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ABSTRACT

Twenty-five samples of so called *Krachai-dam” (Thai name) fresh rhizomes were purchased
from different sources in central part, eastern part and northeastern part of Thailand during
December 2001 to May 2002. These samples were studied compared to the authentic sample
(Kaempferia parviflora Wall. ex Baker, Family Zingiberaceae). From the identification with
thin-layer chromatography (TLC), it was found that the chromatograms of the twenty-five dried
crude drugs were similar to those of the authentic sample. From the results of the quality
evaluation, it was found that the crude drugs should have the following properties: the total ash
was not more than 6% w/w, the acid-insoluble ash was not more than 2% w/w, the moisture
content was not more than 10% v/w, the water-soluble extractive was not less than 17% wiw,
and the ethanol-soluble extractive was not less than 8 % w/w. To obtain the ‘Krachai-dam”
volatile oil, eighteen fresh rhizomes and the authentic sample were distilled with water. From
the results of the physicochemical evaluation, the volatile cil should have the following
properties: the refractive index was varied from 1.471 to 1.476 at 20°C and the relative density
was varied from 0.980 to 0.983 at 20°C.

Key Words  Krachai-dam rhizomes, crude drugs, volatile oil, quality evaluation, Kaempferia

parviflora Wall. ex Baker.

INTRODUCTION

Kaempferia parviflora Wall. ex Baker (Thai name: Krachai-dam) is a perennial herb of the
family Zingiberaceae'. The picture of this plant is shown in Figure 1. The rhizomes of this plant
have been used in Thai traditional medicine as poultice, appetite stimulant, pain reliever, and
aphrodisiac®®. It was reported that the volatile oils of Kaempferia parviflora Wall. ex Baker
rhizomes contained terpenoids compounds such as limonene, sylvestrene, and borneol which
showed antibacterial activities against Pseudomonas aeruginosa, Bacillus subtilis, and Staphylo-
coccus aureus'. The structures of some constituents of the volatile oil are shown in Figure 2.
Since the identity and the quality of the crude drugs and volatile oils of the “Krachai-dam’
obtained from various sources have never been investigated before, this prompted us to evaluate

the qualities of this plant compared to the authentic sample.




Figure 1 Kaempferia parviflora Wall. ex Baker
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Figure 2 The structures of some compounds in volatile oil of Kaempferia parvifiora Wall.

ex Baker rhizomes

MATERIALS AND METHODS

Materials

Sieve: Aperture 180 microns, mesh no. 80 from Endocotts Ltd., London, England.

Plant materials: Twenty-five samples of fresh ‘Krachai-dam’ rhizomes (about 2.5 kg/
sample) were purchased from different provinces in central part, eastern part and north-
eastern part of Thailand during December 2001 to May 2002. To obtain dried crude drugs
samples, a 1-kg portion of each fresh rhizome was washed, sliced into small pieces, th
dried in an oven at 50°C for 48 hours. The dried materials were ground and passed th
a sieve with mesh no.180. The samples were kept at room temperature in-

containers and protected from light. e \



Authéhﬁc s;a}npiezgfhe fresh rhizomes of the ‘Krachai-dam’ authentic sample were
co![ec'zéd from Loei Province, Thailand for using in this study. Some of them were grown
in the nursery until reaching the flowering period. The flowering specimens were identified
by basing on the literatures™® As a result, this plant is Kaempferia parviflora Wall. ex Baker
in the family Zingiberaceae. The voucher specimen, Department of Medical Sciences (DMSc)
Herbarium No. 1575, was kept at the Department of Medical Sciences Herbarium.

To obtain the authentic crude drug, a 0.5-kg portion of the fresh rhizome was washed,
sliced into small pieces, then dried in an oven at 50°C for 48 hours. The dried materials
were ground and passed through a sieve with mesh no. 180. The dried sample was kept
at room temperature in a well-closed container and protected from light.

3. Standard substances: Borneol (CmH]BO, MW=154.24) and caffeic acid (CSHEOA,
MW=180.15) were purchased from Sigma, U.S.A.

4. Silica gel G: TLC precoated plate 20 x 20 cm, layer thickness 0.25 mm, Art. 5721 from E.
Merck, Germany.

5. Silica gel GF254: TLC precoated plate 20 x 20 cm, layer thickness 0.25 mm, Art. 5715
from E. Merck, Germany.

6. Refractometer: The refractive index values were determined by the refractometer (Carl
Zeiss, Germany).

7. Solvents and chemicals used: All of them are analytical grade.

Methods
1. Chemical identification
1.1 Preliminary test
Test Solution: Sample 1 g was refluxed with 20 ml of ethanol for 5 minutes and
filtered through cotton.
Ethanolic sulfuric acid: Conc. sulfuric acid (5 ml) was diluted with 95% ethanol to
100 ml.

Vanillin-sulfuric acid Test Solution (TS): Vanillin (1 g) was dissolved in 100 ml of

ethanolic sulfuric acid. The solution was freshly prepared before using.
Ethanolic ninhydrin Test Solution (TS): Ninhydrin (1 g) was dissolved in 50 ml of 95%

ethanol and mixed with 10 ml of glacial acetic acid.
1.1.1 For crude drugs
Procedure:

A. Examination of terpenoids: Test solution (5 ml) was decolorized with 1 g of

activated charcoal, mixed well and filtered. Vanillin-sulfuric acid TS (2 drops)

was added to the filtrate, mixed well and heated in a boiling water-bath for
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7 minutes. The color of the solution was noted.

B. Examinaiion of anthocvanins: Test solution (2 mi} was mixed with 1 drop

of a 5% wiv solution of potassium hydroxide and the color of the solution
was noted. Then, a 20% v/v solution of conc. sulfuric acid (1 drop) was
added to the solution and the color of the sclution was noted.

C. Examination of primary aming or aming acids: Test solution {2 drops} was

dropped on a filter paper and air-dried at room temperature. Ethanolic
ninhydrin TS {1 drop) was added 1o the same spot on the paper and dried
in a current of hot air. The color of the paper was noted.

D. Examination of flavenoids: Magnesium ribbon {1 piece) was added to 2 ml

of test solution, shaken well, and mixed with 2 drops of conc. hydrochioric
acid. The color of the solution was noted.
1.1.2 Far volatile oils
Sample preparation
1.1.2.1  To obtain the volatile oil samples, a 1-kg portion of each fresh
rhizome was washad and sliced into smali pieces, then distilled with water
{note: seven samples were omitted because the amount of rhizomes were not
adeguate to perform the test). The volatile oils were kept at 4'C in well-closed
containers and protected from light.
1.1.2.2  To abtain the authentic volatile ail, a 1-kg portion of the fresh
rhizomes was washed and sliced into small pieces, then distilled with water.
The authentic volatile oil was kept at 4 C in wellclosed containers and
pratected from light.
Procedure :
To examine terpenoids, the volatile oil sampie (1 drop) was added to 0.5
ml of 95 % ethanol and mixed well. Vanillin-sulfuric acid TS (2 drops) was
added to the mixture, mixed well, and the color of the solution was noted’,
1.2 Confirmatory test {Thin-layer chromatography)
1.2.1 For crude drug extracts
Sample solution: Sample (0.5 g) was refluxed with 10 ml of
methanol for 5 minuies, shaken frequently,
allowed 1o cool, and filtered. The filtrate

was adjusted to 10 ml with methanol.

