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CHAPTER V

DISCUSSION

In the " study on isoquinglin aloid production in tissue cultures of
Stephenia pierrei Diels”, the following stepé tegy were proceeded :

1. Establishment oPtisshie ¢ ; rel

ine ¥ kwa]l}r accumulated in tissue
: \:N\’f oquinolines in tissue cultures

cultures of 8. pierrei the
3, Quantitab

extract of 8. pierrei .
I. Establishment

From the resul ¥ ahlishy ent of fissue cultures from S. pierrei tubers,
it was found that the fo ol S pie allus can be initiated by manipulation
of three factors. These include Tuttent medig: srowth regulators and light conditions.

Nutrient wthin the plant which are
sufficient for the V g "-""-r il composition of nutrient
media consist of a .! mixture, an energy source ( I3 ally sucrose), certain amino
acids, vitamins and gmwkfactnrs, mge:t@ with any supplementary compounds

that are ncc;ﬂ)uﬁ ﬁﬁﬁ usually contain NO3-

and/or NHy4* agja’ nitrogen source, “asap nsphate source, SO42- as a sulfur

L AN EY i) (L

In this study, it was found that the tuber explants of S. pierrei are able to
respond to White agar medium supplemented with various types of growth regulators.
In White medium formulation (Table 3), there are higher content of SO42- (from
MgS04.7H20 and NaSOy) than the other media, while the contents of other
macronutrients (K, P, N, Ca) are the lowest. Itis possible that the sulfate ion is
essential for callus formation in S. pierrei. However, White medium appears to be
unable to support further growth of the root buds initiated from the callus to form




76

fibrous roots, whereas Root medium does. The macronutrients in Root medium
formulation consist of high potassium, phosphate, nitrate, calcium and moderate
content of sulphate. This suggests that all the macronutrients are necessary for root
elongation and regeneration.

Among various components in a nutrient medium, plant growth regulators
play an important role in the growth and differentiation of tissue cultures. Therefore,
to stimulate callus development, 1t ary to add appropriate levels of growth

regulating substances to the meditim, Aree purcipal classes of the regulators used in

propagation include auxins,cyte J___ s and SieCigllins. In this experiment, by using
White medium, the calli Were [osned p: l¥=By_lsing appropriate combination of
growth regulators : 0.1 mg/n // : m D.mg/l NAA and 1.0 mg/l GA3.
These constituents mad€thg ,f,/ fold \ \ Dn‘lﬂﬂths and extensive root
M | 1S ‘\i

longate.

bud forming in 3 monthsfalt}

‘Lf

In- principal, oo cintbd achiéved by ibculturing to medium lacking
cytokinins, with or withouf® afr Ag honmena, or By treating the shoots as
conventional cutting after rgfmaoWa rile All cytokinins inhibit rooting
(Yoeman, 1986) especially B strong. The use of kinetin in
place of BA in the final stages . ieation often improves subsequent rooting
. Rootifig’ c: ed 4n many woody and

(Webb and Street, 197
herbaceous species by £ Hic conie '“*"*“——"\ i salt to a half or less,

and the concentration of s

iy

The concentration’ gf, rooti j hormibaes rg uired for callus is often critical

to provide sufﬁc w{}) Wtssvw \%ﬂ% excessive formation

of callus. Root elﬂgatmn may be mhéb:ted by the levels of auxins reqmrr:d 10 initiate

roots. B PR, 2 5 ABA ?n m]ﬁ ﬂ-t formation.
NAA us e\ ' ch ts K L: Elﬁ BA which

are the plan gmwm regulators of cytukuuns have been reported to induce adventitious
shoot formation, and GA3 has been found to induce elongation of internodes and
root, the growth of meristems or buds and plantlet regeneration (Piereh, 1987).

Our results showed that, White agar medium containing the hormones of
0.1 mg/l kinetin, 0.2 mg/l BA, 1.0 mg/l NAA and 1.0 mg/I GA3 can stimulate callus
and rootbud formatiop. It is likely that this stimulation is the main effect of the
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auxin, NAA and cytokinins, kinetin and BA. Although cytokinins seem to be too high
and risky to inhibit root regeneration, it can be that high concentration of NAA
(1.0 mg/) can override the effect of the cytokinins. Therefore, callus and root buds
of 8. pierrei can be formed in this medium although the buds are short and thick.
The hormonal combination needs low level of NAA and cytokinins but high

gibberellins. In this study, it was found that the Root media which contained 0.1
mg/l kinetin, 0.2 mg/l BA, 0.1 mg/l NAA, 1.0 mg/l GA3 and 0.3% gellan gum was

