8 Influence of grow
and establish

(2,4-D + BA) on initiation
d callus of pyrethrum
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tial wat Final wet bk
Treatment 2,4-D:BA aight waight GI
No. (g) (a9)

B1 0.0:0. 0167 0.0158 0.00
B2 0.0:1. o 070153 0.0152 0.00
B3 0.0:2, W 0182 0.0150 0.00
B4 0.0:3. W 130 0.0180 0.00
B5 0.5:0. .0250 0.0098 0.00
B6 0.5:1.0 0300 0.0420 0.38
B7 0.5:2.0 0380 0.0570 0.50
B8 0.5:3.0 .0280 0.0380 0.38
B9 1.0:0.0 .0280 0.0380 0.38
B 10 1.0:1.0 .0210 0.0930 3.43
B 11 1.0:2.0 .0187 0.1330 8.11
B 12 1.0:3.0 .0178 0.1520 7.63
B 13 1.5:0.0 .0360 0.1240 2.44
B 14 1.5: 100 g f2y0 0.0128 3.34
B 15 1.5: 8- o 0.1000 4.00
B16  1.5:344 1o 0.0870 2.78
B 17 2.0:0.0 = - 250 0.0800° 2,20
B 18 2.0:1.0 1230 0.0900 2.91%
8 19 2.0:2.0 p a 0.0270 0.0800 1.98
B 20 2.0:3.0 ¢ 4.0 2.40 0.0230 0.0830 2.81

A1l explantg®

containing vdrglods ‘ ol © 0 ators undnr 2,000
lux of fluor®scent 11luminntf Hith an a hour dlrk and

T'?ﬁﬁﬁiﬁiﬁﬁﬂmm LR

Mo r ponse tissue (sti11 remain green colour)
E Growth‘index = F=1 L

rized medium




Figure 10 Effect grnuth reguigpor (2,4-D and BA) at various levels

ﬂ ¥t W&l%@ﬂ&lﬂﬂ@ soen cultured on Hs

usal medium unger 2,000 of fluoreggent 11lumination

R R r—

range of 25 + 2 9
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Figure 11  Effect off growth regulapgr (2,4-D and BA) at various levels

A ANENG WM Ted s ot

MS basal medium ugter 2,000 Jux of fluoreggent 1illumination

q RAAINTUNRIIN IR wwrsr

range of 25 + 2 %
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and yield of the desired friable callus.

Maximum callusing and proliferation were found in the
range of 3 to 4 weeks after inoculation with that said medium. The
specified treatment, B 12 yeilded the maximum GI on fresh weight basis

during the 8th weeks (6.2). These

(7.63) in 6 weeks of which deqgl
callus cultures were s“'?:'..l # times, affording the friable
callus within the same - ®one point, the comparative
study of callus inites so proved that callusing
percentage were ras and petiole while the

stem pieces obtai

Ralius was investigated on

full and haif streft g g AN The different growtn

\1 \

14 indicate that half strength

rate and yield of p1 ecorded and summarized

results were shown 1in '
MS medium comprises admil i Eiad is lezs than half of  ano-
ther (20.38:38.7 ;f —r——— 7 ,';d

2.2 1rnnmanta1 factors

ﬂummlmw mm'
LA RN

Method section. The growth rate represented in term of GI, scoring of
callusing of both groups had been recorded by harvesting 10 flasks each
for 8 weeks starting with day 0. The results obtaining from data in
Table 10 and Figures 15 revealed that GI of the culture as referred

to Solid Dark grown culture was meagre (3.74) and hence the sign
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Table 9 - Influence of salt concentration on establishment
of leaf-derived callus of Pyrethrum

a) Half strength

Score *
No. of signifies 1Initial wet Final wet GI
Repli- size of

weight weight

cation callus (g)

1 2.0 0.0%10 3.79
2 3.0 0.1340 5.38
| '0.0780 2.90
4 ., 1380 5.57
5 1320 7.25
6 v 1130 5.85
7 el 790 3.10
a « 1370 2.13
9 180 4.13
10 ) 2.50
X 4,24
sSD 1.68
CcV (%) 38.75
b) Full stren
Waidod :
No. ?f sfgnif‘an —== : ; ina} wet GI
Repli- 81ze of =57 weight
cation call 'fgﬁ‘nf.f‘ (o
- 4
2 7 o 6.33
3 - Je=d j BD° 5.58
4 fp.o : oii720 8.05
5 ='3.0 0.0210 o170 4.567
-] 0 0.0 0.16890 7.45
T . : 5.05
P UBINLYENenEs
s | . . or 0 JiBoo 6.83
10 “ 3.0 0.0210 0.1270 5.05

