CHAPTER 111

MATERIALS AND METHODS
1. Chemicals

Twenty-three authentic.isoquingli {lpids, including (-)-asimilobine, (-)-
asimilobine-2-0-B-D-glucosid@=J-anona #<0la urcline, (-)-roememeroline, (-)-

dicentrine, (-)-nordicentriné’ Hifiosteline ne, magnoflorine, (-)-xylopine

(-)-tetrahydropalmatine, )i M g, ) ~corydalmine, (-)-xylopinine
sphabine, (+)-reticuline,(+)-oblongine
{-)-delavaine and (-)-s: .; o tubers of Stephania pierrei by
Dr. Kittisak Likhitwi \\

Pharmaceutical Sciences. Ciflilg i Ulpidersity, Bangkok, Thailand.

(-)-N-methyltetrahydro

Pharmacognosy, Faculty of

Organic solventsfus “ghis. phiyiochemical study were all commercial
g6 mim thick on aluminium sheet were
chemicals for culture media were all
tissue culture grade. Yario s were obtained from Gibco
Laboratories (New Yor L : f"' and gellan gum) were
purchased from Difco Tabe 1S4 and Sigma Chemical Co.
(St.Louis, Mo, USA). W

2. Plant tisﬁwa ﬁHMW EI ’] ﬂ ‘j
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bers of Stephania pierrei Diels used for this tissue culture work were
obtained from Jartujark market, Bangkok in September 1993. The origin of the tubers
was said to come from Prachin Buri Province. Authentication was compared with

herbarium specimens in the Botany Section, Technical Division, Department of
Agriculture, Ministry of Agriculture and Cooperatives, Bangkok, Thailand

purchased from Merck (Damstadt,

14 er was triple deionized and distilled in glass.



2.2 Nutrient media

Standard basal media used in this study were White media (WT) (White,

1963) and Root media (RT). The composition of these media is shown in Table 4. For
plant growth regulators, the following auxins .cytokinins and gibberellin were used :

auxins : indole-3-acetic acid (IAA). indole-3-butyric acid (IBA), a-
naphthalencacetic acid (NAA). 2.4-dichlorophenoxyacetic acid (2.4-D).

cytokimn : Kinetin-6-furfury lamig T :leum ‘tawbenzylaminopurine or N6-
benzyladenine (BA) and

gibberellin (GA3)

Tuble 4 Inorgamic salt dﬂ sue culture media

//// \\\\\“‘

Constituent . ' /Iﬁ \\\\g\ (myg/litre)

RT
Macronutrients :
KCl -
MgSO4.7H20 370
NaH>PO4.H-O -
NaySOs4 . 3
KNO3 ) 1,900
Ca(NO3)2.4H20 = )
NH4NO3 1.650
CaCly.2H20 440
KH,PO; [P 170
Micron
Mn;gm AT TN INYIAY s
0.75
?.!1504.?[‘120 3 B.ﬁ
H3BO3 1.5 6.2
NasMo04.2H,0 - 0.25
CuS04.5H20 - 0.025
CoCl2.6H20 - 0.025




Table 4 (continue)

Constituent Concentration  (mg/litre)
WT RT

Micronutrients (continuous)

FeSOy.7THL0 - 27.8

Fea(S05)3 -

NaEDTA.2H-O 37.3
N itamins

Gilycine -

Cysteine -

Thizamine HCI 0.1

Pyridoxine HCI 0.5

Nicotinic acid 0.5

Ca-d-pantothenic aci =
Sucrose (g) 30
Agar (g) =
Gellan gum (g) 3
Myo-inositol (mg) 100
pH 6
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Table 5 Preparation of stock solution of WT, RT and plant growth regulators

WT RT
Stock 1A (Macronutrients) g/1000 ml | Stock 1 (Macronutrients)
KClI ' 13 NH4NO3
MgS04.7H,0 144 KNO3
NaH;PO4.H,0 o \ A, CaCl;.2H,0
NSOy 40 // §S04.7H,0

Stock 1B (Macronutrients)
KNO3
Ca(NO3)2.4H-0

L0000 ml

Stock 2 (Micronutrients
MnS504.4H,0
Kl
Zn504.7H,0
H3BO;

, T
Stock 3 (Fe-Stock)

