Materials

1:3

1.4

1.5

1.6

1.8

1.9

1.12

1.13

1.14

1.15

CHAPTER 111

MATERIALS AND METHODS

Ethyl ace 'J e (Lab
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n-butanol (Lab scan)

Ortho-phosphoric acid (Lab scan)
Silica gel (E. Merck)
Sodium carbonate (Sigma)

Solid-phase cartridge, C18 500 mg 3ml (Varians)
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1.16  Sulfuric acid (Lab scan)
1.17 TLC plate silica gel 60 F254 (E. Merck)

1.18 Asiaticoside, standard (Quangxi chemical, 90.0%)

1.19 Asiatic acid, standard (Quangxi chemical, 95.0%)

1.20 Madecassoside, stai “‘\:\ Ehémical, 95.0%)

:
_‘
n@95.0%)

1.21 MadecaSSiC a' d, standaid .‘lw

-,
0,

1.22 Prednisolong

2.4 pH meter ( .'.u
2.5 Densitomete -

2.6 ngh-Performance Liquid Chromatography (shimadzu)

o ) 391 DA Graicuon

2.6.2 Autosampler : SIL- 10
ﬁliﬂ@ﬁrﬂ‘im ua&nzmma d

2.6.4 Detector : Diode-array detector SPD-M10Avp

2.6.5 Controller 5 System controller SCL-10Avp

2.6.6 Software : Class VP
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Methods

3.1. Collection of plant sample and storage

3.1.1 Sources of plant samp
CA sample wer hj%ﬁﬁ! ardens (source A and source B) in

Nongdindang dlsmmr Mﬂmg E@pathom province.

ARTASTI Ty
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3.1.2 Sampling time

The plant sample was collected during the middle of each month for a year

3.1.3 Storage

Fresh collec lant was cléas th water to remove soil and other
] (l :ﬂ,.ﬂ - J" ’ |
solid particle, and ther —u----: room temperature for three days and

n- _.U“‘ i' "r ‘
subsequently)dri ir oven at 50 °C for/24 hour. The dried plant
samples we ¢ grc ied ground plant samples
were kept in a.yers polyethylene bag and the b@g was kept in dry place.

ﬂﬂﬂ’)ﬂﬂﬂﬁﬂﬂ’]ﬂ‘ﬁ

3.2 Extractlon and Isolation of triterpene glyco: side
ARIANN TN URINY1AY
Scheme 3.1 is the diagram of extraction and isolation of triterpene
glycoside. The whole dried ground plant (300 g) was macerated with three litres
of a mixture of methanol-water (70:30) for three days and then filtered by vacuum

suction. The filtrate collected and marc process of residue was repeated twice.
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The collected filtrates were combined collecting and partitioned with
dichloromethane and n-butanol, respectively. The n-butanol fraction was
partition with 0.2 N sodium carbonate solution and finally with water. The

under reduced pressure at 60 °C. Ethyl

combine n-butanol layer was co

acetate was added to and the triterpenoid precipitate

\
atographed over a silica gel column

and eluted with the »f dichlorom et ﬁ ol:water with increasing

polarity to sepa »5\" and MS) were finally

purified by crysta 1zat10n with methanol and methan@-acetone respectively.

ﬂﬂﬂ‘?ﬂﬂﬂ‘ﬁﬂﬂ’]ﬂ‘i

33.2 Pr&aratlon of AA andMA

Scheme 3.2 is the diagram of alkaline hydrolysis of glycosides to
aglycones. The 2.5 g of powder A was dissolved in methanol 50 ml and then
added 283 ml of 5% potassium hydroxide. The mixture was refluxed for four

hours at 80 °C, the mixture was neutralized with glacial acetic acid and partitioned
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twice with 100 ml of dichloromethane. Collected dichloromethane layer was
evaporated under reduced pressured to dryness to obtain powder B.

The 100 mg of powder B was loaded to a silica gel column which was

eluted with the mixture of dichloro ane:methanol (9:1) to obtain AA and MA.

