CHAPTER IV

RESULTS AND DISCUSSION

Four diterpene lac s isolated from the leaves

of Andrographis anicul this research as the

chromatographic paod ,« ;;‘ G ometric methods,

physical cons 3 4-1“_- ed to authentic samples.

colorless fine

needle cryst from methanol.

Melting Point : 202-203 °C (from methanol)

AUEIN ﬂmw F203-2ajec)
QYT TR T

detected with TLC using solvent system no 1-6. The Rf

value results of C-2 compound were shoun in Table 3, and
Figure 2.

UV-Spectrophotometry : Absorption spectra of C-2
compound in ethanol was shown in Figure 3. The compound

showed a maximum absorption wavelength at about 248 nm and
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210 nm.

nfrarpd Spect tometry : The IR spectra of

C-2 compound in KBr were shown in Figure 4. The analysis

of the absorption peaks of compounds were demonstrated

below. \s\' /

3,300 cm'l S O-H str of hydroxy group

cetgla;gon - Acety%}tinn of andrographolide has

been repﬂtﬂ:\ﬂ }%%ﬂﬁtﬂ@iﬂﬁﬁon to give the

deoxydideﬁ*droanﬂrograp@olide di cetate witEjmp 134-135 °c
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Acetylation of C-2 (AC-1) yield the acetylated
product with mp 134-135 °C. Both acetylated compound from
C-2 (AC-1) and andrographolide (AC-2)prepared were
detected in TLC (solvent system no 1) and gave identical

Rf value (see Figure 6).

The IR spectrum of both compound gave the
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identical peak at :5)mnx = 2980, 2940, 1758, 1649, 910 cm™1

(see Figure 7).

All these information suggested that C-2 compound

is dehydroandrographolide.

'E as a colorless plates
&gd from methanol.

Lo
crystal whichWepe '_ ysta

w-sEe&rdﬁm of
compound in ethdn6l was shoui in Fiﬁn The compound

ahousd o fpbill Aebich ] N EL

Absorption spectra of C-3

‘jabnut 223 nm.

'Vl E’lq aiﬂspectra of

c-3 c%nu:ound in KBr were shown in Figure 9. The analysis
of the absorption peaks of compound were demonstrated
below.

3,400 - 3,300 ecm~l O-H stretching of hydroxy

group

1,735  cm™l C=0 stretching of o( ,p-

-unsaturated-§-lactone
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1,680 cm~! C=C stretching of
conjugated C=C

1,650 em™l c=C stretching of exocyclic

methylene
QGQQL Aé’i_H (out of plane)
..____J 2 _____stretching of exocyclic
- ?hylenﬂ
: ) TE N A spectrophotometric
identification o # 3 gomp: e w on electron impact
mass spectrometar spectrum was shown in

C-3 compound el ogiraphiosLde weie - in Figure 9.

They are idenﬁcé‘l lﬂ.ng point, form of

crystal, IR specg;a and als&:, mass spectrum.
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crystal which were recrystallized from methanol.

Melting Point : 166-167 °C (from methanol)
(Ref.39 : 167-168 °c)

Thin-Layer Chromatography : The C-4 compound was

detected with TLC using solvent system no 1-6. The Rf

value results of C-4 compound were shown in Table 3 and
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Figure 2.

Uv-Spectrophotometry : Absorption spectra of C-4

compound in ethanol was shown in Figure 11. The compound

showed a maximum absorption wavelength at about 205 nm.

Infrared Spectropho ry : The IR spectra of C-4

compound in KBr were WWF;QM'E 12. The amﬁlysis of

the absorption pea e demonstrated below.

3,400 y!}{ tr% four hydroxy group
1,748 ) stretching. o, p-unsaturated-§-

909 ¢ *f-t of plane) stretching of
7 methylene.
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A1l ggese information su tgg that C-4 compound

is neoandrogta apholide. sgn of IR spectrum

between C-4 cgpound an ndrugrdﬁholide are shoun in

o BT I =
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C-5 comppound appears as a colorless fine

needle crystals which were recrystallized frommethanol.

Melting Point : 188-150 O¢c (from methanol)
(Ref.40 : 187-188 ©°cC)
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Thin-Laver Chloromatography : The C-5 compound was
detected with TLC using solvent system no 1-6. The Rf

value resulta_of C-5 compound were shoun in Table 3 and
Figure 2.

:" Absorption spectra of C-5
compound in ethanﬂlwigg? iguer 13. The compound

showed a mxiWim Uﬁﬁth at about 205 nm.
f

e IR spectra of C-5

compound in KEsf ofefs cun . in Fi ‘l4. The analysis of
d ¥ O

' Ny
5 were demonstrated below.

the absorptio
3,500, 3,400 and "stretching of hydroxy
stretching of & B-

unsaturated-j-lactone

1,649 - cm-—_C=C_strething of exocyclic

I] - = mijhylene

m~1 C-H (out of plane)

ﬂuﬂ’mﬂﬂ‘ﬁwmﬂt ing of

exocycliﬁjmethylena
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is daoxyandrographolidﬂ-lgp—n—glucoside. The comparison
of IR spectrum between C-5 compound and
deoxyundrographol1de—19P-D-glucuside are show in Figure 14.
They are identical in Rf wvalue, melting point, form of

crystal, and IR spectrum.
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2 Determination of Adherence to Beer's Law

