CHAPTER V

DISCUSSION

In notential of Thai

&G. superba se bcine, a number of

seed samples arious parts of

Thailand. &. ild in many parts of

the country, es arby the sea such as
the eastern and Thailand. Presently,

there are only a fefis etion sites of this plant

since therese———— gg omotion and very
y: ,'t ’
little informpd: f:'uses of the plant.

ol

The seed samples cnllected fur this study were obtained
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eastern afll southern parts of Tha11and {Table 7). MHost of
thﬂwmﬁﬂmmﬁ%mﬂﬂﬂw

uber parts of the Thai cultivar whereas the plants
from Chiang Mai were cultivated from Indian &. superba
seeds. Among various sources described in Table 7, the
seeds from Amphur Khlung, Chanthaburi is the only samples

obtained from the wild-grown &. superba.
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In this study, HPLC was chosen as a technigue for

the determination of the seed colchicine because the
ethanolic extracts of G. superba seeds appear to contain
only three major components under our established HPLC

method (Figs.14 and 22). These components were proved
11

to be colchicine, ¢ and 3-demethylcolchicine

by co-chromato2 M me ® with corresponding
authentics using {iLgfﬁhf;;::C (Fig.186) and by
UV-spectrum corg 'Jf 'A“hr3fmn;nt (Fig.17). The
advantages o) ¢ A\ | its simplicity,
time-saving No need for
prepurificatinq ' ¥ A E". ' x1 1=.'sefnre HPLC analysis
and the complet g By [gor* zlﬁ*‘ree alkaloids can be

accomplished with) i@fé“; 3 .14). Furthermore, the

method 1is sen51t1ve ’7f==j =tgct colchiecine at as low

concentrate ol A ,;91tion (20 Pl} and
v Y

the standar®&&S upto 100 ngml

(Fig.18A).
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thiocolehicoside has been reported to posSsess

decontractant effect, anti-inflammatory, analgesic and
nuscle relaxant activities (Forni and Massarani, 1877 ;
Merck Index, 1989). Therefore, gquantitative analysis of

colchicoside was also carried out simultaneously with the
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analysis of colchicine. The standard curve of colchicoside
shows linearity between the concentration range of 5 and

50 ngml (Fig.18B).

Based on the HPL analysis , the seed samples

obtained from varids | #JThailand show relatively

high contents of wames ne }'ﬂ_,_mﬁ picoside, ranging from

D.83-1.46 X% ER— i —_— g=ight, respectively

(Table 8). 91 (1.48 %) and

Chanthaburi 2 ighest c¢olchicine

content. They 1l of colechicoside

with 1.18 % respectively. These

results suggest fvated (Chumphon 81)

and the wild-grow (s 12 . superba can produce

o

seeds with ity with respect to

colechicine ‘-", = ) Therefore ,
= .

cultivation o ly feasible, may

o

lead to a good

AU ININTNYINT

all seed samples examined, the colechicine
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icoside content, with the approximate ratio of 55:45.

source of colechicine ang colchicoside.

However, there is one exception for the sample from
Prachin Buri which shows lower colchicine content (1.04 %)
than colchicoside (1.27 %), with the ratio about 45:55
(Table 8 and Fig.19). This may be due to fungus infection

of the seeds after collecting and drying of the fresh
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seeds. The appearence of these Prachin Buri dried seeds

was dark and different from the seeds from other sources.

It should be noted that the Chiang Mai seeds

contain the lowest level of both colchicine (0.83 %) and

colehicoside (0.67 X | the other sources, these

G. superba planz=== in Chiang Mai using

the seeds fro t is possibly that

the G. superk inherently inferior

to the Thai is consistent with

the results : ;}1' g% Indian 6. superba

seeds cﬂntai; v““ ‘ L X dry weight of

molchicine (Sa; Alternatively , the

geographic condif T B 2148 cold and highland) of
Chiang Mai may of the low colchicine

accunulatloh

—3 &. superba plant

prefers suntva L_d‘ 1983).