AL R AR LR,

A1l explants were placed on half and ‘full strength MS
agarized medium containing 2,4-D (1.0 mg/1), BA (3.0 mg/1)
under 2,000 lux of fluorescent illumination with an 8-hours
dark pgrind and maintained at a temperature range of
25 + 2 *C

% Growth index = F -

—ema

I
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(A)

(B)

Figure 14 Effect of mpedium concemyration, half strength (left) and

ﬂutﬂ Qh‘w ﬂqmﬁwﬂ'mﬁm of leaf (A) and

patmla (B) which#had been cidtured on MS @fsal medium under

A RANTVIER A VR VB EL s-vour cor

period and maintained at temperature range of 25 + 2 9.
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(A)

(B)

ARANIUUNINGNAY

Figure 15 Effect of Light and dark period on callus initiation from
leaf (A) and petiole (B) which had been cultured on MS basal
medium and maintained at temperature range of 25 + 2 °c,

L Light grown culture
D Dark grown culture
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L ]
Table 10 Influence of 1ight and dark period on the establishment of leaf-
derived cnl1u. of Pyrathrum
: x X% %
Experimental Score signifies Initial wet Final wet kX Relative
conditions slze of callus weight waight GI percentage
i (g) of GI
2,000 Tux. 3.85 7T.75 100
8 hr. dark
period
Continuous 2.0 3.74 48.22
dark
A1l explants were pla¥Cu /1 sized medium suplemented with
& 2,4-D (1.0 mg/1), BA [, - : M anination and maintained
at a temperature rang
‘ * 10 replecations /
i % average callus weig,
*** Growth index =
i .
Table 11 Effect of hampurut _— m leaf-derived callus initiation
ffﬁﬂw ,
-
Experimental Score s 5f Ll Relative
conditions size of GI percentage
3 { C) of GI
' 25 100
30 40.287

A1l explants Hnrf placed on full s onnth MS a nrizud madiu plumﬁntnd with

R T

® 10 re lucuhionn

** average callus weights of 10 replicates
*%*x Growth index = F - 1
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signified intensity of callusing (2.01) was also found to be lower than

the tissues grown in light, Solid Light grown culture.

Therefore, GI of these said cultures were re-evaluated

for comparative study on the relative percentage corresponding to each

R0 4r)y two-fold increasing of growth

rate when the culture wer=is oy ﬂrfuﬂic condition,
- — A g

other. Thus was found to compiy

-btained from Table 11
which was evaluatec™® b .j “Wwa , eplicate analyses. It
was evident that p ; ipams. AT\ Y ably grew at 25 + 2
' i 35 as 6.83 while those at
30°C were less than h B <Ay en W relative percentage of
both treatments used f|, =3 M ciency of treatment was

calculated as 100 and 4% and 30%¢ grown culture,

respectively. F g 4 #jired callus grown at

\7 Y |
25+2°C (Table 11}. -

iy AW

ﬂﬂuﬂt&ﬂﬁlﬂ ‘a 4 | -
JINYNINBING

In an ﬂrhsr study it yas damnnstratad that lnn rived callus
@Wﬂmﬂﬁmﬂ%fﬁ%ﬁﬂrﬂﬂﬁ“ s
(1.0 & 3% mg/1) under 2,000 lux of fluorescent 11lumination about an 8-
hr dark period and miﬂtainad at the temperature ranga of 25+29C was the

most appropiate conditions for pyrethrum culture.

Therefore an examination on the growth and developmental stage

in the growth pattern and morphological change of established callus
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SUMENTAE! T e} 01

maintained at temperature range of 25 + 2 °C (A) and 30 °c
(B).
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culture were carried out. The growth and developmental stage of callus
could be designated as stage 1, 2 and 3 which respectively corresponded
to yellowish green, yellow-brown and brown callus in colour, friable,

semi-compact and compact-callus in friability (Figure 17).