Standard solution: Caffeic acid (1 mg) was dissolved in 10 mi
of methanoi.
Adsorbant: TLC piate sitica gel GF254.
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Developing solvent: Hexane: Ethyl acetate: Formic acid

{60: 30: 5).

Developing distance: 10 cm.

Spotting amount: 5 ul each.

Spraying reagent: Natural products-polyethyleneglycol reagent
(NP/PEG reagent) was prepared as
followed”.

NP reagent: Diphenylboric acid-2-amincethyl ester (1 g)
was dissolved in 100 ml of methanol.

PEG reagent: Polyethylene glycol 4000 (5 g) was dissolved
in 100 ml of 95% ethanol.

Detection: 1. The plate was observed under UV 254,

2. The plate was observed under UV 366.
3. The plate was heated at 80°C for 10
minutes, then sprayed while the plate
was still warm with NP reagent. Sub-
sequently, the plaie was sprayed with
PEG reagent. The plate was allowed
to dry in air and observed under UV366.
1.2.2 For volatile substances
Samples were tested using Thermomicro Analysis and Separation (TAS)
Oven Method".

Sample amount: Sample of dried rhizomes (0.8 g} was used.
Standard solution: Borneol {4 mg) was dissolved in 1 ml of

ethyl acetaie.
Temperature (time): 30°C (3 min), 50°C (5 min), 70°C (5 min),
90°C (6 min), 110°C (6 min), 135 C (3 min),
150°C (5 min), 160°C (3 min), and 190°C

(3 miny).
Adsorbant: TLC plate sifica gel G.
Developing solvent: Hexane; Ethy] acetate: Acetic acid
(90: 10: 1).
Developing distance: 15 om.
Spotting amount: 1 ul each.
Spraying reagent: Vanillin - phosphoric acid Test Solution {TS).

Vanillin {1 g) was dissolved in 25 ml of
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95% ethanol, mixed with 25 mi of distilled
water and 35 ml of ortho-phosphoric acid,
respectively. The solution was freshly
prepared before using.

Detection: After spraying with vanillin - phosphoric acid
TS and heating at 120°C for 10 minutes,
the spots were observed as follows:
1. in daylight.
2. under UV 366.

1.2.3 For volatile oil

Sample solutions: The volatile oil sample (10 ul ) was diluted
with 95% ethano! to 200 ul.
Standard solution: Borneol (4 mg) was dissolved in 1 ml of

ethyi acetate,

Adsorbant: TLC plate silica gel G.
Developing solvent: Hexane: Ethyl acetate: Acetic acid
(90: 10: 1).
Developing distance: 15 ¢m.
Spotting amount: 1wl each.
Spraying reagent: Vanillin-phosphoric acid TS.
Detection: Similar 1o the detection for volatile sub-

stances (1.2.2).
Quality Evaluation of Crude Drugs
2.1 Determination of ash
Total ash and acid-insoluble ash contents were carried out using the methods
in Thai Herbal Pharmacopoeia®.
2.2 Determination of extractives
Water-soluble and ethanol-scluble extractives were carried out using the
methods in Thai Herbal Pharmacopoeia™.
2.3 Determination of water {azeotropic distillation method)
Water was determined using the method in Thai Herbal Pharmacopoeia'.
FPhysicochemical Evaluation of Volatile Oil
3.1 Description
Samples were described for organoleptic characteristics.
3.2 Solubility

The solubility of samples was carried out at room temperature, using the
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definition described in Thai Pharmacopaeia’’.
3.3 Refractive index
The refractive index of samples was carried out at 20°C, using the method in
Thai Pharmacopoeia'’.
3.4 Relative density
The relative density of samples was carried out at 20°C, using the method in
Thai Pharmacopoeia'’.

RESULTS
1. Chemical identification
1.1 Preliminary test
1.1.1 For crude drugs
The color reactions of the crude drug samples and the authentic sample were
performed in order to test terpenoids, anthocyanins, primary aminefamino acids, and
flavoncids. The results of all tests were described as follows.

A, Examination of terpenoids: The preliminary test of twenty-five samples of

the crude drugs and the authentic sample were performed in addition of vanillin-
sulfuric acid TS and the blue color was developed. The resulis were positive to
terpenocids.

B. Examination of anthogyanins: The preliminary test of twenty-five samples

and the authentic sample were performed in the addition of potassium hydroxide and
the green to blue color of test solution was produced. The color of the solution was
changed to red in the addition of conc. sulfuric acid. The results were positive to
anthocyanins.

C. Examination of primary amine or amino acids: The preliminary test of twenty-

five samples and the authentic sample were performed in the addition of ethanclic
ninhydrin 7S to the same spot of test solution on the filier paper and the violet color
was produced. The results were positive to primary amine or amino acids.

D. Examination of flavonoids: The cyanidin reaction of twenty-five samples

and the authentic sample was performed in the addition of magnesium ribbon and
conc. hydrochloric acid, and the red coler of the solution was produced. The resulis
were positive to flavonoids.
1.1.2 For volatile oil

The results of the percentage vields of the volatile oif obtained from eighteen

samples of crude drugs and the authentic semple are shown in Table 1.
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Table 1 The percentage vields (% v/w) of volatile oil distilled by water from the authentic

sample and “Krachai-dam” fresh rhizomes

{Foviw)

Authentic sample

12
13
14
15

16

X + 8D {n=18)

* Single fest was performead.

To test terpenoids, the color reactions of the volatile oif samples and the
authentic volatile cil were performed in the addition of vanillin-sulfuric acid TS and the

purple color was produced. The results were positive to terpenoids.

1.2 Confirmatory test {Thin-layer chromatography)
1.2.1 For crude drug extracts
The confirmatory iests of twenty-five samples of ithe crude drugs and the
authentic sample were performed by thin-dayer chromatography. The results are

shown in Table 2 and Figure 3.
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Table 2 hRf Values of components in the methanolic solution of the crude drugs of “Krachai-

dam” rhizomes
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Figure 3 Thin-layer chromatograms of the crude drug extracts of “Krachai-dam” rhizomes and

the authentic sample, using a mixture of hexane-ethyl acteate-formic acid (60: 30: 5)

as the developing solvent.
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1.2.2 For volatile substances

The volatile substances of twenty-five samples of crude drugs and the authen-
tic sample were performed by TAS oven method. The results are shown in Table 3
and Figure 4,

Table 3 hRi Values of the volatile substances of the crude drugs of “Krachai-dam” rhizomes

hR' Values

1 i b]ue -
2 _Violet =
- 3 - - 7?_ ‘,M,wbtue - ]
. blue violt _omnge
5 brownvolet _yelow
6 | wine red 7 orang?w _.
7 violet - —
8 yelloyy - e
9 — blue
10 red violet -

* Flyorescent spots
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d-Borneol Limonene

Figure 2 The structures of some compounds in volatile oil of Kaempferia parviflora Wall.
ex Baker rhizomes

MATERIALS AND METHODS
Materials
1. Sieve: Aperture 180 microns, mesh no. 80 from Endocotts Ltd., London, England.
2. Plant materials: Twenty-five samples of fresh “Krachai-dam” rhizomes (about 2.5 kg/
sample) were purchased from different provinces in central part, eastern part and north-
eastern part of Thailand during December 2001 to May 2002. To obtain dried crude drugs

samples, a 1-kg portion of each fresh rhizome was washed, sliced into small pieces, the

containers and protected from light.
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Authé__nfic sample:"The fresh rhizomes of the ‘Krachai-dam’ authentic sample were

coi[ectéd from Loei Province, Thailand for using in this study. Some of them were grown
in the nursery until reaching the flowering period. The flowering specimens were identified
by basing on the literatures™® As a result, this plant is Kaempferia parviflora Wall. ex Baker
in the family Zingiberaceae. The voucher specimen, Department of Medical Sciences (DMSc)
Herbarium No. 1575, was kept at the Department of Medical Sciences Herbarium.