Chromatographic Procedure

For quﬂntitati{“y’ C analysis, linearity of
detectors is one og;zggﬁg : é,i-sﬂl requirements. Since
the peak height Eﬁﬁk#reﬁﬁproportional to the

f

. ‘S‘thaWelatianship between

~conE‘upEation of compound

amount of compoun

peak height cr_

peak area versus the

ARy
P v“ i

amount of dehydrgandrographe d 2) was linear over the
QQS{}.}«};D gg mg/ml with correlation
coefficient 0.9990 aﬁ&:‘i@fa?'{mgspectiuely. The curve

concentration ran

extrapolated through—the origis with a negligible
intercept as sﬁwn in Table 4 gﬂe 17.

Etﬁ? }JYJLW ,Imrea versus the
amount cH ﬂ near over the
orrelation
=T g Ty
coefficient 0.9998 an tiv The curve

extrapolated through the origin with a negligible

intercept as shown in Table 5 and Figure 18.

A plot of peak height and peak area versus the
amount of neoandrographolide (C-4) was linear over the
concentration range of 0.10 to 0.30 mg/ml with correlation
coefficient 0.9998 and 0.9886, respectively. The curve
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extrapolated through the origin with a negligible

intercept as shown in Table 6 and Figure 19.

A plot of peak height and peak area versus the

amount of deoxynndragrapholide—lgp—n—glucoside (C-5) was
linear over the cunce rang of 0.02 to 0.20 mg/ml
with corralatinn % .9991 and 0.9917,

respectivly. Thamn:a e#trmd through the origin

with a negligible

in Table 7 and

Figure 20.

3 Determinati of Peak Height and

Peak Area

lp'l. nJ..l"

With the = tazﬁ --'_n.---‘ method, absolute amounts

are calculated from m heights or peak areas found in
A A}¥EE
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the sample arjglyaia and the _cogmg_ing response factors

previously L.ainad from the 2d solution. Since

absolute mmurjs ars measured, high M‘acision of injection

F‘l’ﬁ ¢ ﬁ“ JEMINGINT

Ddta in Table 8 for dehydroandrographolide (C-2)

wos A 3 | b o 4 P petsion. 1on

peak height and peak area measurements in term of relative
standard deviation are 0.89% and 3.76%, respectively.
Better precision can be obtained when peak height was

used.

Data in Table 9 for andrographolide (C-3) was

generated by running 5 analyses. The precision from peak
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height and peak area measurements in term of relative
standard deviation are 0.80% and 0.48% respectively. Since
the precisionrof peak area measurement was better, but
both the precision of peak height and peak area were

accepted by USP XXI. Peak height was used in calculation

of the amount of androgqﬁﬁ‘ég%ﬂ {C-3) in this thesis.

Data in wﬂ for mographolide (C-4) was
generated by ruﬁﬂ"/. 1ys§s\% precision from peak

height and peak ments din term of relative

standard deviatind dre’ 1.99% \andhd.81% respectively.

Better precision f£a ‘%eak hight was used.

A
Data in drngrapholide-lgp—n—

-glucoside (C-5) s”gsnataﬁﬁgf y running 5 analyses. The
recision fr ak £/ eak area measurements in
P OTPBRM.E“;%

term of relati

1.67% and 2.62%,
respectively._frtterlpfggﬁJT ?j obtained when peak

height was used

B Mtemiﬂuﬂog HIELHGMEJ 1@3{30111:2“1:5 in the

Reproducibility and linearity studies revealed that
the HPLC system developed are applicable for four

diterpene lactone determination.

For all sample collected, the analysis revealed
that the four diterpene lactones dehydroandrographolide,

andrographolide, neoandrographolide and
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deoxyandrugrapholide-l?p-n-glucoside are major compound

detected (see Figure 16).

The analysis revealed that dehydroandrographolide
are in high quantity in the period of January to August.
The most highest 7.30% was observed in April. And
during September to gw amounts of this compound

were low. The mﬂst-iowpst=ggg§lity 0.61% (w/w) was

observed in De Figure 21).

From 8 8o N ﬁr;ﬁ\g the amounts of
andrographolid Ao ' Et 13west quantity 0.82 %
T er April, the amounts
ighest quantity 6.02 %

(See Table 13 and Figure

22).
QO VA
Quan io :,uandrographolide in
the crude 7 . found tha 3 théjmost lowest quantity
0.61 % (w/ § observed in‘April. And the most highest
quantity ﬁ%\: EJ '—Afm ﬂn‘;mﬂ lﬂeimber [see Table

Wﬁi‘éﬁ\ﬁhmumwmaﬂ

From January to March, the amounts of
deoxyandrographolide-l?p-D-glucasida were rised and the
most highest quantity 3.81 % (w/w) was observed in March.
After March, the amounts were fasly reduced. During
October to MNovember, the quantity of this compound in the
crude powder were too low to be determine (see Table 15

and Figure 24).
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