Jo,to the visual observation, color
and friability, had als: \ /)ure 8. To determine the
1 =-—-==~ y to obtain the GI value

Recording of time corctags

(fresh weight basis)™#Ru _#in |0 "'""== ies which was obviously

The data ob'gfird £ e= | iod of 8 weeks were

classified as follows:

First stage callus with friability,
' %is 4 to 4 and half weeks

2 ‘FI'EII'I 'ﬂ-

second sti{% AE Jiith less friability,

= wWas "ing 5 to 6 weeks.

Thi rﬂtﬂﬂ ’J Vl E’m P lppmx:Iﬂ?ilh‘l'th, culture

ely over 6 weeks.

1A% B HHAR RUIR o

within 4 weeks after inoculation onto the fresh medium.

Suspension cultures were normally initiated by transferring

pieces of active growing callus to a 1iquid medium which was agitated
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Figure 17

)

Growth Index (GI-F=

Growth an#rrn; o anti] o -~H. eaf-derived cal1us which
had been™So’ ; 1 edium containing 2,4-D
(1.0 ma/: 2,000 lux of fTuorascant
11Tumina e \ period and maintained at
temparat g : D NN
1 st i I owish greun}
2
3

B

6

4

awﬁ aﬂnmmwmaa

Figure 18

Time of cultivation (weeks)

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 11lumination about an E-hour dark
perfud and maintained at temparature range of 25 + 2 °c.

(A) First 4 weeks First developmental stage

(B) 4 - B weeks Second developmental stage

(c) 6 — 8 weeks Third developmental stage
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during incubation.

As previously mention, the case of establishment of suspension
cultures from callus tissue was influenced by the friability of the

c;!Hua tissue. Those following factors were examined for their effects

on cell suspension establiskgs

1.
\h'\
nuspension culture was
usually based uporgfrd £ fn = ce \ Wodlsrowth of callus, hence MS
basal medium supplergfit# £.4 ro ‘L re chosen for establishing

W2 necessary to modify this
medium (particularly 1, ontent good cell separation

in liquid medium).

ment of culture grown

=3
-

V. ;
in MS medium supp _‘,E i =~ signified intensity of

Toorded the highest value

o R
AN ATRIHIR VAN B e

gruups. First, C1 to C4 which were treatments grown 1in MS medium

cell formation; tI" nt.mnt number ca scored

without 2,4-D supplement. This group it appeared to be no response of
cell formation. Second, it seemed to be a 1ittle higher responsed than
the first. Wide variation of GI value could also be observed from Cé
and C7, C15 to C25 which comprised 0.21 - 0.95 GI unit and the scoring

of cell formation value was in the range of 0.3 to 1.3. The third, the
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highest value of GI units (2.25, 2.87) and 3.6, 4.0 units estimately
calculated from score signifies intensity of cells formation were
observed from 2 remaining treatments (C8 and C9). The last group gave
less value of GI and cell formation score unit than the previous one,

which were 1.29 to 1.79 and 1 2%

.3 respectively (Table 12).

/ﬁm supplemented with IAA and

BA (Table 13) compris®™ : e . OF GI and score singifies
. ultures grown in medium
supplemented with 2 / AT S number D13, D14 and D19
: W units after 10 weeks of

growth.

s 13, the cultures grown in

the medium without IAA® u*’ﬂf °4) were found not to respond

and the GI of ramain\--’“ﬁkhfﬂni’ are also not changed by the

iation 1in conipe
var {7
1ittle higher uhan‘;nm-. v “Uﬂ:* grown in 2,4-D and BA

,F, reatment and comprised

supplemented medium Qf;ayre 19 ).

aummmwm
Qﬁﬂﬁﬁﬂﬁawuﬁ'l?ﬂﬁl'lﬁﬂ

In general, cell cultures require only low
levels of 1ight to regulate their morphogenic process. This study
employed fluorescent illumination as the source of 1ight to determine an

effect of light on growth and the development of cell cultures.