To obtain the authentic crude drug, a 0.5-kg portion of the fresh rhizome was washed,
sliced into small pieces, then dried in an oven at 50°C for 48 hours. The dried materials
were ground and passed through a sieve with mesh no. 180. The dried sample was kept
at room temperature in a well-closed container and protected from light.

Standard substances: Borneol (CmHmO, MW=154.24) and caffeic acid (C9H804,
MW=180.15) were purchased from Sigma, U.S.A.

Silica gel G: TLC precoated plate 20 x 20 cm, layer thickness 0.26 mm, Art. 5721 from E.
Merck, Germany.

Silica gel GF254: TLC precoated plate 20 x 20 c¢m, layer thickness 0.25 mm, Art. 5715
from E. Merck, Germany. |
Refractometer: The refractive index values were determined by the refractometer (Carl
Zeiss, Germany).

Solvents and chemicals used: All of them are analytical grade.

Methods

Chemical identification

1.1 Preliminary test
Test Solution: Sample 1 g was refluxed with 20 ml of ethanol for & minutes and
filtered through cotton.
Ethanolic sulfuric acid: Conc. sulfuric acid (5 ml) was diluted with 95% ethanol to
100 ml.

Vanillin-sulfuric acid Test Solution (TS): Vanillin (1 g) was dissolved in 100 ml of

ethanolic sulfuric acid. The solution was freshly prepared before using.
Ethanolic ninhydrin Test Solution (TS): Ninhydrin (1 g) was dissolved in 50 ml of 95%

ethanol and mixed with 10 ml of glacial acetic acid.
1.1.1 For crude drugs
Procedure:

A. Examination of terpenoids: Test solution (5 ml) was decolorized with 1 g of

activated charcoal, mixed well and filtered. Vanillin-sulfuric acid TS (2 drops)

was added to the filtrate, mixed well and heated in a boiling water-bath for
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2 minutes. The color of the solution was noted.

B. Examination of anthocyanins: Test solution (2 ml) was mixed with 1 drop

of a 5% wi/v solution of potassium hydroxide and the color of the solution
was noted. Then, a 20% v/v solution of conc. sulfuric acid (1 drop) was
added to the solution and the color of the solution was noted.

C. Examination of primary amine or amino acids: Test solution (2 drops) was

dropped on a filter paper and air-dried at room temperature. Ethanolic
ninhydrin TS {1 drop) was added to the same spot on the paper and dried
in a current of hot air. The color of the paper was noted.

D. Examination of flavonoids: Magnesium ribbon (1 piece) was added to 2 ml

of test solution, shaken well, and mixed with 2 drops of conc. hydrochloric
acid. The color of the solution was noted.
1.1.2 For volatile oils
Sample preparation
1.1.2.1  To obtain the volatile oil samples, a 1-kg portion of each fresh
rhizome was washed and sliced into small pieces, then distilled with water
(note: seven samples were omitted because the amount of rhizomes were not
adequate to perform the test). The volatile oils were kept at 4°C in well-closed
containers and protected from light.
1.1.2.2 To obtain the authentic volatile oil, a 1-kg portion of the fresh
rhizomes was washed and sliced into small pieces, then distilled with water.
The authentic volatile oil was kept at 4°C in well-closed containers and
protected from light.
Procedure :
To examine terpenoids, the volatile oil sample (1 drop) was added to 0.5
ml of 95 % ethanol and mixed well. Vanillin-sulfuric acid TS (2 drops) was
added to the mixture, mixed well, and the color of the solution was noted'.
1.2 Confirmatory test (Thin-layer chromatography)
1.2.1 For crude drug extracts
Sample solution: Sample (0.5 g) was refluxed with 10 ml of
methanol for 5 minutes, shaken frequently,
allowed to cool, and filtered. The filtrate

was adjusted to 10 ml with methanal.

Standard solution: Caffeic acid (1 mg) was dissolved in 10 ml
of methanol.
Adsorbant: TLC plate silica gel GF254.
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Developing solvent: Hexane: Ethyl acetate: Formic acid

(60: 30: 5).
Developing distance: 10 cm.
Spotting amount: 5 ul each.
Spraying reagent: Natural products-polyethyleneglycol reagent

(NP/PEG reagent) was prepared as

followed®.
NP reagent: Diphenylboric acid-2-aminoethyl ester {1 g)
was dissolved in 100 ml of methanol.
PEG reagent: Polyethylene glycol 4000 (5 g) was dissolved
in 100 ml of 95% ethanol.
Detection: 1. The plate was observed under UV 254.

2. The plate was observed under UV 366.
3. The plate was heated at 80°C for 10
minutes, then sprayed while the plate
was still warm with NP reagent. Sub-
sequently, the plate was sprayed with
PEG reagent. The plate was allowed
to dry in air and observed under UV366.
1.2.2 For volatile substances
Samples were tested using Thermomicro Analysis and Separation (TAS)
Oven Method”.

Sample amount: Sample of dried rhizomes (0.8 g) was used.
Standard solution: Borneol (4 mg) was dissolved in 1 ml of

ethyl acetate.
Temperature (time): 30°C (3 min), 50°C (5 min), 70°C (5 min),
90°C (5 min), 110°C (5 min), 135 C (3 min),
150°C (5 min), 160°C (3 min), and 190°C

(3 min).
Adsorbant: TLC plate silica gel G.
Developing solvent: Hexane: Ethyl acetate: Acetic acid
(90: 10: 1).
Developing distance: 15 cm.
Spotting amount: 1 pl each.
Spraying reagent: Vanillin - phosphoric acid Test Solution (TS)".

Vanillin (1 g) was dissolved in 26 ml of
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95% ethanol, mixed with 25 ml of distilled
water and 35 ml of ortho-phosphoric acid,
respectively. The solution was freshly
prepared before using.

Detection: After spraying with vanillin - phosphoric acid
TS and heating at 120°C for 10 minutes,
the spots were observed as follows:

1. in daylight.
2. under UV 366.
1.2.3 For volatile oil

Sample solutions: The volatile oil sample {10 pl ) was diluted
with 95% ethanol to 200 pl.

Standard solution: Borneol (4 mg) was dissolved in 1 ml of

ethyl acetate.

Adsorbant: TLC plate silica gel G.
Developing solvent: Hexane: Ethyl acetate: Acetic acid
(90: 10: 1).
Developing distance: 15 cm.
Spotting amount: 1 ul each.
Spraying reagent: Vanillin-phosphoric acid TS.
Detection: Similar to the detection for volatile sub-

stances (1.2.2).
Quality Evaluation of Crude Drugs
2.1 Determination of ash
Total ash and acid-insoluble ash contents were carried out using the methods
in Thai Herbal Pharmacopoeia.
2.2 Determination of extractives
Water-soluble and ethanol-soluble extractives were carried out using the
methods in Thai Herbal Pharmacopoeia™.
2.3 Determination of water (azeotropic distillation method)
Water was determined using the method in Thai Herbal Pharmacopoeia.
Physicochemical Evaluation of Volatile Oil
3.1 Description
Samples were described for organoleptic characteristics.
3.2 Solubility

The solubility of samples was carried out at room temperature, using the
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definition described in Thai Pharmacopoeia'’.
3.3 Refractive index
The refractive index of samples was carried out at 20°C, using the method in
Thai Pharmacopoeia' .
3.4 Relative density
The relative density of samples was carried out at 20°C, using the method in

Thai Pharmacopoeia' .