3331 TLC

h standard AS, MS, AA and MA were
dissolved in methanol. - 1s applied on a silica gel plate, which

was then devéle suitable mc fte at, the R value of each

compound wWere ¢ andard AS, MS, MA and AA.
: o
)

AULINENINYINT
RINNTUUNININY
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Scheme 3.1 Extraction and isolation scheme for triterpene glycoside from CA

ol.water (70:30) for 3 days €&——
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preipitate (A)2.5 g.

neutralized with gla (ition with dichloromethane

dichloromethane f!:f‘ oF aqueous layer
=

evapora "3"7

r:my Y -

3.33. 2 PLC method

QW]Nﬂ‘iﬁUNWI’JWHWﬁH
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Ten mg of each isolated compound and standard were dissolved in

methanol and adjusted volume to 100.0 ml (0.1 mg/ml, concentration). The

solution was injected to the HPLC system and then compared the retention

time of each compounds to standard AS, MS, MA and AA.
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HPLC system

Column Hi-Q sil C18, 4.6 x 150 mm, 5 micron

Mobile phase itrile- phate buffer (10 mM), pH 7.1 (29:71)

Flow rate
Detector

Injection volume
3.3.3.3 Spect

33331 # od Spectroscopic method (IR)

THWo f e gimpound were mixed and

; ‘r~' potassium bromide (KBr).
! )

The solid rru;gture was compressed to thin film KBr disc and was scanned

wﬂl%&*’%%ﬁ‘ﬂiw 8In73
A a8 nafiNRAINEAN Y

ground .{'l ;

Ten mg of each isolated compound was dissolved with deuterated

DMSO in a NMR tube. The mixture was measured in the NMR machine.
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3.3.3.4 Physical properties

Approximately one mg of isolated compound were packed and

3.3.4 Determinati ted AS, MS, AA and MA (as working

Accurately welghe about 10 n 3 ach reference standard and dissolved

z

in a mix ad] sted volume to 100.0 ml

to obtain V : ‘

1
4 ﬁ"fé‘ﬁl“ﬂ ﬂﬂ%’ﬁ“l‘l‘&l@ﬂ 9
q RABADI UKW Hoot s

in a mixture of 50% methanol. The mixture was adjusted volume to 100.0 ml

to obtain the 0.1 mg/ml of working standard solution
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3.3.4.3 Analysis of standard and working standard solutions

The solutions from 3.3.4.1 and 3.3.4.2 were injected to a HPLC

system, the purity of each tandard were determined and calculated

% purity Al ~—, “reference standard

Where

Au

Peak area of standard solutlon

“ﬂ‘lﬂﬂﬁ’ﬁl%ﬂﬁ‘ﬂmﬂ‘i

= Weight o@standard (m
Purity of reference AA standard = 95.0 %
Purity of reference MS standard = 95.0 %
Purity of reference MA standard = 95.0 %
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Development of analytical method for quantitative determination of AS,

MS, AA and MA

A five gram of dr ound’ ant sample <  refluxing in the mixture of
60, 70 and 8 ster for two hours. The mixture was filtered and

cooled and fina! jected” nto - LC systems. The contents of each

\

et - |
A five gram of driéd-gre d plant sample was refluxing in the mixture

of 80% meth . 1.5, 2 and 3 hours. The

V; o ,‘.‘ into the HPLC .ystems.

mixture wa

The contents ¢ each triterpenoid compound wer¢ calculated.

AULININTNYINT

3.4.1.2qgample preparationm clean up by&lld phase extlal}tion

ARIANNIUARTINE IR Y

3.4.1.2.1 Impurities eluting solvent

Two millitres of sample solution was loaded onto a 500 mg

C18 SPE cartridge. A three millitres of the mixture of 0%, 10%
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and 15% of acetonitrile in water were used to wash the impurities
from the SPE. The washed eluent was injected into the HPLC

system to detected the absence of the triterpenoid compounds.

- 'sample solution was loaded onto a 500 mg

S

ires of mixture of 10% of
ash the impurities from the
| of the mixture of 45% of

H. 17 .10 hosphate buffer was used to elute
P .' : )

the analytes out-of the S artridge. The eluent was injected into

he 1 o de efeness of the eluting of the

]

y
3.4.2 Dﬂlwaj Wﬁewr%:w &L{q ﬁrﬁg.atographic method

(HPLC method) & o

RINNINUNINYAY

3.4.2.1 Criteria of the method development

Acceptance criteria of the ICH guideline for the pharmaceutical

analysis were used in this research as following; Resolution of each pair
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of analyte should not less than 1.50, Tailing factor of each compound
should not more than 2.0 and the number of theoretical plate of column

used should not less than 2000. Moreover, solvent or buffering ions in

the mobile phase sh: Were and detected at the wavelength of
210 nm. N //

| —

ctadecylsilylated-(C18) and
se in this study.

ixture of working standard
solution was inje ted into ‘ C system. The following parameters

were dl eak resolution, retention

X

| §
v 1)
QRANAINUBAINY A Y

time, Tin,t

Various ratio of acetonitrile in phosphate buffer (25-30%)

was used as mobile phase to elute the analytes for optimum

condition.
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3.4.2.3.2 Concentration and pH of buffer

Phosphate buffer at concentration 10 and 20 mM were used

in the mixture of acetonitrile in phosphate buffer, pH 7.10 (29:71)
to determine the optimuFIRIL chromatogram.
osphate buffer, H 7.00, 7.10, 7.50 and 8.00

\ f acetol in phosphate buffer (29:71)

\\\\ .