the best medium for root elongation, ’, /
lux for 16 hrs.daily (Yeoman,

1986). However, in plant tissue®Uitresof th which accumulate high content
of phenolic compounds, Tight" heCang a§ @ bitor Of callus formation.
' =condary metabolites were

sue cultures are generally grown

Presumable, in the condiis
broke into many phenolig \k‘- into the nutrient media to
inhibit formation of callus 4 T ,-; : tu imoto (1987) has reported that
the production of bisbenz i ultured roots of Stephania
cepharantha occurs when 1fe -J‘ n the drak at 26°C. For our
study, it was found that the calltis .ot ' ant§ of S. pierrei could be formed
on White medium when bemg . i m the dark at 25-26°C. No callus was
formed in the presence.of lig “Fhis ‘can prot explained that the light causes
degradation of isoquinipline_alkaloids such as aporphines fetrahydroprotoberberines,

‘\
tetrahydrobenzylisoquiiéfise lih are then excreted to the
media to inhibit callus foiha

2. Detection ﬂi%‘ﬂ @%Wﬁ Mﬂ,ﬂ@mu[md in tissue

cultures of S. fierrei .

ammmzum ABNHAREh ot

by TLC, lt was found that here was an alkaloid inthe extract that was chromato-
graphed with authentic dicentrine. Further examination using three solvent systems
all showed identical Rf value of the alkaloid with authentic dicentrine in each system
[ Rf 0.6 with toluene : ethylacetate : DEA (7:2:1), 0.28 with ethylacetate : methanol
(5:1), and 0.65 with chloroform : methanol (9:1)]. Furthermore, the UV, IR and mass
absorption spectra of both the unknown and dicentrine appeared to be identical with
suggesting that the main alkaloid accumulated in the cultured roots of S. pierrei were

ion of 8. pierrei explants. J



78

dicentrine or other aporphine alkaloids which had identical substituted groups but
different substituted positions from dicentrine. In this case, (-)-nantenine ( epidicen-
trine or OJ-methyldomesticine ) is considered. From the dicentrine structure, thre are 1,
2 methylenedioxv] bridge and 9-and 10-methoxyl group. On the other hand, nantenine
have 1-and 2-methoxvl group and 9,10 methylenedioxyl bridge as shown in Figure29.

)-Nantenine
Figure 29 Strug 5 "-‘ ific (4), dnd (-)-Nantenine(b).
These structug spectra . In this case the

information obtained” y_,f' O LR e i L :.-‘ aluable in the structure
elucidation. = '

{

Several charecterifties, of the 'H-nmaspectra of aporphine alkaloids have been

noted (Bick, ef .ﬂ I%lt‘!%\%rﬂ‘% W Hﬂ.ﬂ@ aromatic methoxyl

substituents, the Gl methy! group 15 .nlwuys the most upfield (8 3.4-3.7), while the 2-,

ey S L TS A A A e e

structure, du: to twisted biphenyl system, as shown in Figure 30.



ine alkaloids.

‘nedioxy protons are not
magnetically equivalen from ring D, and therefore
appear as two distinct do : )-methylenedioxy, on the other
hand, being far from ring A jire .8 ; nd nscqumﬂy are seen as a singlet.
The aromatic proton at C-3 is a ic furthest upfield (6 6.5-6.7) and H-11
the most downfield (& 7.6-8:2).

As a result of thi

.y, X
The info -,mia.ln i T sample is shown a chemical
shift at 3.93 ppm w ‘!v. represent to 9-and 10-metho: . protons, while the chemical
shifts at 3.4-3.7 ppm arefighfound. Furthesmore, the chemical shifts at 5.94 and 6.09

s TILVITE i pe—

indicate that maififalkaloid amumulated in culturcd roots of S. p1e.rm is only dicentrine.