Visual observation showed that extensive growth

had occurred after culture pertod of 2 to 6 weeks and the culture
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Table 12 Influence of growth regulators (2,4-D + BA) on growth and
-establishment of pyrethrum cell suspension culture

* Score
Treatment 2,4-D:BA ai
Ho. .

ial cell Final cell L
count GI

o 6
/u: (10 cells)

c1 0.00:0 3.7 0,00
c2 0.00:1 3.8 0.00
c3 0.00:2.° 5:7 0.00
c4 0.00:3 4.4 0.10
c5 0.00:4. 4,3 0.02
cé 0.25: " 6.0 0.43
c7 0.25:1.° 7.5 0.83
ce 0.25:7 13.0 - 2.25
co 0.25:3 15.5 2.87
cio 0.25:4 12.0 1.79
cii 0.50:0 10.2 1.26
c12 0.50:1 1.2 1.48
c13 0.50:2 10.2 1.32
ci4 0,50:3 10.1 1.29
ci15 0.50:4 8.0 0.95
C16 0.75:0 8.4 0.95
ci7 0.75:1 7.0 0.75
cis 0.75( ™ 6.9 0.73
c19 0.75% = 7.2 0.80
c20 0.758% 4 7.5 0.83
c21 1.00:0 = 6.8 0.82
c22 1.00:1 8 8.6 0.53
c23 1.00:270 0.8 4.20 6.0 0.43
c24 1.00:3.0¢ &, 0.3 Q/ 4.20 5.1 0.21

0 : ; 5.0 0.25

E M1 M8 1iquid medivm

containing V: th regulator as previously
illugtr ndgr 2,000 Jlu> dokeSCs ipation and
nni-ﬁiwq ﬁ ‘ ; aker (100
rpm) \ ; | O ‘

q

* 3 replications
** Growth index = F - I



Tabla 13 Influence of growth regulators (IAA + BA) on growth and
agtnh]inhmnnt of pyrethrum cell suspension culture

Score ¢ Initial cell Final cell %
Treatment IAA:BA ° sizabh %8 count count GI
No. N : 8
- ‘ =118) (10 cells)

D1 0.0:0.0 4.70 0.00
D2 0.0:1: 4.20 0.01
D3 0.0:2,0 4.70 0.03
D4 0.0:5 4,38 0.00
D5 0.0:4._7 16,90 2.48
D6 1.0:8 23.90 4,00
D7 1.0:1.0 10.00 1.18
(1]:] 1.0:2 7.18 0.65
1] 1.0:8% 10.80 1.18
D10 1.0:4.° 10.60 1.44
DI 2.0:0 31.58 5.58
D12 2.0:1 15,80 3.33
D13 2.0:2 27.50 _ 5.82
D14 2.0:3 31.10 6.32
D15 2.0:4 13.40 1.95
D18 3.0:0 3.87 0.00
D17 3.0:1 16.43 2.64
D18 3.04 17.34 2,72
D19 P W E— ; 27.75 5.70
D20 3.0 16.58 3,22
D21 4.0 ; 3,48 0.00
D22 4.0:1 <48 i 3.89 0.00
D23 4,.0:% 4.0 4,35 % 13.70 2.18
D24 4.0:3.0 0.0 4.00 a.z27 0.00

e o B 3g o/ 12.30 1.99

: - 2 # M8 Yiquid medium
¢unta1ning anrinuu connnntratinn of grnwth rnqu1atura as previously

i1lustrated under 2,000 lux of continuougsfluorescent i@Jumination and

= RTANTURRVINY TR

* 3 replications
% Qrowth index = F - I

74



Dry weight (x 0.1 grams)

Figure 19  Gro pat.t.arn of 2,4-D:BA-gridn culture (0.25:3.0 mg/1)

mﬁmﬁm A o
qmﬁﬁ”ﬂﬁﬁﬂﬂ%ﬁhaﬁ“
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density determined by a measurement of settled tissue fresh weight of
Dark Grown culture comprised less than half of the another ( 1.38 and
2.83 ). Consequently, the relative percentage to GI was also comprised
the same (48.57 and 100).

due to treatment were also

significant for the coeisss 7, mean and standard

15 exhibited that 25°C

grown cultures gave ¥ A . “desh weight basis) when

N,
,

M tandard deviation of 3

\

replicate analyses of gt ¥y s W8 re-evalutated and the
percentage of 25°C grown

culture was 100-fold of f_:;:;:._ A 2 which had neglibly response.