3.4.2.4 Internal'standa

Several criter ssed in finding the suitable internal

standag ble o fnteraction with an analyte,

f Y |
detectable Onm), resolve from the other

ll U

component 1n the matrix sample The Tollowing compounds were

ﬂ’% E'l‘ﬂ}f%sﬁl ) ﬁg.d‘w fniériaf | Gandard; - preduisolone,

betametasone dexamtetasone, hydrocortisone hemisuccinate, 18f3-

o VLB o Lol "L Viboci) ey,

fluocinolone acetate and propyl paraben.
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3.4.3 Development of thin layer chromatographic method (TLC method)

TLC silica gel plate (20x10 cm) and the mixture of chloroform:methanol:

. The developed plate was sprayed with

anthrone reagent a But eagent and heated at 110 °C for

a
scanned W 1th@ter at 525 nm every 15 min

sf‘)..'\ versus time to determine the optimum

10 min. The pla
interval. Plot the«d

time to develg

3.5.1 Validation of HPLC meth .4

)_491" JAJ

The de V lop ‘ according to the ICH

I I

guideline on {0 lowmg parameter; accuracy, precisicn, specificity, quantitative

““tﬂ%%}f}”ﬁ EJ"VITW 81173
QW’WﬂﬁﬂiﬂJ UNIINYAY
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3.5.1.1 Preparation of standard solution

1) Agly CIE

:

Table 3.1 ¢ stands solutions for method validation

ions (A, A, and Aj) were

Volume (ml)
25.0
25.0
.' “ . o | '.i - f ) WA ‘ 15.0 . 25.0

-4 ¢ =N a/
AN IAURII RN

Accurately weigh prednisolone 110 mg and dissolved in

methanol and adjusted the volume to 25.0 ml.
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3) Stock mixture standard solutions

Five stock mixture standard solutions (S, S, S3, S4 and Ss)

Table 3.2 ocK Tixture tanws for method validation

S 5
330 | 40.0
250 | 30.0

4.0 -

- 40

10 | 10
100 | 10.0

RN TUNAINYAY

Five working standard solution (WS;, WS,, WS;, WS, and

WSs) were prepared by diluting of each 1.0 ml of stock mixture
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standard solutions (Si, S, S3, Ss and Ss ) to 10.0 ml with the mobile

phase.
Table 3.3 Concentration of worki olutions
Cone » ] andard solutions (mg/ml)
e . _‘

Items W —i WS, WSs
MS . 30 0.330 0.400
AS | 0250 | 0.300
MA &O ‘ 0.04 0.048

My,
AA 0004 .| .10:008 0.020 0.024
: ,

3.5.1.2 Preparation o

“3:5.1.21

SUPEHTTE TS0 N———
__the mixture of 80% methanol immwater for 1.5uliour. The extract
RIS DT LA NEALL v s

volume to 100.0 ml with water.



3.5.1.2.2 Sample solutions

obile phase.

44

ard solutions (S|, Sa, S3, Sa,

andard addition, Eg) was
jon and added 0.10 ml of

>d volume to 10.0 ml with

Table 3.4 59 utions

: f;:r'- d solutions (mg/ml)

Items Eo- Ea - E4 Es
s 1 0T | 0% T PR [ o0ee | oom
MS 0.070 « 0.130 | £0.270 0330, | 0.400

Wq_a_\a Qﬂlqlﬂﬂ“ﬁm:lq& |

qA 1|1 olo30k0 [640.700 | ©. 0 ' 0.300
MA 0.008 0.016 0.032 0.04 0.048
AA 0.004 0.008 0.016 0.020 0.024
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5.1.2.3 Clean up of sample solution

For each sample solution (Eo, Ei, Ea, Es3, Eq4 and Es), It was

eluted th  three

acetonM

3.5.1.3 Method'vali nalysis by HPLC

gml of the mixture of

r~. " (45 : 55).

ons (Eo, Ei, Bz, E3, E4and Es)
/ Y]

ui

alculated as accuracy by

using b ow equatlon

ﬂuﬁl?ﬂﬂﬂ‘iwmﬂ‘i

The accuracy wagdetermmed in term of percentdscovery (%R)

