CHAPTER II1I

EXPERIMENTS -

1. Source of Plan ///
driﬁzgzzzf paniculata Nees,

n in the Faculty of

ﬁ:,n University. This
plant was ide'_ 7 | - fhr orest Department,

_fatives. Bangkok,

Thailand
The leaves phis paniculata MNees, was
-’W"j

dried in hot air Bﬂﬁﬂ“ﬁﬁ’ -y 4 hours and then

follows :-

Analvtical
Technique : one way, ascending

Adsorbents : silica gel G (E.merk), silica gel 60
Fogq» calcium sulphate binder 13%,
30 g/60 ml of distilled water.

Plate size : 20 cm X 20 cm, 20 cm X 5 cm.
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Layer thichness : 250 microns

Activation : air dried for 15 miniutes and then at
105 °C for 1 hour

Distance : 15 cm.

Laboratory temperature : 25-30 °C

| V///

Solvent syst

System -uw--l_ Ratio
\\ e

1 i N 13
2 0 : 1
3 g8 :1
4 9. 1
5 85 : 18
6 g1t 3 (G |

Lravio e tectiml The spot of
N1 I ) 112
AR TINE T

Spraying R ent for TLC :-

. Kedde's Reagent For unsaturated-Y-
lactone compound
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2. Iodine Vapour For unsaturated organic

compounds .
Reagent : Iodine crystal
Note ” : The chromatographic plate was
placed a closed vessel containing
‘/’lﬁatal of Todine. Iodine
&ataﬂ bind to the spot of
::‘ 1%5& presented as brown
2.2 Caidlum

Column size 1 inch % 14 inch,

.‘ '

Adsorbent { silica gel G 60 230-400

silica gel G 0.040-0.063

Packing , t. was packed as wet method

sampling loading 1 1 ~0f crude extract was

diasalued in small amount of

ﬂ u EI ’J ‘V] E‘j%ﬁ; W*ﬂ:ﬁ] m used in packing

t?& column. and transfarad directly

AR NPT i skt Rk

Solvént : Hexane (E.merk)
Chloroform (E.merk)

Methanol (E.merk)
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2.3 Crystallization of The Compound

The technique involved dissolving the
material in hot solvent ( or solvent mixture ) and cooled
the solution slowly. Crystallization was started upon

cooling.

elting point of the

compounds were ermal Melting Point

Apparatus.
A few mg Jof Sampie Was filled into a capillary
tube which was sealgﬂ;@ﬁi} ern The sample tube was put

was raised at a

l‘ C per miniute at the
melting point fange.

AUEANENINHNS

Q905197 Bkt Rare ) mmerores

absorption spectra were obtained by Shimaszu IR-400.

Infrared Spectrophotometer of the Science and
Technological Research Equipment Centre, Chulalongkorn
University.

A few mg of sample was ground with small amount

of anhydrous potassium bromide in agate mortar. The
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homogeneous mixture was transfered to a pellet maker.
Applying 18,000-20,000 Ib/Sq inch pressure was enough to
make a good pellet which can be used to obtain a good IR

spectrum.

:—= EIMS spectra were

SO\
determined by dJeol Fx ouble focusing Mass

spectrometer, cfﬁan iﬁﬁmachnological Research

Equipment Centr

?

A few mc tf darple was introduced directly into
the ionization™ cham ng S le 1 . The sample was
heated and the mass; \ “ d . 'he number of scan was

¥ nJJ"

selected and recorded H&*"‘B’

3.

ﬂ u“E;'?@{FEﬁ] ?WEJ ﬂuﬂaﬁ of Andrographis

panicuiatﬂl Nees, was extractad by parcolation with

Bmﬁ 1] OB NS o8 pores s

redu d pressure to give a gummy residue ( 200 g )

3.2 Isolation of Chemical Substance

30 g of gummy residue (from 3.1) was
separated by silica gel quick column chromatography (the
diameter of column was 10 inchs and 5 inchs height). The

column was eluted with chloroform and increase with
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methanol to 20% methanol in chloroform. Each fraction
from quick column was monitored by TLC (solvent system no
2)s Each eluted fraction which contain major spot from

TLC will be combined.