For the visual A«ANERERTE RS SRRINIEINNE,, £ |own-semicompact cell
aggregates at t ,:‘!{.-H_ "‘- change of culture

|

medium to brown wers

recorded in cultures maint&Med at 309.

i

U et _
WA A
' \ i
by :Hrﬂt 11 ntMing ' ofl lgr val al stage of
the established cells.

As 1s evident from Figure 20 that the adaptation of cells in
the new medium was slow at the first and lag phasea and after 4 weeks.
From this 1llustration, it was noticed that lag and early log phase

which was designed to ist stage of cell development was very long (2 to



Table 14

a) Light Grown Culture .l

Influence of 1ight and dark on the establishment

17

of

pyrathrum suspansion cella that had been maintained under

under different conditions=

Tima,

u.ur. ' =.349 0.031

No. of Relative
.replicate % to GI
0 GI
1 4,00 "I M - 2.87
2 4.18 o) i : 2.80
3 4.30 _ & TU. 2.83
X 4.1 3 : : - 2.83 100
sD 0.123 £ ' : a0 . 0.029
b) Dark Grown Cu’
No. of Relative
replicate Ll to GI
(] GI
1 4, i : 9.70 9.44 1.38
2 4, B SN .10 10.18 1,42
3 4.5-; Ao 1.35
X 4.8 A i: 1.38 48.57
sD

- Siﬁzthmﬁg'ﬁ‘ﬁ‘ﬁqﬁ sqwtﬁ:iﬁ%mhga:
QW’] AINIAUNAINYIAE



Table 15 Influence of temperature on the establishment of
pyrethrum su: ion cells that had been maintained

a) 25 "c Grown

No. of bl Relative
replicate to GI
6.486 104
5.03 ar
.09 a8
.19 100
0.24
ARelative
to GI
a6
a5
109
23.78
s and methods.

**  Gr®wth indix tubta1ird From fr-n weight basig), = F F-1

qma\‘mmumfmmaa
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Figure 20 Growth{jjatte WeW celfl} cultured on MS basal
med1um ceniy ining 2,4-D 49-25 naﬂ} and BA (3.0 mg/1) under
ﬂaummm TEYETE ———

1nd and maintaiped at taup rature rnn F25 -2 %.
ﬂ WA TFEH S W’/Iﬂf}ﬂtﬁl stage
9 (B) 2 - & weeks Second developmental stage
(C) 6 - 8 weeks Third developmental stage

(D) ~ over 8 weeks Fourth developmental stage
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4 weeks). The maximum of cell density ontained through a directly
count, reached a final cell density of ca. 156 x 10% cell/ml 4 weeks
onward, Logarithmic stage of cells had been noticed as the stage of the
most active culture cell and their accerelation revealed rather low,
that is, it had to take weeks to reach a num,ber of for raising up 2.5

to 16 x m*’-‘ calls. No F, _u'r successive doubling to the
initial population had : ‘ /éordnd at the final results.

Suspension maintena g

According ™ /2 e s™es of cell development
was defined, base

First develop Ff - v Y 0\ as first 2 weeks, visual
stage U \
' was unclear-yellow call

©ion culture and abundant cells

-

-
L}

)

Second y . ' —4s during 2 to 4 weeks

stiije

i ﬁ!wﬂﬂgj m]ﬂwimnj ;: : :: :u a: :: |
QRIAIN T TR =

Fourth developmental : Growth rate was declined when starting
e over 8 weeks of cultivation time, color

is absolutely changed to brown and

large cel'l‘s aggregates appeared at the

bottom of the culture flasks.
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For suspension maintenance, the culture subculturing levels had
bean studied and is event that 4 to 6 week subculturing time was
noteworthy because during the declining stage occuring of the cytoplasm

leakage appeared abundantly (Figure 21).