’QW]Nﬂ‘iﬁUN%TA‘HEﬂﬁH

%R = [XE; — XEo] x 100

WS,
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Where

XE;, = total analytical concentration

XEy, = oncentration from extract solution (Eo)
WSI d standard

solution (Eo, Ei, E, E3, E4
system in the same days.
of sample solution were
y precision (or intra-day precision) by

LY
nl¢ lution (Eo, Ey, E,, Es, E4
||

)
and E5) were 1n_]ected into the HPLC system for three days. The

ﬂ u 8@‘ ﬂﬁ%ﬁ w Eﬂﬁ-ﬂ ‘Eslutnon in three days

were calculated as intermediate precmey (or inter-day
AW amﬁmumqmma e
The precision was determined in term of percent of
coefficient of variation (%CV) or relative standard deviation
(%RSD).

%RSD = [SD/ X ]x 100
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Where
SD = standard deviation of percent recovery
X = mean of percent recovery

\ K (20 Ez, Es, Ea4 and Es) was
’. blot graph between observed

) and calculate coefficient

ined by a series of three injections
sf¢ demonstrated as a graph

; ‘ Alytical found o f s tandard

u
solution and actual concentratlons by addition of standard solution.

ﬂ Ut ’ih%rg was § Hhir i gfrh Gf nterval concentration

which demonstrated as goo&accuracy (96&4%R), precision

Q W’.] a(\lﬂ'g)mh Y ?93{' E] r] ﬁ E]
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3.5.1.3.4 Specificity

ample solutions were injected into the

: of all analyte peaks in sample
_d
“@h‘ums in standard solution.

\ ermmined by photodiode array

stor, / diode an: the resolving of overlanping

ition techniques, and they

é 8
et cti aug impurities that are hidden within

Dllutlng solvent was injected into HPLC system to

A UICTIITE TN S—

until the peak height of signal.was more thangl0 times of noise.
q W"] ahﬂlggm iimc;]:zl mcEl.lt:c] anﬂve repeatable
' injections of standard solution at quantitation limit.
The quantitation limit was determined from signal to noise
ratio 10 times. The noise was evaluated by average peak height of

diluting solvent at retention time of interested chromatographic
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peaks (AS, MS, AA and MA). The signal was evaluated by
injection of standard. Concentration of standard that was showed

peak height of standard more than 10 time of noise is quantitative

ed by using 4 parameters

ing factor and resolution)

-
-

P~
.,I i ulated from five replicate
iy

1nJ,ect10ns of standard solutlon

AU DI IR i o pren o

coefficient of variation (%EYV) or percentagesrelative standard

R ANAAALRIANEAAY

%RSD = [SD/ X]x 100
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Where

SD

standard deviation of peak area

X = mean of peak area

3.5.1.4.2

lates was calculated from five

solution by using below

Figure 3.2 Chromatogram for calculation of Number of theoretical plates N)
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3.5.1.4.3 Tailing factor (T)

The tailing factor was calculated from five replicate

dard solution by using below equation.

.

d in term of tailing factor.

2
5% height position
of peak (start to top) at the
peak height
A%
x5
ak
¢ - n
! ]
Clo i LY,
hd |

kX maximum

’QW’]NﬂiﬁUNWT}ﬂﬂ’]ﬂH

Figure 3.3 Chromatogram for calculation of tailing factor
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3.5.1.4.4 Resolution (Rs)

The resolution was calculated from five replicate injections
of standard solution by using below equation.

%

csolution represents an ability of HPLC system to resolve

1/ [Wy + Ws]

G
|/

ion time of the first peak

151
ft‘i‘l’.‘_
t2 —I% on time of the second peak
S A T

-::’u peak
‘ |
the Second peak

.FI k,,n
L d

L

AUEINENINYINS

Figure 3.4 Chromatogram for calculation of resolution
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3.5.2 Validation of TLC method

3.5.2.1 Preparation of standard solutions

y and 19.0 mg of AS and dissolved
ng/ml of M and 1.88 mg/ml of AS). The

i‘» ~\-~‘"-,-_'- 0 10.0 ml with methanol (0.25

Five sampl

L

c prepared according to table 3.5.