Stock 3 (Fe Stock) E

" fud In iR

mg/100 ml

q

Cysteine Thiamine HCI
Thiamine HCI 2 Pyridoxine HCI
Pyridoxine HCI 2

Nicotinic acid 10

Ca-d-pantothenic acid 20

g RS

/1000 ml
33
38
8.8
7.4
3.4

mg/100 ml

2,230
83
860
620
25

2.5

2.5

mg/100 ml
556
746

mg/100 ml

10
50
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Table 6 Preparation of WT and RT media

WT RT

Distilled water 1,000 ml Distilled water 1,000 ml
Stock 1A Sml Stock 1 50 ml
Stock 1B . 5 ml Stock 2 1 ml
Stock 2 5ml Stock 3 Sml
Stock 3 : Stock 4 I ml
Stock 4 104 ¥iyoinositol 100 mg
Sucrose 30 WHCLose 30 gm
Auxin (100 mg/l) 0 mg/l) as needed
Cytokinin (100 mg/l) : 00 mg/l) as needed
Gibberellin (100 mg A ofndded \ iC 100 mg/h) as needed
Final pH adjust ‘=1 \FinabpH 6.0

The culture medid'wgfe pre ared by mi he stock solutions and sucrose

. ‘s described in Table 6. The pH
value with 0.1 N sodium hydroxide
ifieg-with 0.8% (w/v) agar or

ferilized by autoclaving at

and myo-inositol were added
of each medium was adjusted 1o
or 0.1 N hydrochlori :

0.3%(wiv) gellang 0 :..,...m;:ﬁ;=.'ﬁ:r-"m__,

)
1219 (15 Ib/in2) for 2
1 y

2.4 Preparation of Scpierrei explants

AUYINUNINYING

The tubgfs of S. pierrei wcre used as explantq or stamng material for plant
s, Do STV R PR L1 R13 0 e
sterili ea

Tuber of S. pierrei (about 1 Kg. weight)
cleaned with running tap water

peeled and discarded the top and the bottom
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cut the middle for the segments approximately 1.0 cm in thickness
dipped the segments into 15% CloroxR solution for 15 minutes
washed with sterile distilled water 2 times

& da , ne in the cubic shape

10 5 ient medium

2.5.1 Callus i | — \
The study of ¢ ucti n 1 J\ carried out using three
methods. The first was : 1 41 ﬁ \ medium required for callus

formation. The second was 4y on the effec ‘ plant growth regulators on callus
induction and the third was a studyon cults ynditions.

Various bas dia including Murashige md Skoog (MS) (Murashige
and Skoog, 1962), Gamberg.B-5 (B5) (Gamborg et al., 1970), Linsmaier and Skoog

(LS) (Linsmai “ﬁ% sﬁ){g}?‘ mq}\ﬂ'?h and Nitsch, 1969),
White (WT) ( and lant (Lloyd and McCown, 1980) were
used for rose, 1.0 mg/l
M"‘iaﬁﬂﬂtﬁ’&’ﬁﬁ"@%ﬂ et
lxlx[] 5 m3j were lransfered onto the media and maintained at 25429 under
controlled 16-hr photoperiod conditions.

2.5.1.2 Effect of plant growth regulators

White medium containing various combinations of growth regulators were
used for callus indication of S. pierrei tuber explants. Four auxins ( IAA, IBA, NAA
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and 2.4-D) combined with two cytokinins ( kinetin and BA) were used at the
concentrations of 0.1, 0.5, 1.0 and 2.0 mg/l. The callus formation in each medium was
observed periodically and the results were recorded.

2.5.1.3 Effect of culture conditions

White medium supplemented with 30 g/l sucrose, 1.0 mg/l NAA, 0.1 mg/l
kincuine. 0.2 mg/l BA and 1.0 mgr‘! A4 were used. The in vitro cultures of S. pierrei
were maintained in two culture conditinns first condition was in a 16-hour
phmupcrmd (2,000 lux) ang 8=habe rk 2o The other was in a dark room at

SGHC : \ 'ie medium containing 30 g/,
1.0 mg/l NAA, 0.1 mg/! = ‘ﬂf &/4BA . 1.0GA; and 0.8% (w/v) agar for
proliferation every 4 weeks naintd edat 254829 inthe dark.

After callus inducti W ed onto RT medium containing
30 g/l sucrose, 0.1 ‘"___ noftiGnetine \J- 1 mg/l GA3 and 0.3%
(w/v) gellan gum for g vére’maintained by subculturing
every 4 weeks on thi ‘adi:um in the dark at 254+2°. J:] regenerated roots were then
harvested and used for phytechemical smdyu

3. Phymhmmulﬁq NENINEINT

ques

3. ehiarioh W o SRUNRATAY A B e

cultures of S. pierrei.