Extraction of pyrethrins

1. Selection of ¢

Convent i o iy %:.4, wrathrins employed the
extracting with thro®= v & & rik afice ( petroleum ether,
chloroform, and acete#® { e Weirs in the Erlenmeyer
) er extract yielded a
transparent and solver gff J& ¥ 7 "-j EH \Wbe concentrated in one
step. Further, each fry 7 ely in a vacuum oven at
60°C and the oleoresin we i r'fi ..u: 1,900 ul with acetone before
subjected to GC column. 7 experiment were demonstrated
in table 16. The (i NEEENER £ipleun ether extract
Y )

gave the first ra ity, followed by

ama1n1ng acetone’'s was fosdd to yield a product

ﬂﬁﬂqwﬂwﬁwswns

2. SB'l tion of extractin rocedu

AR LIEU. BAINARY s et

the highest pyrethrin quantity had been considered by many researchers

M
chloroform’s and the<s

containing the

since 1930. This study designed four conventional procedures as given in

Materials and methods for extracting pyrethrum flowers.
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Figure 21 pyrethrum suspension

A EL e- ﬁsﬂd‘ﬂﬂﬁiﬁgﬁd been cultured on
i:laﬁ E 1ux@of fluorescent
illumination #bout an 8-M@ur dark peri@¥ and maintained

q WW NN FRd B TSV 18

~ First and second stage cells
C 8 weeks-old suspension cell.
D Third stage of suspension cell occuring of some

cytoplasm leakgage.
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Table 16 Apparent scores of pyrethrin I extracted by selection
treatment :
Pyrethrin I/Methylstearate
Extracting solvent ({peak area)**
Categories Group Poi ' 4 thmetic sD Coefficient
/a‘lua of variation
1. Petroleum ether é 0.0036 0.57
2. Chloroform i 0.0338 5.13 «

3. Acetone 0.0010 0.19

* Extracting method 3 - i methods
*% Mean and standars y 4

Table 17 Apparent
methods

racted by selection

Mathylstearate
% I }ﬁt

Extracting "
yl L " coefficient
|| T of variation

o 4F

g Ineiinggns i
. WRARIRIRANAINLIAY




B84

The conclusive results in Table 17 revealed that pyrethrum

flower extracted with petroleum ether in Soxhlet apparatus yielded the
product containing the highest quantity, followed by immersing in a
Erlenmeyer flask at the temperature of 4°c. Mean and standard deviation

of 3 replicates analyses of the remaining two, exhibited that extracting

i by taking about 5.0
g. dry wt of super-f* Fof : SETA 1 TS MNus powder as indicated
in Figure 9 and the rgful ™ w v u \ﬂ radissu1vad in acetone

before subjected onto ° b ‘7,f % Weveloped by 8 developing

%
= ,a*J-
gained the best rago 2 te spray reagent, p-

solvent systems. The co/ lustrated in Figures 22

to 25, developing solvent s ane-n-heptane-EtoAc (48:40:12)

anisaldehyde sulfi§{78 iy")'stem 10 % EtOAc 1in
petroleum ether. Fill} the rorems SRS compflinds appeared similarly
to the references, pyrgtharin I and II ggve dark gray and dark gray-brown

with Rf \ra'luﬂluﬂnq m&ﬂmwg’%ﬂ ‘ﬁta was developed

under the preJWuus1y mant1anaqrdave1opin solvent sy em. Whereas,
5} RARIA TR TN ﬁd&l
system % benzene in petroleum ether corresponding to respective
standard compound. The 1imit of detection of this technique was 50 ng

of each.
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Figure 22 Appearance of TLC Chromatography of PBK Standard Solution,

a)

b)

(A)
(B)
(c)

World Standard Solution and Crude Shirayuki I Callus
Extract which was developed within these conditions.
Absorbant : Si1lica HF 2544336 Art 7739

Solvent system 70% benzene in patrulaum ather (60-80°C)
Spray Reagunt p-anisaldehyde-sulfuric acid

Absurbant : Silica HF 254+
Solvent systeg
Spray Reagent : p-anisa

é‘ﬂ

g2
=R
—
D .
Zo
i i
nJF
g
=t
-—E
Db
pon G0
E

P = Purple
DG = Dark grey

PBK (Standard)
Word pyrethrum extract (Standard)

Shirayuki I (Callus)
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Figure 23 Appearance of TLC Chromatography of PBK Standard Solution,

a)

b)

(A)
(B)
(c)

World Stnndard Solution and Crude Shirayuki I Ccallus

Extract which was developed within these conditions.

