CHAPTER 1III

MATERIALS AND METHODS

1. Sources of Materials

The leaves and” study were obtained from

the plant growing in ~of Pharmaceutical Sciences,

" A. salviifolium were established

1.2 Chemicals and Equipment

Authentic eme 1‘%’_ , om Prof. Zenk M.H. of the
Institue of Pharmaceutical Biology, University o um@ Munich, Germany. Organic
solvents were all reagent grade or better. Thin layer chromatography plates of silica gel
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regulators Were purchased from Gibco Laboratories (New York, USA) and gelling agents
were purchased from Difco Laboratories (Detroit Michigan, USA) and Sigma Chemical
Co.(St.Louis, Mo, USA). Water was triple deionized.
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[Ring-’H]-p-Hydroxyphenylethylamine was pruchased from Du Pont (Wilmington,
USA).

Detection of radioactivity was performed by using both Liquid Scintillation
Counters Wallac 1409/1411 (Finland) and TLC Linear Analyzer LB 284/285 (Berthold,

Germany).

Crude extracts \1 id roots of A. salviifolium.

Practically, each plant pz 0C 95 % ethanol. The resulted
crude extract was filtere

give a dark-brown residue. Jue. n di ed with 150 ml 1.0 N. HCl. The

evaporated to dryness in vacuo to

undissolved residue was sep by f ation using Whatman filter paper No 1. The
aqueous acidic solution was the , ] 5 about pH 7-8 with 2.5 N NaOH. This

solution was extracted th 4 e jcombined chloroform extracts

o an / thin layer chromatography.
Toluene : ethyl acetate :Iaiethy were used]ls solvent system, followed by
spraying with Dragendorff’s reagent.

AUIINYNITNYING

For tissue ”ultures of A. salyiifolium, th callus or susmpsmn cultures were

refluxed @hﬁ ﬁ ﬁmﬁlﬁrﬁ @HH%W@ W& ']aﬁo%}ntrated in vacuo

and used for alkaloid detection by TLC.
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2.2 Isolation of Alkaloids from the Leaves of A. salviifolium

700 g of fresh A. salviifolium leaves were blended with 500 ml 95 % ethanol.
After being filtered through cotton wool, the leave residue was further macerated with
500 ml 95 % ethanol for 24 hr and the extract was filtered again. Both filtrates were

pooled and concentrated in vacuo. The resulted residue was dissolved with 150 ml 1.0 N

HCl1 followed by fitration using er paper No 1. The acidic filtrate was

adjusted to about pH 7-8 wi 5 \ ssulted solution was extracted three
times with chloroform. Thecombined chibro

obtained crude alkaloid re

F@ts were concentrated in vacuo to
ere then loaded onto silica gel
column chromatography | pa dng). The column was eluted with
benzene : methanol : 1) anc ions were collected until no

oy
traces of alkaloids could#b d. “The'fractions were, checked for alkaloids by thin

plate was developed three tlmes
=T

diethylamine (7:2:1). ]}3 using UV detec{ur(‘ 54 nn ﬁ dlkaloid residue was divided in

three bamds. The major band was eluted ] d filtered through plastic syringe
with filter holder to reni_;Je silica g of alk@nd extract was crystallized by
reduced temperature and let'the solvent gradually evaporated. The crystal was washed by

——— ﬁu@%w@%@w IOV BN S was cbtaned. Es

spectrum of the p SHrified compound was obtamed with Jeol Fx 389 double focusing of

s o456 £) TP ) P o e

ChulalongKorn University.



17

3. Plant Tissue Culture Techniques
3.1 Preparation of Culture Media
Liquid culture media used in this study included Murashige and Skoog (MS,

Murashige and Skoog, 1962), Gamborg (B5, Gamborg et al., 1968), Woody Plant
Medium (WPM, Lloyd and Mc Cown. | ~and Root Medium (RM, Prof. Zenk's

recipe). Their composition & are described in Appendix. For the

preparation of semisolid dia,the abbve @olutions were added with agar to

obtain 0.8 % (Wiv). 7 |

initiation
3.3 Establishment of Ca@ Cu

Each meﬂn‘wm%ﬁ’% Wpfetnelfd]oy20 g1 sucrose and 0.8 %
(w/v) agar. It “ontained various (:hfferent levels of auxin cytoklmn at the

@Y S8 0 130 W) THEHD (b s

experiments of callus establishment included NAA, 2,4-D (auxin), Kinetin, BA (cytokinin)
and gibberellic acid (GA »).
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The explants of A. salviifolium were transferred onto the semisolid media and
maintained at 25 + 2° C under controlled 16 hr photoperiod (2000 1x). The effect of
various basal semisolid media and plant growth regulators on the callus induction of these

explants were investigated.