%ﬂ&&l\‘lﬂﬁm UBAANEAA e o

productm and accumulation of dicentrine by the root cultures of S. pierrei.
This aporphine is one of many alkaloids that have been isolated from the tubers of S.

pierrei. (Likhitwitayawuid et al., 1993b)

From the dicentrine structure, it is obvious that the molecule of dicentrine is

relatively stable .various functional groups attached to the main aporphine skeleton
include N-methyl, two methoxy groups, and a methylenendioxy bridge at C1-Ca



position are chemically inactive. These make dicentrine as stable structure and difficult
to be degraded or changed to other compounds. This is probably one of the reasons
that dicentrine is the major isoquinoline alkaloid found in the cultured roots of .
pierrei.  Although, at least other three alkaloids were also detected in the cultured
root extract by Dragendorff's reagent, their structure could not be identified due to the
very small amounts of these compounds produced in the culturrd roots. However,
from the results of their Rf values in TLC plate and their UV-absorption spectra, it
seems that these alkaloids do not ha teristics of any other available

authentic isoquinoline alkaloidse *‘\\\ l!’&/
"ﬂ\\." ‘//

Based on the know cdgceithe axpression OF Sc condary metabolites of plant

tissue cultures, it is generally aeeEp€d that ple aultures are usually accompanied
by an apparent loss of dbiligefoe /) ale cnmpﬂunds (Charlwood and
Rhodes, 1990). The reasfszfffl N

1) the lack of expre; ells of genes that control

the essential steps in the bibsy

2) the diversion of su product formation;

3) the non-q ﬂi’ by-which potentially toxic
end-products may be 1% Soved fon i biosyuiiciv si \..'

4) the non-avﬂhlhty of storage sites in wlumsecondary metabolites
would normally be seq

ﬂUﬂ?'ﬂﬂ'ﬂﬁWEﬂﬂ‘i

5) the unfiégulated catahohsm of synme:slzad product.

’él W mnﬁm AU NELA L e

the cuﬂru roots. This may be indicated that the other isoquinolines, especially
aporphines, which were produced by tissue cultures were rapidly converted to
dicentrine which is more stable.
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3. Quantitative analysis of the accumulated isoquinolines in tissue
cultures extract of S. pierrei

The result from the quantitative analysis of dicentrine indicated that S. pierrei
cultured roots contain much higher content of dicentrine than the natural tber, whereas
no such alkaloid is detected in the leaves. Dicentrine content in the cultured roots is at
least sixty-two times of the content found in the tuber. With respect to their chemical

patterns, the crude extracts obtained fio w tured roots and tuber also have very
different chemical composition. »,,\ 'I goost that the cultured roots accumulate
dicentrine, as the major constucit Whereas theslvhele tuber accumulates tetrahydro-
palmatine as the major isoquingliie -* loid {D (- !"'.F fresh weight)
(Likhitwitayawuid, et al. 1993b¥ e has been reported 1o contain
0.006% w/w fresh weight by /’/:( \\\‘\?\' TLC [thh::wudwwmd el
al., 1993b). These result$indjgftg S. piersel | 0ots have a high potential 1o
produce and accumulate dig€ntginet” I c-aig ;,1'“ \ abilics o explain these results,
First, dicentrine may be prodCegiufthic uibog and, then long-distance
transported to accumulat€in iic guityred rog edond, the cultured roots do produce
and accumulate dicentrine as: ; tidtion and formation of alkaloid
producing specific cells on iss e of producing the alkaloid. Third,
dicentrine can be produced in bﬂlh uhers k.cultured roots but probably there are
degradative enzymes which dicentr products in the tuber.

)

The abscence ofiot e cultured roots of S.

pierrei makes the biosynthetic pathway of dicentrine diffic ltl*d to predict particularly, the

steps of conversion m(Sf R)-reticuline c heless, we hope that
Mipakn ugg:g STIAS TRl Ta v e comen

of other isoquinolifié alkaloids for delﬁmunauon We also hope lhal the information

sorins e LA 3 618 SR TIETRY
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CONCLUSION

From this reseach work of "Study on Isoquinoline Alkaloid Production
in Tissue Cultures of Stephania pierrei Diels”, the following conclusions can be drawn:

1. Callus cultures of §. pi. established from the tuber explants on
White medium containing 30 inetin, 0.2 mg/l BA, 1.0mg/l NAA,
1.0 mg/l GAz, and 0.8 % w beultured on this medium.

2. Root buds of 5. ju / ¢ G5 mtheca]jusuntheexplanmn

the same White mediuni

oL buds can be accomplished on
n, 0.2 mg/l BA, 0.1 mg/l NAA,

3. Root elongay
Root medium containing 300
1.0 mg/l GAz and 0.3% Wiy

4. Dicentrine is an & ed in the cultured roots of §.
pierrei with very high content.

5. The cultuyed soots of S pierieican-produce-and dccumulate dicentrine up

t0 0.82 % wiw dry we y tent found in the tuber.

]
6. The cultured rbots can be usedygasa source for biosynthetic studies of

s 1) 3 N3 HE 113
ARIANTAUNIINGIAE
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