Absorbant : Silica HF 2544336 Art 7739

Solvent system 4:1 petroleum ether (30-60°C)-ethylacetate
Spray Reagent : p-anisaldehyde-sulfuric acid

Absorbant : Silica HF 2544;
her (30-60°C)-ethylacetate

Solvent syst i 7 oot
Spray Reagent : p-anisig / d :

00 OC‘
069
0
:, !%?qgw!ﬂ,"ﬁ?[‘ﬂqqsuuiz
MIRNTUYF 1IN

P = Purple
. DG = Dark grey
DE = Dark grey brown

PBK (Standard)
Word pyrethrum extract (Standard)
Shirayuki I (Callus)
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Figure 24  Appearance of TLC Chromatography of PBK Standard Séiutinn,
World Standard Solution and Crude Shirayuki I callus
Extract which was developed within these conditions. |

a) Absorbant : Silica HF 2544336 Art 7739
Solvent system 75/25 n-hexane-ethylacetate
Spray Reagent : p-anisaldehyde-sulfuric acid

b) Absorbant : Si1l1ica HF 25

Solvent sy S -cthylacetate
Spray Reagent : p-ani- uits

c) Absorbant : Silica B

Solver W ol ol S 1acetate
Spray Reagent : p-o . - i -

0 QQ
000D
000D
0 00O
-ug'-:r

o Uy oo o

1.4 5.008%
" JWIAINIRNATINEINY -

P = Purple
DG = Dark grey
@ = Grey brown

{(A) PBK (Standard)
(B) Word pyrethrum extract (Standard)
(C) Shirayuki I (Callus)



88

Figure 25 Appearance of TLC Chromatography of PBK Standard Solution,

a)

b)

World Standard Solution and Crude Shirayuki I Callus
Extract which was developad within these cunditfons.

Absorbant : 51I1cu HF 2544336 Art 7730

. Solvent system 85/16 n-haxane-ethylacetate '
Spray Reagent : p-anisaldehyda 41l furi: acid

Absorbant : Si1lica WF
Solvent

Spray Reagent : p-

D=
f
J
RE = 0,.5405
0O 0O 5 B O
O 0 © (} @ 0 O (:}

: cﬂus'mﬂ INEIAS 2.2
‘-Tﬁ’lﬁ\‘m'im 'mwwmaﬂ

P = Purple
DG = Dark grey
Ql = Crey browm

(A) PBK (Standard)

(B) Word pyrethrum extract (3tandard)
(C) Shirayuki 1 (Callus)
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The separation of the "Pyrethrins” by gas chromatography
required at least two important factors affecting the performance
efficiency; the column temperature and the carrier gas (N,) flow rate.

The results of GC determinations which were carried out with temperature

The first comn.&% adytes "_six minutes and pyrathrin
I and II appeared cw® performed at the lowest
temperature of 20 perature was raised at
intervals to 225% and jasmolin I were

disappeared from th

In case of ° Wal plot of obseved HETP in

relation to flow ra 'L -}ria'ldad a characteristic
hyperbola with a minimum ' and Figure 26). In addition,
under the experige ‘ 2 this report, the
chromatographic ; == f¥] in Figure 27 and the
pyrethrin I and : comp o ectfllide fraction was the

dF

predominant peak recqpdgd by the gas ghromatograph.

DL Tl —
o Wia&ﬂ*sﬁj SRR o

extract cuntaining pyrethrins could be verified by gas chromatography.
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»
Table 18 Retention ti f pyrethrin I and pyrethrin
emperature.
Column antion Time
Temperature g -
(°c) Pyrethrin II
S 160 -
170 -
190 -
205 T72.4
215 70.2
225 30.4
L "]

AUEINENTNENT
QRIANIUNIINGIAY
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Table 19 Apperance se n time of methylstearate

'éuperatinn.

Flowrate , # A\ M trsz”z} @ HETP=L/N
ml/min. widt i \

in relati

—

——

28 £ ' R O N2 0.8521
29 ' | . 0.8186
30 __ _, 6007 0.7690
31 = 0.9334
32 | LT 2082.6 0.9603
33 ' aal | 1.0741
34 T 1.0407
=

Note

ﬂﬂ&iﬂ%ﬁl’%‘iﬂﬂ"lfi

e HETA - (Length of %a'h.nn, cm. )J"(rﬂnntinn uU1r, sec.)

QW’]ﬁ\‘lﬂ‘ifUﬂJWl'mE']ﬁEJ
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Table 20 HPLC analysis o ; tent in suspension cells

chromatographic wesontent % relative
technique N wt.)