RESULTS
1.  Chemical identification
1.1 Preliminary test
1.1.1 For crude drugs
The color reactions of the crude drug samples and the authentic sample were
performed in order to test terpenoids, anthocyanins, primary amine/amino acids, and
flavonoids. The results of all tests were described as follows.

A. Examination of terpenoids: The preliminary test of twenty-five samples of

the crude drugs and the authentic sample were performed in addition of vanillin-
sulfuric acid TS and the blue color was developed. The results were positive to
terpenoids.

B. Examination of anthocyanins: The preliminary test of twenty-five samples

and the authentic sample were performed in the addition of potassium hydroxide and
the green to blue color of test solution was produced. The color of the solution was
changed to red in the addition of conc. sulfuric acid. The results were positive to

anthocyanins.

C. Examination of primary amine or amino acids: The preliminary test of twenty-
five samples and the authentic sample were performed in the addition of ethanolic
ninhydrin TS to the same spot of test solution on the filter paper and the violet color
was produced. The results were positive to primary amine or amino acids.

D. Examination of flavonoids: The cyanidin reaction of twenty-five samples

and the authentic sample was performed in the addition of magnesium ribbon and
conc. hydrochloric acid, and the red color of the solution was produced. The results
were positive to flavonoids.
1.1.2 For volatile oil

The results of the percentage yields of the volatile oil obtained from eighteen

samples of crude drugs and the authentic sample are shown in Table 1.
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Table 1 The percentage yields (% v/w) of volatile oil distilled by water from the authentic

sample and “Krachai-dam” fresh rhizomes

* Single test was performed.

To test terpenoids, the color reactions of the volatile oil samples and the
authentic volatile oil were performed in the addition of vanillin-sulfuric acid TS and the

purple color was produced. The results were positive to terpenoids.

1.2 Confirmatory test (Thin-layer chromatography)
1.2.1 For crude drug extracts
The confirmatory tests of twenty-five samples of the crude drugs and the
authentic sample were performed by thin-layer chromatography. The results are
shown in Table 2 and Figure 3.
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Table 2 hF{f Values of components in the methanolic solution of the crude drugs of “Krachai-

dam” rhizomes

*Fluorescent spots
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Figure 3 Thin-layer chromatograms of the crude drug extracts of “Krachai-dam” rhizomes and

the authentic sample, using a mixture of hexane-ethyl acteate-formic acid (60: 30: 5)

as the developing solvent.
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1.2.2 For volatile substances
The volatile substances of twenty-five samples of crude drugs and the authen-

tic sample were performed by TAS oven method. The results are shown in Table 3
and Figure 4.

Table 3 hFif Values of the volatile substances of the crude drugs of “Krachai-dam” rhizomes

Detection with

* Fluorescent spots
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Thin-layer chromatograms of the volatile oil, the volatile substances of
“Krachai-dam” rhizomes and the authentic volatile oil, using a mixture of hexane-

ethyl acetate-acetic acid (90:10:1) as the developing solvent.
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1.2.3 For volatile oil

The confirmatory tests of eighteen samples of the volatile oil and the authentic
volatile oil were performed by thin-layer chromatography. The results are shown in
Table 4 and Figure 4.

Table 4 hRf values of components in the methanolic solution of the volatile oil of “Krachai-

dam” rhizomes.

Day light Uv3e66*
1 e 2 violet =
2 21573 e blue
3 26 - 28 blue violet orange.
4 31 -34 brown violet yellow
5 41 - 43 wine red orange
6 6972 violet i
7 7 -77 yellow 55
8 80 - 83 o blue
9 = red violet 2

*Fluorescent spots

2. Quality evaluation of crude drugs
To evaluate the general qualities of crude drugs, five tests were performed. The
results of determinations of total ash, acid-insoluble ash, water-soluble extractive, ethanol-

soluble extractive, and water content are shown in Table 5.

Table 5  Quality evaluation of the crude drugs of “Krachai-dam” rhizomes

Test Authentic X £ S.D. X +10% X-10%
sample (n = 25)

Total ash* 464 5.05 + 1.08 5.56 i
Acid-insoluble ash* 124 1.41 £ 0.69 1i5h £
Water-soluble extractive* 20.25 19:26:+:2.52 X 17:33
Ethanol-soluble extractive™® 8.74 8.87 £ 1.41 = 7.98

Water* 8.33 8.82 £ 0.72 9.70 A

{Azeotropic distillation method)

* Duplicate tests were performed.
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3. Quality evaluation of volatile oils
3.1 Description
The volatile oils were clear and yellow liquid. They had characteristic aromatic odor
and bitter taste followed by a sensation of cold.
3.2 Solubility
The volatile oils were very soluble in 95% ethanol, ethyl acetate, chloroform, and
hexane. They were very slightly soluble in distilled water.
3.3 Refractive index
The results of the refractive index of eighteen samples and the authentic volatile oil

are shown in Table 6.

Table 8 The refractive index at 20°C of the volatile oil of “Krachai-dam” rhizomes

* Single test was performed.
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3.4 Relative density
The results of the relative density of five samples and the authentic volatile oil are

shown in Table 7.

Table 7 The relative density of the volatile oil at 20°C of “Krachai-dam” rhizomes

Sample Relative density* at 20°C
Authentic sample _ 0.9811
1 0.9809
2 0.9831
3 0.9798
4 0.9815
_ 5 _ 0.9795
X £SD.(n=5) 0.9810 + 0.0014

* Single test was performed.

DISCUSSION

Since crude drugs are of natural origin, their qualities were dependent on cultivation,
collection, preparation, and storage”’. To evaluate the qualities of so called ‘Krachai-dam’
rhizomes, the chemical identification of twenty-five samples from various sources in central,
eastern and northeastern parts of Thailand during December 2001 to May 2002 were performed
compared to the authentic sample by both preliminary tests and thin-layer chromatography (TLC).
From the preliminary tests, the results of the color tests of crude drugs samples were positive to
terpenoids, anthocyanins, primary amine/amino acids, and flavonoids. Using vanillin-sulfuric acid
TS, terpenoids of volatile oils were detected by forming the different colors (i.e., violet-red, blue,
yellow, or violet-brown)"™. The primary amine or amino acids were detected by the appearance
of violet color with ethanolic ninhydrin TS®. Like indicator, the anthocyanins, color pigments in
plants, produced the red color in the addition of acid and the green to blue color in the addition
of alkali™. The cyanidin reaction provided a positive result of flavonoids by producing the red color
in the addition of magnesium ribbon and conc. hydrochloric acid”. The TLC patterns of the
crude drugs samples and the authentic sample were carried out on silica gel GF254 using
a mixture of hexane-ethyl acetate-formic acid (60:30:5) as a mobile phase and detected with
NP/PEG reagent, which was a specific reagent for flavonoids detection®. This system provided
a clear result of the separation of different compounds (Figure 3). It was found that caffeic acid,
as a marker, showed similar hRf values (36-37) and color to spot 4 in the samples. Other orange

