CHAPTER V

DISCUSSION
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1. Development of TLC-Densitometry for the Determination of

Plaunotol in C. sublyratus Leaves

In principle, the screening for the plants with a desired
characteristic from a plant population requires an analytical technique which

is simple and allows a large\

of samples be analyzed. In the
literatures, plaunotol comntent s Is leaves has been reported to be
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1989; Ogiso et al, 7 ‘ 7 991). This GC method is
accurate and preci of complicated sample
preparation and pari@l pudfic. " hde gxtracts before quantitation.
1§ time ﬁnsumiﬂg and unefficiency
ublyratus. To avoid these
problems we established¥a gii 3‘ 7 ! anditime-saving TLC-densitomeric
method for the quantitatiye @palyvsis | aunotol in C. sublyratus leaves.

The technique v 322 separation of plaunotol

5 \‘;
from other constiue <tracts. The resulted TLC
densitometric chrnma}pgram (Fig. 9} clearl}r showed the complete separation

of plaunomﬂ %% WEJM WWI@ of plaunotol is not

necessary wifl this techniques and, on a rglﬂar TEE plﬁp (20 x 20 cm?),
at Ee@ th'q Mﬂ% WQ %g&l r]laﬁglarge number of
sample can therefore be analyzed simultaneously. In terms of precision and
accuracy, the developed method was compared with method of GC. The
results showed that the TLC-densitometry and the GC gave very similar
value of plaunotol content in the same samples (Table 7 and Fig. 14) and
also with narrow range in their of standard deviation (SD) (Table 7). For

sensitivity, the calibration curve obtained from this method can quantitate



plaunotol even in the concentation of as low as 0.025 mg/ml and in a wide

concentration range from 0.025-0.2 mg/ml (Fig. 11).

2. Screening for High Plaunotol-Producing Plants of C. sublyratus

In the analysis for leaf plaunotol, the leaf samples were collected

from C. sublyratus plant growing Wﬂg, Prachuap Khiri Khan, Nakhon
Pathom, Bangkok and Ghache verall 68 samples were dried,
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report on the quantitative analysis of plaunotol in C. sublyratus leaves.

Previously, plaunotol has been reported to be present in leaves, stems,

branches and roots of this plant (5@ a3, 2530; wilen ummes, 2528;

daaniad yoinunsie, 2535; Jan 350508 wazame 2533).

In addition to C. sublyratus, screening for plaunotol-containing

plants in other Croton species was also carried out. Among seven species



of Croton including C. sublyratus, C. oblongifolius, C. crassifolius,
C. caudatus, C. tiglium, C. cascarilloides and Croton sp. (Char plao nam
ngoen), only C. sublyratus could be detected for plaunotol. This is similar
to previous reports which also found no plaunotol in other Croton species

(wsd Wi, 2530; Ogiso et al,, 1981; Ogiso et al., 1985).
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(on.ly min). With these process, the explants appear to be completely free
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from microbial contamination, allowing us follow the development of each

type of the explants.

In addition to the preparation of organ explants, we tried to
establish callus cultures of C. sublyratus. The callus cultures was expected

to be used for the plant regeneration in case of the unsuccessful results of



the micropropagation of the plant through the above-mentioned explants.
With this objective, we could established C. sublyratus callus cultures from
the leaf segments. The medium that induced callus formation was MS agar
medium containing 2.0 mg/l 2,4-D and 1.0 mg/l kinetin. For subculturing,
this callus culture appears to grow well on MS agar medium containing
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Charlwood and Rhodes (1990) explained that the dedifferentiation
of plant tissue in vitro to produce callus or suspension cells is usually
accompanied by a apparent loss of ability to accumulate secondary

compound. The reasons may be :



1) the lack of expression in non-specialized cells of genes that
control the essential steps in the biosynthetic pathway,

2) the diversion of substrate away from secondary product formation;

3) the non-operation of transport mechanisms by which potentially

toxic end-products may be removed from the biosynthetic site;
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4) the non-availability § age si
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5) iaesized product.
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fnrmatﬂm of phenolic compounds in the starting explants causing the

prelonged cultures with shoots become browning and finally die.

5. Regeneration of C. sublyratus Plant through Callus Cultures

We were finally successful in inducing shoot regeneration from

C. sublyratus callus cultures (Fig. 26). The callus culture was first



established from the young leaf segments on MS agar medium containing
30 g/l sucrose, 2.0 mg/l 2,4-D and 1.0 mg/l kinetin (Fig. 26A) followed by
transferring onto MS medium containing 10 g/ sucrose, 2.0 mg/l NAA,
2.0 mg/l BA and 0.2% (w/v) gellan gum for friable with green tissue
proliferation (Fig. 26B). Multiple shoots were regenerated from the green
callus on MS medium con ‘ ucrose, 1.0 mg/l BA, 0.05 mg/l

wand Fig. 27). These steps of
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Attempt was also made to replace the gellan gum with normal

'udmtinn medium contains low

agar. It was found that the shoot formation and greening of C. sublyratus
callus on agar medium was not as good as those on gellan gum medium
(Fig.28 and Table 13). It is possible that the agar used as gelling agent
contains some inhibitory substances for the shoot formation . Ichi et al.

(1986) have reported that the growth of tobacco callus, tobacco callus with
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adventitions buds and pokeweed callus and shoot formation of cabbage are
more enchanced on the gellan gum medium than the agar medium. In
addition, gellan gum has the effect on plaunotol accumulation in the callus
cultures of C. sublyratus Kurz (Morimoto and Murai, 1989; 55153 Yung,
2534).
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callus aoulcl proliferate much tissues of C. sublyratus which seem to be

better source for the shoot induction than the white callus obtained from the

leaf segments.

Although the rooting from the regenerated shoots was not observed
on the hormone-free MS medium (Fig. 30), it had been reported that rooting
is observed in this medium of Rehmannia glutinosa (Shoyama et al., 1983).
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We hope that further manipulation of hormonal factors will lead to the
better conditions for rooting. It is expected that the information will lead

. eventaully to the successful micropropagation of this plant.
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CONCLUSION

Quantitative Analysis of Plaunotol in

From this research work of "
the Leaves and Tissue ' bfyratus Kurz", the following
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5. Callus cultures of C. sublyratus can be established from the young
leaf explants on MS medium containing 30 g/l sucrose, 2.0 mg/l 2,4-D,
1.0 mg/l kinetin and 0.8% (w/v) agar and subcultured on MS agar medium
containing 1.0 mg/l 2,4-D and 1.0 mg/l BA. This callus culture does not

produce plaunotol but can be used as starting material for shoot regeneration.



6. Cell suspension culture of C. sublyratus can be established from
the callus cultures. The suspension culture is maintained on MS liquid
medium containing with 30 g/ sucrose, 0.2 mg/l NAA and 0.2 mg/l 2,4-D
on shaker at 120 r.p.m. Similarly, the cell suspension culture does not

produce plaunotol.
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NAA, 2.0 mg/l BA and’ 04%<6w/vy gum for green callus formation

and proliferation. _
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BA, 0.05 mg/l GA I and 0.2% (w. gellan gurs ’ fnr shoot formation from
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