HPLC (C18, Merck, 100

GC ( 3% OV-17 ) 50.38

.‘-:J smatography

AuEINENINEINg
ARIANTRUAMINY 1A




28 ‘.3.0 3%" 34
rrawe 2 an GHEEY R BB IAG o

to f?nu rate of carrier ggs

Qﬁﬁﬁﬁﬂ?muﬁﬂﬂﬂﬁﬂ-ﬁﬂ '
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Py II

60 80
Figure 27 The GC, sepamsff=ieti vl 2 of_the six pyrethrins

compo ;,:
2,000 cipj: s 2ss fleel column packed with

B

3% ov-17 @E—wu mash chgmosurb W(HP) (Varan 3700, Varian

FUBINYNINYINT
ARIANINNNINGA Y

I.""“I ation detector and
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fad

-
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i L
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PEAH AREA RATIO
(Pyrethrin I / Hathglstearate}

ﬂ Uy Mnﬁmﬂ’lﬁlm |
i w'mmm SNARNYEE o

extract.
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GROWTH INDEX ( GI - F -1 )

. -zna
5
2 _lnﬂ
o é
Figure 29 Growt. and pyret S gquantity 3L leaf-derived callus
cultura on MS basal containinu 2,4-D (1.0 mg/1) and
/1 undds’ 2, nuu lux of fluorescent
ﬁ‘ hﬂ od and maintained
ru1ntinn of age

uu1tum
First t‘vﬂmtthtua (yellagdsh green)

Q W’1 a\mm&m:u Kl
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Quantitative analysis of pyrethrins by HPLC

According to the result of GC analysis described in Figure 27 is
time-consuming and could not precisely determined amount of pyrethrins
contents in culture cells if the available sample was lower than 5.0 g

by useing HPLC. The use of six

/vstam revealed that MeOH:H
éseﬂ the best separation of

dry wt.  This aspect could br

mixture of solvent svst

(]

(1:3) and the flow rat
all that insecticid

In general, , metabolites in plants is

b and time. Its main

i
a complex proces Y Ay . \

F'l:._ !V}" - i

& ‘i . - w ‘.‘\‘ 1
by tissue-and cell-€pc, LRI 7 \ ..

‘ I
jdentified as 2%metabdl1 &ru* -
;“F'::; "F. e ."'.

components are bi ch are usaully modified

Pyrethrins has been
Pyrethrum tissue. Figure 30

presented the chg suspension cells

two ’
extract which Wil e -

v:" ll' d
natural flower e i : = Tt appeared at near the

front of solvent (ﬁ}‘.

ﬂ‘LlEl’WIEWI'ﬁW 13

a a1, 111ustratad the rate of grauth and pyrethrins

“TW‘I FINIOUN ’f’;ﬂm i contatiig

A and IAA:BA at the concentrat and 2.0:3.0

(B and C). But for the

A

ma/ml respectively. The different pyrethrins contents were determined by
HPLC analysis. It was evident that suspension cell cultured in medium
containing IAA:BA (2.0:3.mgml) gave the high pyrethrins content in cells

more than another.
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Figure 30 Ec'!rnmaz:nlnrams ngjr:]df]t;mard pyrathrins
extract, B andgC represeat pyrethri extracts o

: e rsd MS mdium

LTI BRI R
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As first above mentioned, the problem of unsufficient callus

cells specimens created the unidentified pyrethrin content in cells by
GC. Thus, the correlation of GC and HPLC analytical method ware
calculated for the ease of determination (Table 20). The data obtained

the relative percentage for GC to HPLC was 50.38 : 100.

The change in ratio stituents and stability of

éinatly examined. The

that one-year culture

pyrethrins production in
results presented ing

cells has some chang whereas the naturals
still be the same. ituents were changed
but the amount of py, a calls had been the

same. Figure 34

AULINENTNEINS
AN TN INYAE
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Figure 33

Crds B .CIL-E_"II:PE Crdr B Cp JgPy Crds By Cgp JgPy

Ratio

types
C = Cinerins
P = Pyrethrins
= Jasmolins

J

of pyrethrins contents extracted from three
of culture cells dlrjvad from llpf blade.
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