or yellow-green spots indicated other flavonoids.
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Other quality evaluation studies, i.e., determination of ashes, extractives and water con-
tent, were performed for the crude drug samples and the authentic sample. The total ash
consists of physiological ash and non-physiclogical ash™. The “physiological ash” is obtained
from the plant tissue and the “non-physiological” ash is obtained after ignition of contaminants
{e.g. sand and soill. The determination of acid-insoluble ash provides the presence of silica,
especially sand and siliceous earth. The variation of ash contents indicates the quality change of
samples. More contaminants will rise the ash contents. The extractions provide the amount of
active constituents in a given amount of samples extracted with different solvents when there is
no suitable assay method". The use of a suitable solvent is helpful to provide preliminary
information of a particular drug sample. The excessive moisture content in plant materials leads
to the deterioration due to the microbial growth, the presence of fungi or insects, and deterio-
ration following hydrolysis reaction™. Therefore, it is important to set limits for the water
content, especially for some plant materials, which absorbs moisture easity or deteriorates
quickly in the presence of water . The azeotropic distillation method is appropriate for samples
containing volatile substances™. In this study, determinations of total ash, acid-insoluble ash,
water-soluble extractive, ethanol-soluble extractive, and water content of the authentic sample
were similar to those of crude drug samples {Table 5). Thus, the appropriate specification of
quality control of the crude drugs was established as shown in the conclusion.

There are many methods for extraction of volatile oils. The popular methods are steam
distillation and water distiliation. In general, steam distillation is suitable for the fresh sample
while water distillation works for the dried one. However, for the volatile oils of *Krachai-dam’
rhizome, we found that water distillation provided better yields of volatile oils from the fresh
samples than steam distillation. The water distillation of the eighteen samples yielded the
average as 0.09 £ 0.03 % viw (X £ S.D.}, while the water distillation of the authentic sample
yvielded 0.04 % viw. The chemical constituents of various volatile oils samples of *Krachai-dam’
rhizomes were identified compared to the authentic sample by preliminary test and thin-layer
chromatography. From the prefiminary test, terpenoids were tested with vanillin-sulfuric acid TS,
producing the purple color. Thin-layer chromatography was carried out on silica gel G using a
mixiure of hexane-ethyl acetate-acetic acid (90:10:1) as a mobile phase. The chromatograms
were sprayed with vanillin-phosphoric acid TS and detected with visible light and UV366. [t was
found that all samples had similar TLC patterns, compared to the authentic sampie (Figure 4).
Spot 4 of the volatile oil corresponded to borneol, a marker, which was a brown-violet-colored
spot {observed in visible light} and a yeliow-colored spot (observed under UV366} with hF‘{f
values 31-34 (Table 4, Figure 4). The TAS oven method is very useful for studying the volatile
substances because it is simple, rapid, and sensitive. Therefore, the volatile substances of the

“Krachai-dam’ rhizomes were investigated using TAS oven method compared to the constituents
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of those volatile ails. The results of TLC chromatograms indicated that 10 spots of the volatile
substances of the “Krachai-dam’ rhizemes were identified, which nine spots {spots 2-10 of Table
3 and spots 1-9 of Table 4) were corresponded to those of the volatile oils (Figure 4). Therefore,
TAS oven method is suitable for detection of volatile substances in *Krachai-dam’ crude drugs.

The physicochemical properties of the volatile oils from the *Krachai-dam” rhizomes were
also studied for identity purpose in terms of the refractive index and the relative density. The
refractive index of the volatile oils was measured at 20 C'' as shown in Table 6. The average and
its variation of the refractive index (X = S.D.) was 1.4731 £ 0.0018. Many pharmacopoeias (i.e.,
Thai Pharmacopoeia) express the refractive index to three decimal digits’?, thus the refractive
index was established in terms of three decimal places as shown in the conclusion. The relative
density of the volatile oils was measured at 20°C, compared to water™ (Table 7). The average
and its variation of the relative density (X + S.D.) was 0.9810 £ 0.0014, As the same reason of
the refractive index, the relative density was also set up in terms of three decimal values as

shown in the conclusion.

CONCLUSION
The results of the preliminary showed that the “Krachai-dam” rhizomes contained

terpenoids, anthocyanins, primary aminefamino acids, and flavoneids compounds. The results of
the confirmatory tests confirmed that the “Krachai-dam’ rhizomes contained terpenocids and
flavonoids. From the results of the quality control study, the qualities of the crude drugs of
‘Krachai-dam’ rhizomes were proposed from the results of the maximum limits (X + 10%) for the
liited amount of determination of the term “not more than” such as the ashes and the water
content, and the results of the minimum limits {X -10%! for the limited amount of determination
of the term “not less than” such as the extractive contents. Therefore, the specification of the
crude drugs is proposed as follows:

Total ash: not more than 6% w/iw

Acid-insoluble ash: not more than 2% wiw

Water-soluble extractive: not less than 17% wiw

Ethanol-soluble extractive: not less than 8% wiw

Water: not more than 10% viw

The results of the preliminary and confirmatory tests showed that the volatile oil of

*Krachai-dam” rhizomes contsined terpencids compounds. From the results of the physico-
chemical evaluation, the specification of the volatile oil of *Krachai-dam” rhizomes is establishad
as follows:

Refractive index, at 20°C: 1.471 - 1.476

Relative density, at 20°C: 0.980 - 0.983
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ABSTRACT

Quality control study of 20 samples of Khamin-krua, Arcangelisia flava (L.) Merr. stems,
purchased from different traditional drugstores in Bangkok and Nonthaburi during January 1989-
1991 was performed compared to the authentic samples from Chanthaburi botanical garden. The
principal alkaloid of Khamin-krua, berberine,has been used as antidiarrheal and stomachic. The
assay was carried out by column chromatography using only 2.5 g of alumina in small column for
the purification of berberine and determined its concentration by spectrophotometry. The method
was simple, rapid and sentitive for routine analysis. The appropriate chemical specification was
also established.

Key words :  Khamin-Krua, Arcangelisia flava, Quality control, Berberine, Spectrophotometry.

Introduction

Khamin-krua is a local name for several Thai medicinat plants belonging to different
botanical origins i.e. Anamirta cocculus Wight & Am. (Menispermaceae)’, Arcangelisia flava (L))
Merr. (Menispermaceae)™, Combretum acuminatum Roxb. {Combretaceae)™ and Fibraurea tinctoria
Lour. (Menispermaceae)®®. Traditionally, the stem of khamin-krua has been used as stomachic,
blood fonic, emmenagogue and astringent; flowers are used as antidysentery; roots are used to
treat orchitis, red eyes, blepharitis and to improve lymph quality”®. Panvisavas et al.”® reported
that khamin-krua from old-styted drugstores in Bangkok, Chanthaburi botanical garden and Songkhla
province were derived from different plants. Khamin-krua from old-styled drugstores in Bangkok
was different from the one from Chanthaburi botanical garden, but the rhizomes of both plants
contained berberine and palmatine aikaloids while the one from Songkhla province contained
palmatine and jatrorrhizine alkaloids with no berberine.  Amatayakut and Pecharaply® reported
that Khamin-krua from Chanthaburi botanical garden was botanically identified as Arcangelisia
flava (L) Merr. (Menispermaceae). Boonyaprakarn et al® solated palmatine and jatrorrhizine
alkaloids from the stems of khamin-krua derived from Fibraurea tinctoria Lour. {(Menispermaceae).