The combined c ? orm eluted fractions were
evaporated under rada{\ r to give a dark brown
Syrupy mass. @isﬂolcﬂ.mth&nol, chilled and

ingmitate formed. The

scratched until

precipitated

duced pressure to give a

g

fractions were ev pofﬂ;t"ﬂd Lg

dark brown syrupy m&ﬁ O -I-mlredissolved in methanol,
N T T .
(A .

chilled and scraiched

| ¢ precipitate formed.
The precipita,ﬁd ‘was colle nﬂfurther purify by

recrystallizag n from thanol. Four gram of

androgra;ﬂaudy @—9{1’] E%ﬁlw B’]cﬁ}%ned
fra::qqions were evapargjg ‘:}I er re [é) f:l;mo :::ez

dark brown syrupy mass. It was dissolved "in methanol,
chilled and scratched until crystalline precipitate
formed. The precipitated was collected and further purify
by recrystallization from methanol. One gram of

neoandrographolide (C-4) (0.5% vield) was obtained.
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The combined after 10 % methanol in chloroform
until 20% methanol in chloroform eluted fractions were
concentrated under reduced pressure on rotary evaporator
and rechromatograph on fractional column chromatography

that packed with silica 1 . {column size 1" x 14"}.

Eluted with LQ:!\ 5/4;0 in chloroform.

Deoxyandrographo%ﬁEEEEE?-n;gl (c-5) was separated

from column andﬂrﬁﬂﬂﬂf

crystal (0.1 % vi

11 aa*hn-\methanol. 200 mg of

‘iaﬁaandrographolide.
| pﬁﬁlide—lﬁp—ﬂ-glucoside
were the gift fr :'ﬂ:?;' 1“‘ jaotian, Institute of
Materia Medica, gpepé ﬁf¢ﬂfwy of Medical Sciences,

Beijing, People's M,,¢E¢g,

4. Acetvlati

4.1 Acat 1at1nn of Andro rapholide

ﬂ um num RN . cesivxei in
oI AN RS W g = o v

The mixture was poured into 30 ml of water, then the

solution was extracted three time with 30 ml chlroform.
The chloroform extracted was partitioned with water to
remove acid. After the evaporation of solvent, pale
semisolid product was obtained. The product was further
purifyed by column chromatography using silica gel as

adsorbent and mixture of hexane : chloroform (3:1) as
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elutent. The major product was collected from the column
elution. Crystallization from chloroform : ether gave 100

mg needle crystal with mp 134-135 ©cC.

4.2 Acetylation cﬂf c-2 f.:mpom‘n_d

y)ﬂ mg) was stired with

acetic anh?dride_mﬁu}qan ne (2.5 ml) at room

\ -ﬁbn of the acetylated

product was per ed /s 14.1. _Ci'ytallization from

temperature ove

chloroform-ether

134-135 °C was obfainec r *
5. Assay of Four o es_Contents in the leaves

of Andrographis pa

5.1

15 ries 410

2. 6;[1'11:331:'1E||tt:»::' - PERKIN ELHER LCI-100

ﬂ u’%%ﬁ Wg@ﬂ@-zaa Diode Array
awﬁ'fﬁﬁ*mumwmaa

1. Dehydroandrographolide (C-2),
Andrographolide (C-3),
Neoandrographolide (C-4),
Deoxyﬂndrcgraphnlidﬂ-lQP—D~glucoside (C-5)
was used as standard substance for the
analysis. Purity of each compound was

checked by TLC (see Table 3).
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2. Methanol (E.merk)
5.3 Chr tographic C ions

Column - F-Bondnpﬂk Cla
(30 cm % ©.39 mm 1i.d.)

Pre COIN‘V/// r;ir:;::;rb  ®rp-18 5 pm

Mobil : water

{42:58,v/v)

(C-2) : Five n ¢ 7
prepared to con}ain 0.10, 0. 20 0.30, 0.57 and 0.97 mg/ml

in metﬁu EJ ’JA‘V]%J ‘ﬁééf Wﬂ ’Pﬂ@ solution were

chromatog phed twice. p Retentiun time, heights and

peal) 462} o ﬂﬂ%ﬁﬁl%ﬁ%ﬂ%ﬁ’] ﬁ%lrded- G

rasufked obtained were shown in Table 4. The calibration

‘Tarapholide (C-2) were

curve was plotted between peak heights or peak areas
against the concentrations of dehydroandrographolide
(C-2) (see Figure 17).