The tubers, leaves and cultured root of S. pierrei were dried over nightin a
hot air oven (60°C). The samples about 0.2-10 g were then ground and extracted with
20 ml 95% ethanol by shaking for 24 hrs. After filtering, each filtreate was evaporated
in vacuo and the obtained syrupy residue was partitioned with 10 ml chloroform and
water (4:1) for six times. Both chloroform and water fractions were collected after each
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partition. The pooled chloroform fraction after being dried using NapSOj4 anhydrous,
gave a chloroform extract whereas the pooled water fraction after lyophyllization, gave
an aqueous extract.

3.2 ldentification of Isoquinoline Alkaloids in the sample extracts.

Thin layer chromatographic (TLC) densitometric analysis was used as the
method for identification of isoqui ‘li ! aloids in the crude extracts of whole plant
and tissue cultures of S. p:'er \ i) V / twenty three standard isoquinolines.
Five-microlitre-aliqout of eache: ©on a TLC plate and separated under

the following TLC conditi ssidentity of some isoquinolines on
ems Which are also described below.

3.2.1 Thin Laye i afof faphic C ns soquinoline Separation.

# ;r" ?\\\\ , single development

Technique 0N
&‘}‘d) \
s i) # M
Stationary phase # 48 " alpmmiun w\a §ilica gel 60 Fasq (precoated,

Plate size
Layer thickr

[j J

Solvent system ¢ = a) ethylacetate : methanol (5:1)

ﬂ UEIN gﬂmﬂﬁl iethylamine (7:2:1)
W’Qzﬁﬁﬂ'ﬁmﬂmq'}ﬂﬂqa d

Distance : 10 cm
Temperature : 25-300C
Detection : a) ultraviolet light at 254 nm

b) Dragendorff's spraying reagent
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3.2.2 TLC Densitometric Analysis

Alkaloid spots, obtained after thin layer chromatography, which had the same
Rf values as standard isoquinolines, were studied for their ultraviolet -absorption
spectra by using TLC densitometer. Theresulted absorption spectra were then
compared with those of standard isoquinolines. The TLC densitometric conditions are
as follows:

adsu Dual-wavelength TLC-

Zeetiam Model CS-930

Instrumental model -\

Scan width

Sensitivity

Slit width -

Wavelangth SGaln

UEINBNIWNEING

chidroform extractfro? tissue cultures of S. pierrei was streaked on a

R D T e R e
with the sblvent sy I ethy (5:1), lthe' b the Rf value of

34 Puriﬁﬁon of Dizentrine for Mass and 'H-nmr Analysis
The

0.34 was cut, eluted with chloroform and filtered. The filtrate was evaporated to
dryness to obtain yellow syrupy mass.
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3.4 Spectroscopy

3.4.1 Infrared absorption spectra were performed on a Shimadzu 440 and FT-
IR. The materials were examined in potassium bromide disce (The Scientific and
Technological Research Equipment Center, Chulalongkorn University).

3.4.2 Mass spectra were determined on a Finigan Incos 50 double focusing
spectrometer for EL ()peraung at 704Vl with inlet temperature 40°C - 2000C

3.4.3 Proton nucle APMABAEHc reSOnanCETM=NMir) spectra were obtained with
JEOL JMN-A 500 spectromgler{afid M) *_ﬂ-.w:_g_l shifts were reported in ppm
scale, using deuterochi6foigm® (CDE] 1) a8 ¢ mg “Solvent ( The Scientific and
Technological Researchdquipheh’ Centér, Chululongkem University).

4. Quantitative Analysig’of Dicentrine dn tissc \. tures and plant parts

bers (163 mg), leaves (30 mg) and

cultured roots (18 mg) of S. pié €olved in appropiate volumes of

chloroform. Five-microlitre-ali nx orm solution was then spotted on a
TLC plate. The statioF :J?ETJ'-T»‘---Z-'-“-",@&:@--’4:.;;;;._--- 'i and mobile phase was
ethyl acetate : methz _!r mpl€ on the TLC plate was
quantitated by the TLGHensitometric mrethod at 315 nffl and calculated based on the

standard curve of dicentring (peak area-concepgration relationship). The conditions for

e s L1 e AR AN =AY el
standard curve wis established the standard dicentrine using thc concentration
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