Khamin-krua used in this study was derived from Arcangelisia flava (L) Merr. It is a

climber with bright yellow wood (Figure 1, wildly distributed in south eastern and southern parts

1215 1315

of Thailand." The stems contain berberine™", columbamine™, palmatine™, jatrorrhizine,
pycenarrhine, dehydrocorydaimine, thalifendine, 8-hydroxyberberine, limacine, homoaromoline'®,
6-hydroxyarcangelisin, 2-dehydroarcangelisinol, tinophylol, 6-hydroxyfibleucin, 6-hydroxyfibraurin

and fibleucin'® (Figure 2).
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Figure 1 : The sketches of Arcangelisia flava (L.) Merr.
1. The stems, leaves and fruits.
2. The female flower.

3. The ovaries.
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Figure 2 Structural formula of some alkaloids in Arcangelisia flava {L.) Merr. stems.
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Berberine has been shown to be the principal alkaloid in this plant®. Generally, plants
containing berberine have been used as antidiarrheal agent and stomachic in Chinese, Japanese
and Korean medicinal preparations .

Since Khamin-krua (Arcangelisia flava (L) Merr.) contains berberine, an effective anti-
diarrheal agent. Thus for the purpose of the promotion and mobilization of this medicinal piant
applications, the authors have considered making a systematic study of its quaiity, then setting
up it standard specifications. Moreover, a satisfactory assay procedure for berberine content in

the crude drug was also investigated.

Materials and Methods
Materials

1. Sieve; Aperture 180 microns, mesh no. 80 from Endecotts Ltd., London, England.

2. Microsoxhlet exiracting apparatus consisting of a 35-ml flat-bottorn flask with ground
joint cone NS 12/19 and a 10-ml microsoxhlet extractor with condenser socket NS 24/
25 and flask socket NS 12/18.

Column: Glass column, about 9 mm in internal diameter and about 15 em long.

4, Extraction thimbles: Cellulose, single thickness, internal diameter X external length 10
mm X 50 mm, external diameter X external length 12 mm X 50 mm from Whatman
Ltd., England.

5.  Double beam spectrophotometer : JASCO, Model UVIDEC-850, 1-cm cells.

6.  Authentic samples of crude drugs : Two fresh samples of Khamin-krua stems were
collected from Chanthaburi botanical garden in April 1989 and October 1991. Its botani-
cal origin was identified as Arcangelisia flava (L.) Merr. by Botanical Section, Division of
Medicinal Plant Research and Development, Department of Medical Sciences, DMS
Herbarium no. B75. The stems were washed thoroughly, then cut into small pieces
and dried in an oven at 45 -50 C for 15 hrs. The dried samples were ground to powder,
then passed through sieve no. 180 and kept in well-closed containers.

7. Crude drug samples : Twenty samples of Khamin-krua stems were purchased from
different traditional drugstores in Bangkok and Nonthaburi during January 1989-1931.
Other foreign substances were removed from the samples and cut into small pieces.
ts pharmacognostical characteristics were studied by comparison with the authentic
samples and were identified by Pharmacognostical Section, Division of Medicinal
Plant Research and Davelopment, Department of Medical Sciences. Each crude drug
sample was ground to powder, passed through sieve no. 180 and kept in well-closed
containers.

8. Standard substances : Berberine chloride was purchased from Fluka AG, CH-9470
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Buchs, Switzerland. Palmatine iodide was isolated and identified by Phytochemical

Section, Division of Medicinal Plant Research and Development, Depariment of Medi-

cal Sciences.

9. Neutral aluminum oxide and silica gel 60 TLC plates, precoated 20 X 20 cm, layer
thickness 0.25 mm, Art. 5721 from E. Merck, Germany.

10.  Solvents and chemicals were all analytical grade.

Methods

1.  Chemical identification

A. Preliminary test

Test solution: Sample 1 g was refluxed with 25 ml of methanol for 10 min and

filtered.

Reagent :

1.

2
3
4,
5

Cong. nitric acid.

Ether.

Hydrogen peroxide 7S.....A 3 per cent w/v of hydrogen peroxide in water.
Cone. hydrochleric acid.

Dragendorff TS..... Bismuth subnitrate 0.85 g was dissolved in a mixture of
40 ml of water and 10 ml of glacial acetic acid. A 40 percent w/v sclution of
potassium iodide (50 ml) was added and mixed. This stock solution was
refrigerated for prolonged storage. For use, this stock solution {10 ml) was
mixed with 20 ml of glacial acetic acid and dituted with water to 100 ml.

3 N Sulfuric acid..... Suliuric acid (84 ml} was carefully added to water, and
diluted to 1,000 ml with water.

0.1 N Potassium permanganate..... About 3.3 g of potassium permanganate
were dissolved in 1,000 ml of water in a flask, and the solution was hoiled
for about 15 min. The stopper was inserted in the flask, and it was allowed

io stand for at least 2 days, and filiered.

Procedure :

1.
2.

unwnaiadravauulus

Test solution 2 ml were observed under UV366 and the color was noted,
Conc. nitric acid 0.5 ml was added to 2 ml of test solution, mixed well and
the color of the solution was noted.

Test solution 2 ml were evaporated until dryness, the residue was dissolved
with 2 ml of ether, then 0.5 ml of hydrogen peroxide TS was added, mixed
well and conc. hydrochloric acid 1 ml was carefully added. The color of the

ring at the zone of contact was noted.



4. Test solution 1 mi was evaporaied until dryness, then a few drops of
Dragendorff TS were added and the color of the precipitate was noted.

5. Test solution 5 ml were evaporated until dryness, the residue was dissolved
with 2 ml of 3 N sulfuric acid, then a few drops of 0.1 N potassium perman-
ganate were added and the color of potassium permanganate on warming

was noted.

B. Confirmatory test (Thin-layer chromatographic analysis)
Standard condition : Normal saturation, room temperature.
Test solution : Sample 0.5 g was refluxed with 20 ml of methanal for 5 min and
filtered. The filtrate was evaporated under reduced pressure to 5 mi.
Standard solution : Separately dissolved 1 mg each of berberine chloride and
palmatine iodide in 1 mi of water,
Layer : TLC plate silica gel 60.
Developing solvent : Buianol-acetic acid-water 7:1:2
Developing distance : 12 cm.
Spotting amount : 2 u each.
Spray reagent : Dragendorff TS.
Detection : 1. Visible in daylight.
2. Fluorescence under UVSEE.
3. Visible with Dragendorff TS.

1. Determination of ash
Tatal ash and acid-insoluble ash contents were carried out using the methods in Thai

Pharmacopoeia’.

{Il.  Determination of extractives
Water-soluble and ethanol-soluble extractives were carried out using the methods in
British Pharmacopoeia”®. Chloroform-soluble extractive was determined as described in the

United States Pharmacopoeia, using chloroform instead of hexane'.

IV. Determination of loss on drying

Loss on drying was determined as described in Thai Pharmacopoeia'.
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V.  Determination of berberine in crude drug

1. Preparation of standard soluticns

About 4, 8, 12, 16 and 20 mg of berberine chloride, previously dried at 110°C for 4 hr,
were accurately weighed and placed in separate 50-ml volumetric flasks, dissolved with 25 ml of
methanol, then diluted to velume with hydrochloric acid-methanol 1:100 and mixed well.
The concentrations of standard solutions obtained were 0.08, 0.16, 0.24, 0.32 and 0.40 mg/ml,
respectively.