Calibration curve for andrographolide -3] :

Four solution of andrographolide (C-3) were prepared to
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contain 0.10, 0.21, 0.31 and 0.42 mg/ml in methanol.
A 20 mcl of each solution were chromatographed twice.
Retention time, peak heights and peak areas for each
chromatogram were recorded. The resulted obtained were
shown in Table 5. The calibration curve was plotted

between peak heighhd\ L//é Eeak areas against the

concentrations of ngrap (C-3) (see Figure 18).

prepared to congai _j_ .. &‘i 0.2!‘5“, and 0.30 mg/ml in

methanol. A 20 mck ot 28 % 80 iog were chromatographed

' X
twice. Retention ts and peak areas for

each chromatogram e . The resulted obtained

e I e e

methanol. A 20 mcl of each solution were chromatographed

twice. Retention time, peak heights and peak areas for
each chromatogram were recorded. The resulted obtained
were shown in Table 7. The calibration curve was plotted
between peak heights or peak areas against the

concentrations of deoxvandrographolide- 19P -D-glucoside
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(C-5) (see Figure 20).

5.5 Dgtarminntion of the Reproducibility of Peak

Height and Peak Area

20 mcl of

a four diterpene lactones
solution (dehydroa 1? (C-2) 0.30 mg/ml in

methanol, androa:ﬁd Jcﬁ.’u

neaandrographo

mg/ml in methanol,

1 in methanol and
deoxyandrographoli (C-5) 0.08 mg/ml in
methanol), were: gfirg ,.ifgf;b ' ve times. The retention
time peak he ‘3 recorded in the
chromatogram. re shown in Table 8-

_111:

25

llllll

ﬂ%ﬁ%%ﬁﬁgwqme lactones used

as externéﬂ standard so%ytion wera prepared as follow.

QRAAIDIY UHAANIOAY e wr

prapared to contain 0.10, 0.30, 0.50, 0.70 mg/ml in the

methanol.

Four solution of andrographolide (C-3) were
prepared to contain 0.10, 0.30, 0.50, 0.60 mg/ml in

methanol.

Four solution of neoandrographolide (C-4) were
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prepared to contain 0.05, 0.10, 0.15, 0.20 mg/ml in

methanol.

And Four solution of deoxyandragrapholide-lQP—D—
glucoside (C-5) were prepared to contain 0.02, 0.09, 0.20,

i

0.30 mg/ml in methanol

%,

orn University. The
\“‘1-\01} of the plant were
L

fternoon, on the 20th

1988. The leaves were dried dm.the vacuum desicator which
-t '{P g -

contains sil%glﬂel MJ&LM for 24 hours. The
J——f

dried sample W
| f
gel. Prior to the assay, the dried leaves was ground into

fine mﬂﬁﬁﬂiﬂ %;W E‘jﬂﬁ?d through sieve

JRIaLDsalur INg A

A accurately weighed 250 mg of the crude powder
was placed in a Soxhlet's extraction apparatus, 100 ml1 of
methanol, was used to extract the diterpene by refluxing
for 1.30 hours. The methanolic extract was evaporated
under reduced pressure until 20 ml of solution remained.

The concentrated methanolic was transfered quantitative,
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to a 25 ml volumetric flask, then the volume was adjust

with methanol.

Chromatographic Procedure

20 mcl of the aasillprapurations and the standard

preparation were in

high performance liquid
chromatographic 5_& Tge é_ﬁ;ter was set at 255 nm

:  £0722 minutes, then the

until the end of

ol

ition was injected
solution injection.
re recorded in the

in Table 12-15.

% who Eim.l ADLNINY NG » co v 5 100

Hs wt 1000

aw*?éiﬂﬁ%mﬂmwmaa

whare

Hp = peak height of diterpene lactone in
assay preparation

Hs = peak height of diterpene lactone standard

solution

Cs = concentration of diterpene lactone standard

solution in mg/ml
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Wt = weight of the crude powder used (mg)
V = final adjust volume in ml ( V = 25 )

Quantity (% w/w) of each diterpenoid contents in

the leaves of Andrographis paniculata Nees collected

1l ]

AULINENINYINT
RIAINTUUMINYAE
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