After eatablishment, The callus of A. salviifolium were subcultured every 3

d maintained under the same conditions

weeks onto the same medium for p ,' I:

as described above. The callus fe *u dium was observed periodically and

the results were recorded. r1a mmchosen to maintain the callus.
3.4 Establishment of Cel%

Cell suspension A=sq initiated from the established

eyer flask containing 50 ml of

on the results obtained from s res were kept on a rotary shaker
at 100 rpm, 25+ 2 °C. Thef _ I [ suspens1on culture were placed under
controlled 16 hr photogirlod 'in"Eejoﬁl_ fm?'_dark These cell suspensions
were subcultured on the same medinm dding 10 ml of the suspension to
50 ml of fresh medium. D : m

When theﬂsulﬁ‘fju%ﬂ A4 ‘%’ il Bibmhst | The effect of macronutrient

(nitrogen, potassiufi) concentrations gp cell growth and emetine alka101d production was
studied. ’ﬂ]tﬂﬂ ﬂﬁimx&r% q th} ﬂmtﬂ'ﬁ 14.5, 28.3, 43.4,
57.8 mms potassium concentrations were 9.8 , 24.8 mM. After incubated for 1
week, the cultured cells were harvested by vacuum suction, weighed and detected for the

alkaloids.
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For further study on the secondary metabolite productions, the suspension cultures
were supplemented with a) 2,4-D 1 mg/l , NAA 4 mg/l , b) IAA 4 mg/l, NAA 4 mg/l,
IBA 8 mg/l. These supplements have been shown to be appropriate for the alkaloid

production useful in the cell suspension of Cephaelis ipecacuanha.

3.5 Root Induction

The suspension cultuzg obtained from section 3.4 were
transferred in the RM liquid.mediuiii for séot ( The cultures were maintained on

a rotary shaker at 100 rpmi, \-m (2,4-D, NAA), cytokinin (BA,

Ki) and Gibberellin (GA3 \ , 1.0, 2.0, 3.0 mg/1.
Root from the 0 w\-- , sterilized and transferred in
liquid medium for rooting - very 3 weeks.

ﬂ‘iJEl’JVIEJVI?WEJ’Iﬂ?
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4. Enzymatic techniques

4.1 Preparation of Enzyme Extracts from the Leaves of A. salviifolium

Fresh leaves (20 g) of A. salviifolium were quick frozen using liquid nitrogen and

ground in a pre-cooled mortar. The resulted leaf powder was added with 20 ml 100 mM

tricine-NaOH buffer pH 7.5 in a pre cC er and allowed to stand with continuous
stirring at room tempera for.z | min. Cell debris was removed by
filtration through four lay se-@th,@by centrifuge at 10000 g for 10

min. The supernatant

(Pharmacia PD-10 colu

4.2 Detection of Dopami nin-Conde e Activity

The activity of the Zymé responsible” amine-secologanin condensation
was detected by incubated the & following incubation mixture : 1.1
mM secologanin, 1.1 mM dopamifie; an L enzyme solution (in 100 mM tricine-
NaOH buffer, pH 7.5) %a total mlml'l’e T og‘“ control was used as control.

n ic/solution. After 60 min of
incubation or during a ti[g-COUI'S ubation xmxture (20 ul) was subjected to
TLC (silica gal G) using thesSolyent system ofgchloroform : n-propanol : methanol : water

(45:15:60:40) (clﬁ%%w &%g (Weﬂraﬂtﬁ TLC plate was viewed

under UV 254 nm d scanned by using TLC- dengometer with % wavelength of 290

= ARIRNNIUNA1INE1AE
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4.3 Time Course Studies on Enzyme Activities

Time course of the reaction-product formation was carried out using the same
reaction mixture as described above. After incubation at 30 ° C for 30, 60, 90 and 120
min, each reaction tube was frozen immediately in liquid nitrogen. After thawing, 20 ul
to silica gel plates. The same solvent
@r = 45:15:60:40 (chloroform phase)
was used for separation of n yod@c plate was then scanned with

TLC-densitometer using t h

from each mixture was removed

system of chloroform : n-pro

To identify the e scale (18 ml) incubation mixture was

prepared. Its conditions s that deseribed above.  After 2 hr, the

incubation mixture was extrac e using ethyl acetate 18 ml. The
pooled ethyl acetate fraction was % fractionated on a preparative TLC of
silica gel G in chloroflt_;xm n~propanol :ﬁr (45:15:60:40) (chloroform
phase). The band of produ f0.79) 3 h absolute ethanol. The product

was purified on WatersBova pak 00 mn{)] using an isocratic solvent of

water-methanol (9:11), atga_flow rate 0.5 qul/min and detected by Waters 991 J

Photodiode Anaﬁe%écgj 1Y EJ Yl lj NEIN?
PR A 9 0 s

solution containing 14 mg secologanin and 10 mg of 3,4-dihydrophenylethylanine
hydrocholride (dopamine) in 500 ul 0.1 M acetic acid - sodium acetate buffer pH 5.0
was allowed to react for 1 hr in darkness at 30 ° C under a nitrogen atmosphere. The

reaction mixture was then chromatographed on TLC using the solvent system of
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chloroform : n-propanol : methanol : water = 45:15:60:40 (chloroform phasee). The band
containing both epimers was eluted with absoluted ethanol. The solution were dried and

kept under a nitrogen atmosphere.
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