iR
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spectrophotometric method 1is obvious since he crude
ethanolic extract of the seeds was clearly shown to have
only three components; colchicine and colchicoside are the
two major constituents and 3-demethylcolchicine is the

minor one (Fig.13). These three components show the same
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absorption spectra (Fig.17). However, calculation of the
total colehiecine derivative content by this
UV-spectrophotometry is based on calibration curve of
colchicine (Fig.20) whereas the summation wvalue of

colchicine and colchicoside by HPLC is obtained from
11

caleulation using tj gn curve of each compound

(Fig.18). Neve*?__ s obtained by both

methods seem tao—0g o ther although the

results obtain ic method seems to

be a little E obtained by HPLC

(Fig.21). Thiy the presence of the
small amount in the crude
extracts. Thereff % .“'J ‘E‘f‘~phntumetric me thed

may essentially PLC method for the

determination and colechicoside in

of F,Ju;:_

the seeds R4l her ;de appears to be
x

?.' of samples to be

simple, rapi

analyzed sim™ aneauslr Furthermor™ y he method 1is

consider determine
colchlclﬁ“ﬁaﬂnﬂﬂnentraﬁﬂ as m g;’ml It ecan
% on range
HMﬁmiﬂTm mp of sampﬁrdilutian

concentration prior to the analysis may not be
necessary if it gives the absorbance fallen in the wide
linear range of the calibration curve. Based on its
simple and rapid method, it may be useful for guality

evaluation of &. superba seeds or also for a screening
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program for selecting high colchicine-producing plants.

The results from the method of either HPLC or the
UV-spectrophotometry indicate that Thai &. superba seeds

generally contain high content of total colchicine and

colchicoside with a wo percent of dry weight

{Table 8). Accoz o e ' T2, this content has

been the highees T ‘"u%“ﬂﬂ“‘l G. superba plants
cultivated in ; India, Ceylon, and
Africa (Sarir al., 1975). Since
both colchici pharmaceutically
important espe gnsidered a valuable
compound (up to rram), the &. superbas
seeds seem to be Wource of colehicine.

This plant should, } ,H" promoted for cultivation.

>
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compound in this plant. In Thailand, it has 1long been
believed that colchicine is accumulated mainly in the
tuber part owing to the use of @. superba tuber in
some traditional medicine ( gususssu@fnunive, 2521

STy wadyysan, 2522 ; uiR 1enzfinn, 2523 ). This study,
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therefore , aims to establish information on the

distribution of colchiecine in various parts of &. superbs.

OQur preliminary study sugdested that the chemical

constituents in ethanolic extracts of various G. superba

parts were so comp the HPLC method described

previously could @ this quantitative
purpose. Prepux e 2Xtracts prior to
HPLC analysis == ad to a loss of the

alkaloid and e results. As =a

consequence, od was developed

carefully fnrf colchicine content
analysis.

The develnpﬂ}~" gcars to be simple, rapid

F_‘i‘r
and reliable‘i,f anb irmed 5?14). The step of
P
sample prepas=y Pemtsince colchicine in

the crude et™ nollc extraet can be quantitated directly

o YR SRNTNYNRNG: o o

is acculjte (Table 13}, reprodue1ble (Tabla 15) and
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ncentration is as low as 0.025 FE per spot.

In the development of this TLC-densitometry, the
choosing of the solvent system for complete separation of
colehicine from other interfering substances on a TLC

plate is a very important step. The spot of ecolchicine
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on the chromatographic plate must be pure so that the
absorption intensity read by TLC-densitometer is not
interfered by any other substances. The results from this
development are satisfactory since colchicine in various

plant pérts is completely separated from other substances

in the crude extra | 33 ). This allows the

gquantitation of simultaneously for

all plant parts .o S eation volume of each

assay solution Weaonstant in order to

obtain reprod: eot. In this study.,

the micropiprg and the spots were

applied by only the experiment in

order to minimj M-nal parameter.

Based on frﬂiﬂﬁk ) TLC-densitometric method,

. Adnears o ko) every part of

.

colehicine

#. superba The content of

®he seeds shows *2hest followed by
¢
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of the stem is slightly lower than that in the bottom and

colehicine in®

the top parts ( Fig.29 ).

It should be noted that 3-demethylcolchicine is

also present in every plant part particularly in the
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leaves (Fig.26). It is possible that this alkaloid is the
last intermediate of colchicine biosynthesis in the plant.
1f this is the case, the last step 1in the colchicine
biosynthetic pathway is the methylation of

3-demethylcolchicine to form colchicine. Alternatively,

3-demethylcolchicine &g 7“v '#ad from the demethylation
of colchicine by =2 ‘

The sicg %Eamfcine content in the
voung pericar, jecarps ( Fig.30 )
prompted us on the effect of
harvesting peri 4 he capsules on the
colchicine conte, that on the maturity
of the capsules, capsules sizes, there

is a continuous olchicine content in the

pericarps.. ;98 % colchicine in
the pericar ~"‘ia only 0.32 ¥ in

capsul i

those of rip™ and explnded (Fig.32). For the

seeds ,‘ - ted colchicine
content g:pears toﬂﬂ ' ﬂ:ﬂjﬁf young seeds
SRR e (12 1

1 rather 'i' erent in

their guantities (Fig.31). It should be noted that the
young seeds are rather small and have lower weight than
the ripe seeds which may lead to high colchicine content
when calculated as percent dry weight. The picture may

be different if the seed colchicine content is calculated
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as total content in the whole capsules of the yvoung and

the mature stages.