2. Selection of a proper wavelength

Twao and a half ml of standard sofution at a concentration of 0.24 mg/ml were transferred
to a 26-mi volumetric flask, then diluted to volume with ethanol and mixaed well. Ten ml of this
solution were transferred to a 25-ml volumetric flasks, dituted to volume with 0.5 M suifuric acid
and mixed well.

The uitraviglet absorption spectrum of the solution in 1-cm cells scanned through a wave-
length range from 200-500 nm was recorded.

3. Preparation of aluminum oxide column

Aluminum oxide column was prepared by filling the mini column with 2.5 g of neutral
aluminum oxide using wet method, then washed with about 15 ml of ethanot.

4. Preparation of the calibration curve for berberine chloride

Two and a half mi of each standard solution was accurately applied to separate pretreated
aluminum oxide columns, eluted with 15 ml of ethanol in portions, the eluate was combined into
25-ml volumetric flasks, then diluted to volume with ethanol and mixed well. Ten ml of each
solution was accurately transferred to separate 25 ml volumetric flasks, diluted to volume with
0.5 M sulfuric acid and mixed well. The absorbances of standard solutions in | -cm cells were
measured at 345 nm, using 0.5 M sulfuric acid as a blank.

The calibration curve between absorbances and concentrations of the standard solutions
was plotted.

5. Assay of berberine in crude drug

The sample 0.5 g was accurately weighed, placed in a microsoxhlet extracting apparatus,
added with 25 ml of hydrochloric acid-methanol 1:100, then refluxed to cclorless and allowed to
cool. The extract was transferred to a 50-ml volumetric flask and the extractor was washed with
hydrochloric acid-methancol 1:100 in portions. The washings and the extract were combined
and made up to volume. This solution 2.5 mi were accurately applied to a pretreated aluminum
oxide column, eluted with 15 ml of ethanol in portions, the eluate was combined into a 25-ml
volumetric flask, then diluted to valume with ethancl and mixed well. This solution 10.0 ml were
transferred to a 25-ml volumetric flask, diluted to volume with 0.5 M sulfuric acid and mixed well.

The absorbance of the sample solution in 1-cm cells was measured at 345 nm, using 0.5 M
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-read. The percentage of berberine on t

chloride from the following formula

Berberine chloride content = CX125 %
w X 1000
Where
C = Concentration of berberine chloride in the sample solution

curve (ug/ml).

w Weight of sample on the water-free basis (g).

6. Recovery of the assay procedure

Known amount of 3, 7 and 10 mg of berberine chloride, previously dried at 110°C for 4 hr,
were separately added to three equal portions of the authentic sample of crude drug and the
berberine contents were determined as described in the above assay procedure.

7. Sample analysis

The berberine content, calculated as berberine chloride, in 20 crude drug samples were

determined as described in the assay procedure.

Results
I. Chemical identification
The chemical identification of 20 samples of Khamin-krua purchased from different tradi-
tional drugstores in Bangkok and Nonthaburi was performed compared to the authentic sample
of the stems of Arcangelisia flava (L.) Merr. collected from Chanthaburi botanical garden by

preliminary test and thin-layer chromatographic analysis and the results are shown in Table 1 and

Figure 3.
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Figure 5 : Calibration curve for berberine chloride prepared by plotting the absorbances of five
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~The determination of berberine, calculated as berberine chloride, in. authentlc sample of

crude drug by the recommended method gave 'h' average recovery



Table 2 :  Recovery of the assay procedure

Dry weight Amount of Berberine Amount of
Sample of sample standard chloride standard Recovery
taken added content recovered (%)
i @ (g) i ) fptsieme] 00
2l 0.4798 : S 1.25 Y = _
25 0.4854 - - ENSUIGOSH/RNEN 198 000354 = 9916
3 04703~ SESTINCHINSS 270~ "SEUDOSVRNNS 9790
ol 0.4746 EUOI0IoRE 338 - EROICT 9959
X 98.91
SD 0.69

lll. Quality evaluation of crude drug

Crude drugs were derived from heterogenous sources, it could well be that faulty collec-
tion or possible deterioration due to incorrect or extended storage might have altered the content
of constituents in crude drugs. To assess the value of crude drugs, their quality evaluations were
performed in four main categories; i.e. determination of ash, extractives, loss on drying, and

berberine content. The results are shown in Table 3.
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Table 3: Quality evaluation of Arcangelisia flava (L.) Merr.

Extractive content
(%)

Discussion

The function of quality control and drug evaluation is to assess the value of raw materials
and to ensure that the final product is of the required standard”. In this study, the chemical
identification of various samples of Khamin-krua from traditional drugstores was performed
compared to the authentic samples by preliminary test and thin-layer chromatographic analysis.
Since berberine, the major alkaloid, was present with other minor isoquinoline alkaloids in this
crude drug, the preliminary test was emphasized on the detection of isoquinoline alkaloids by
precipitation with Dragendorff TS and by color reaction with conc. nitric acid. Other reactions

were also investigated as the characteristics of this crude drug. Thin-layer chromatographic
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separation was carried out on silica gel G using a mixture of butanol-acetic acid-water (7:1:2) as
a mobile phase. This system gave a good spread of Rf values and had high reproducibility. The
results of chemical identification showed that Khamin-krua contained berberine and palmatine
alkaloids.

Alkaloids are basic nitrogenous substances, physiologically active and usually obtained
from natural resources. There are many methods for the extraction of alkaloids from crude drugs.
The choice of the method will depend on the nature of the desirable alkaloids as well as other
constituents present in crude drug. Ethanol is a good extracting solvent for both alkaloidal salts
and free alkaloids’'. For industrial purpose, a commonly used solvent is acid ethanol which will
yield the alkaloidal salts, and this method is low cost™. For these reasons, the authors extracted
Khamin-krua with different acid alcohol mixtures and found that the best extraction method
was to extract the sample with a mixture of hydrochloric acid-methanol (1:100) in a
microsoxhlet extracting apparatus. An alumina column afforded an elution of pure berberine
chloride, confirmed by thin-layer chromatographic analysis and ultraviolet spectrophotometry
with authentic sample of berberine chloride, other alkaloids are undetectable.

The results of the study showed that berberine chloride in a mixture of ethanol and 0.5 M
sulfuric acid exhibited absorption maxima at the wavelength 227 nm, 263 nm, 345 nm and 424
nm. A wavelength in the vicinity of 345 nm would probably be the best, for the assay of this
crude drug. The assay of berberine, calculated as berberine.chloride, in the crude drug by column
chromatography followed by spectrophotometry gave a linearity at a concentration range from
0 to 20 pg/ml. This method gave percentage recovery of 97.97-99.59%. for three determinations
with a standard deviation of 0.69. The method was simple, rapid and sensitive for routine
analysis.

Ash residue consists of an inorganic mixture of metallic salts and silica. In certain crude
drugs the percentage variation of the weight of ash from sample to sample is very small and any
marked difference indicates a change in quality. Unwanted parts of drugs sometimes POSSESS
a character which will raise the ash value. More direct contaminant such as sand or earth is
immediately detected by ash value. The extraction of any drug with a solvent yields a solution of
different compounds. The composition of this solution will depend upon the drug and upon the
solvent used. The use of a single solvent can be the means of providing preliminary information
on the quality of a particular drug sample®'. Because the presence of excessive water in the
crude drugs will promote the growth of microbes, fungi or insects and the hydrolysis of
constituents leading to deterioration of drug, it is necessary to determine the water content of
this crude drug, the pharmacopoeial limits of water for vegetable drugs are usually 8-14% with
few exception”. Hence the appropriate specification to control the quality of this crude drug

was established as shown in the following conclusion. This specification derived from the
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experimental results, i.e. ash content, acid-insoluble ash content, water-soluble extractive,
ethanol-soluble extractive, chloroform-soluble extractive, loss on drying and berberine chloride
content were 2.01-3.12%, 0-0.58%, 6.05-10.27%, 3.76-6.78%, 0.92-1.87%, 6.09-9.70%, and
2.21-3.83%, respectively, with the standard deviations of 0.31, 0.15, 1.30, 0.71, 0.25, 0.95, and
0.42, respectively.