Extrat powder was contained 49.46%nof MS and 35.23 % of AS

)

1
Taﬂ:i%a% %Wﬁl%ﬂf’fﬁ méthod validation

o Solutions
Y WIANDI T um%%m% '
, 5
q
Extract (mg) 10.0 | 20.0 | 100.0 | 150.0 | 200.0
methanol (ml) 10.0 | 10.0 | 10.0 | 10.0 10.0
Concentration of extract (mg/ml) | 1.00 | 2.00 | 10.0 | 15.0 20.0
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3.5.2.3 Spraying reagent

100 mg of anthrone was dissolved in 5 ml of concentrated sulfuric

acid and diluted wi

TLC condition
254 10x 20 cm

1anol : water (30: 15 :2)

Scan mode
Set zero node
I

Beams1ze 04x10mm

Vﬂ’a&g&l’l wmwmm
ARIWD imazm;m PALUAE L e

at 110 °C for 10 min. The plate was kept at room temperature for 30 min
before determining the absorbance of AS and MS with densitometer at the

wavelength of 525 nm.
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3.5.2.4 Method of validation of sample determination by TLC

3.5.2.4.1 Accuracy

nd /Actual amount] x 100

3.5.2.4.2 Precision~—
"n-—ﬁg;. ‘ --,s*l

- - ]
-

— L)
Y o *; lution (Eo, Ey, E, E3, E4
ll |

i
and ‘) were applied to the TLC plate and calculated the precision.

ﬂ‘LJEI’J'VIﬂ'VﬁWEI’]ﬂ‘i

3. 5 4 3 Lmearlty and* range
The linearity was determined by a series of three spots of
five sample concentrations which were demonstrated as a graph

between amount of analytical found and actual amount.
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The range was determined in term of interval concentration

which demonstrated good accuracy (96-104 %R), precision

(%RSD < 3) and linearity (r* > 0.99).

{l
wo aglycone stock standard solutions (A; and A;) were

ﬂf%ﬂ@ %&l HINENT
Q m’l&q} ﬂrmu m 'tlg:mlﬂ'] @ ﬂrle analysis

Solution MA (mg) AA (mg) Volume (ml)

A 20.0 10.0 25.0

A, 30.0 15.0 25.0
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2) Stock standard mixture solutions

Three stock standard mixture solutions (S;, S, and S;) were

Table 3.7 aration of g standard mixture solutions for sample analysis

S3

40.0

30.0

4.0

10.0

BUINHRINGINT

AR ARIRANPI LV e e

volume to 25.0 ml.
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3.6.1.1.2 Working standard solutions

1.0 ml of each stock standard mixture solution (S;, S, and S3)

1 solutions (mg/m!)
Items ﬂ: WSs
5
MS '_". 0.400
AS L4 0050 | I 0300
MA ' 0.043
¢ 0.004 ; 0.024
- L)

W o B . .’ & - -' 4 F -
JE dVIE P
3.6.1.2 Preparatlon of extract sa ﬁle solutions

ARIANNIU S e iMEE

3.6.1.2.1 Extracted solution

Dried ground herb 5 g was refluxed with 90 ml of 80%

methanol for 1.5 hour. After the extract solution was cooled down to
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room temperature, the extract solution was filtered and was adjusted to

volume 100.0 ml with water.

Sample s £ 2.0'ml onto a SPE cartridge (500 mg). The
impuriti ! "ot cetoniifile:water (1:9) 3 ml. The
anal v £1.0 ml of the mixture of

!l — U

acetomtn‘],e :phosphate buffer, 10 mM pH 7.1 (45 : 55).

ﬂ‘UEl’J'VIﬂ'V]iWEI']ﬂ‘i

3.7.1. 2 Preparatlon of samplel&olutlon (extract powder) o~
A
20.0 mg of sample was dissolved with 50.0 ml of mobile
phase.10.0 ml of internal standard solution was pipetted to this
solution and mixed together. A fter that, it was adjusted to 100.0 m1

with mobile phase.
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3.7.1.3 Stability of extract powder

200 mg of extract powder were packed in many glass bottles and

3.7.1 TLC method

3.7.1.1 Starndard pre)
\7Z

) U
M 3}) .0 mg and AS 20 0 mg were dissolved with methanol in

ﬁ%&l@%ﬂ‘ﬂiw 8173
2l RAALAI URTINIA Y

5.0 ml of extracted solution was adjusted volume to 10.0 ml

with water.
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3.7.1.3 Pretreatment of sample solution

Sample was loaded 2.0 ml onto a SPE cartridge (500 mg). The

impurities were washed out with acetonitrile:water (1:9) 3 ml. The

analytes were. than l 1 ml for three cycles. After that, it

was evaporated. irynes 1 nitrogen gas. The residue was

dissol¥v -‘ v

i

¥

ﬂ‘UEl’JVIEWl?WH’]ﬂ‘i
Qmmmmummmaa
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