The mechanisms involved in a decrease of

colchiecine content durf': the maturity of the capsules

are still not knowy #d on the some results of

the TLC-densitoh of young and ripe
pericarps, i 7 : a change in their
peak areas ol _JF 1;- ,3‘;%' olchicine (3-DMC).
For the your . : B2k is colchieine,
and the minorgfe f §F f, E : W :ipe pericarps,
on the other hgfc . &  : EH.=k is bigger than that
of colchicine T o 'j rig \ 2 that there is a

demethylation ‘ses colchicine into

3-DMC present in tEFSER/AZH G. superba. Resolution

-_-:’. me isolation.
P

of this ste .

o L

high cnlnhlclne content in the young

Since the

Perlearﬂumnﬂtﬂﬂ??‘ﬂqﬂsse this part as

colchici§} sources but when cnns1dered with other results,

ﬂﬂ’fﬁ“ﬂﬂﬁfﬁ INVINYIRG ==

appfar to be the best plant part for serving as high

colehicine-containing sources.
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COLCHICINE

PERICARPS

Fig.33 TLC-densitometric chromatogram of ethanolic extract

of young pericarps compared with that of ripe pericarps.
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From this research work of "5tudy on Colchicine

Content in the Seeds Zloriosa superba L.", some

conclusions can b§ e seeds of &. superba

e —

obtained from vasmmee——tcC80F SSemm—_e contain relatively
high level of COlg NPT 0.83 to 1.46 X dry

weight. The s&g R rovince of Chumphon

(crops of the ye W1 (wild-grown plant

at Amphur KhluTig’ E.F\ picene content with

1.46 % and 1.4 1ly. On the other

hand, the seed tai i a,:.; Mai (the plant was

cultivated from sceeds) show the lowest

level of col on dry weight basis.

A

Secondj - segils also contain

¥ -l

colchicoside as gigtermined bygonr HPLC method. Since this

e AUTANYNINGANG: = o

semi-syntfetic compoundg thioco h1cns1de, as been

o ﬁﬁtﬁb&sﬂ%ﬂﬂ&ﬂﬂ%&?&ﬂ ——

dete

mine the content of this compound in &. superba seeds
simultaneously with colehicine in the same HPLC
chromatogram. The results show that Thai &. superba seeds
also contain high level of colchicoside, ranging from D.B7
to 1.27 % dry weight. The ratio of colchicine and

colehicoside in all of the seed samples 1is essentially
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about 55:45.

Third, we find that the content of colchicine and
its derivatives in G. superba seeds which is determined

by simple UV-spectrophotometric method 1is close to the

value of total col L) ] lecolechicoside in the same
extract as deter‘ _ 3t : ' ;?:thﬂd. Therefore, in
general, the SE 1 — st hod can replace the
HPLC method fog

otal colchicine and

colchicoside ig

Finally we have developed

TLC-densitometri, \ ination of colchicine

in various parts in order to study the

distribution of colos=ie whole plant.

Y £

-

This e’ f;* method proves to

be highly ef

quantlt&ﬁ'uﬁ}qnﬂ mwﬂﬂl ﬂTus plant parts

ectlve, accurate an eproducible in the

of G. sufjprba. Furthermnre, he method 15 simple and
anal¥sis I'Iﬂt necessary. result of

TLC-densitometric analysis of colchicine in the whole
&. superba plant, we find that colchicine 1is present
mainly in the ripe seeds with the content of 1.35 %
dry weight compared with the other parts , including

pericarps, flowers, tubers, leaves and stems in which
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colchicine content is found to be 0.86, 0.40, 0.268, 0.0B
and 0.05 ¥ dry weight, respectively. Besides, we have
found that the period of harvesting or the maturity of the
capsules has an effect on the colchicine content in the

seeds and in the pericarps., For the pericarps, it seems

that young pericalg My rather high colchicine

content. The m SN urit H;,‘ﬁﬂ_ﬂ pericarps, the less

colchicine conte=_ms

rifserse e seeds, colchicine

content in ew: tion is rather high

but the seed capsules seem to

contain the ! ed to be suitable

plant part 2 naterials in the

colchicine extrg
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