Conclusion

From the results of the study, the apporopriate chemical specifications of Arcangelisia
flava (L) Merr. stems are proposed from the results of sample analysis. When X is the arithmatic
mean of the results, the maximum limits (X +10%) are stated for the limited amount of total ash,
acid-insoluble ash, and loss on drying and the term “not more than” are expressed for their
specifications. Besides these, the limits of active or major constituents and extractives are stated
the minimum limit (X - 10%) and the term “not less than” is used for their specifications.

Total ash content not more than 3%.

Acid-insoluble ash content not more than 1%

Loss on drying not more than 10%

Water-soluble extractive not less than 7%

Ethanol-soluble extractive not less than 4%

Chloroform-soluble extractive not less than 1%

Berberine chloride content not less than 2.5%
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Chemical and Physical Specifications
of Derris scandens (Roxb.) Benth.
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ABSTRACT

Thao-wan-priang, Derris scandens (Roxb.) Benth., has long been used in Thai traditional
medicine as diuretic, analgesic, antipyretic and muscle relaxant. The quality standard of this crude
drug has not been reported. Therefore a study was conducted on 16 samples of this crude drug
obtained from the Northern, Northeastern and Central parts of Thailand. The values of total ash
content, acid-insoluble ash content, water-soluble extractive, 50% ethanol-soluble extractive,
95% ethanol extractive, moisture content and foaming index were given. Chemical
identification of this crude drug both by Thin-layer chromatography and High-performance
liquid chromatography was also reported. The results of this study can be used to set up the
appropriate chemical and physical specifications of Thao-wan-priang which will be useful for

quality contral of this crude drug and its health products.

KEY WORDS :Thao-wan-priang, Derris scandens (Roxb.) Benth., chemical and physical specifi-

cations, quality control, health products.
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ABSTRACT

Derris scandens (Roxb.) Benth. or Thao-wan-priang stems exiract in 50 % ethanol is a
potential Thai herbal extract to use for herbal health products. It has been reported for several
pharmacological uses such as hypotensive, immunostimulant, anti-fungal, anti-inflammatory, and
free radical scavenging activities. Since the quality of this extract has not been reported yet.
Therefore, a study was carried out using 9 samples of the 50 % ethanolic extracts of crude
drugs obtained from the Northern, Northeastern and Central parts of Thailand. The values of
water-soluble extractive, 50 % ethanol-soluble extractive, moisture content and foaming index
were given. Chemical identification of this extract both by Thin-layer chromatography and
High-performance liquid chromatography was also included. The results of this study is
beneficial for setting the preliminary criteria of chemical quality control of Thao-wan-priang

extract in 50 % ethanol which will be useful for quality control of its health products.

Key words : Thao-wan-priang extract in 50 % ethanol, Derris scandens (Roxb.) Benth.

extract in 50 % ethanol, chemical quality, quality control, health products.
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Chemical Specification of
Gynostemma pentaphyllum (Thunb.) Makino

Warunee Jirawattanapong, Jaree Bansiddhi
Yenchit Techadamrongsin, Duangpen Pattamadilok

Medical Plant Research Institute, Department of Medical Sciences

ABSTRACT

Gynostemma pentaphyllum (Thunb.) Makino (Cucurbitaceae) is of interest as a potential
crude drug. Its chemical constituents were identified as gypenosides, dammarane-type
saponins, which possessed various activities : antitumor, antilipemic, and anti-inflammatory
activities etc. In this investigation, the quality of G. pentaphyllum collected from 13 various
areas, both wild and cultivated, was examined. The chemical identifications were provided by
colour reaction, froth test and TLC fingerprint. The efficient methods to determine the total
saponins which are pharmaceutically valuable have been developed. Subsequently, the chemical

specifications for the aerial parts of this herb were provided.

Key words :  Gynostemma pentaphyllum, Chemical specification, Total saponins
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Introduction

Gynostemma pentaphyllum (Thunb.) Makino belongs to the family Cucurbitaceae. It is
widely distributed in the South Shaanxi and the southem area of the Yangtze River of China,
Japan, India, Indo-China, and Indonesia. In Thailand, this plant is found growing wild on high-
lands in the northern region such as Doi Chiang Dao, Chiang Mai province where it is also
cultivated for commercial purposes. G. pentaphyllum is a herbacious climber with slender stem
and 2-branched tendril. The leaves are compound, consisting of 3 - 5 leaflets, rarely 7 leaflets,
ovate-orbicular in outline. The male and female flowers grow on separate plants. Flowers are
very small, greenish yellow and arranged in a panicle. Fruits are small, globose, and black when
ripe*.

The aerial parts are of interested as potential crude drug. In Japan, it is known as
Amachazuru which is used as antilipemic®®, antitumor™®, and health food supplements®. The
utilities of this plant in China is anti-inflammatory, antitussive, treatment of cough, and chronic
bronchitis'  G. pentaphyllum is known as Panchakhan in Thailand. Although it is said to be one
of the most commonly medicinal plants in many countries in Asia, there has been no report for

its traditional use in Thailand except a well-known herbal tea in the recent year.
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Earlier phytochemical studies of G. pentaphyllum were reported the dammarane-type
saponins, gypenosides (Figure 1) of which the structures were related to ginsenosides from the
Ginseng root, as the major constituents''. Eighty two saponins have been isolated and identi-
fied™. The structures of gypenosides III, IV, VIIl and XII were identical to ginsenosides Rb, Rb,,
Rd and F2, respectively . Antilipemic gynosaponins were reported as gynosaponins A, B, E, F,
G, I, K, M, N, O*. Gypenosides I-IIl, V, VIVIII, X-XIII, XIX-XX, XXII-XXIX had antitumor activity’®,
while gypenosides XXX-XLI had anti-peptic ulcer activity'*. Total saponins isolated from this plant
had anti- inflammatory”, anti platelet aggregation'®, anti- atherosclerosis and anti-aging activi-
ties'’. Furthermore, G. pentaphyllum contained many minerals such as calcium, magnesium,
manganese, copper, potassium, sodium, iron'® and amino acids'.

Since G. pentaphyllum becomes a popular health food supplement in Thailand and there
is still no information presently available that specifically deal with chemical specifications of this
crude drug. In this investigation, two wild samples and eleven cultivated samples were analyzed
and its appropriate chemical specifications are established to convince the ultilization and quality

control of this crude drug.
Materials and Methods

Materials

1. Crude drug sample : Eleven samples and 2 samples of Gynostemma pentaphyllum (Thumb.)
Makino were taxonomic collected from various cultivated areas and 2 different wild areas,
respectively, in Chiang Mai province during December 1999 to March 2000. The voucher
specimen (Bansiddhi 43-21) was deposited at the Botanical Laboratory, Medicinal Plant
Research Institute of Department of Medical Sciences. The botanical identifications were
determined using description of Aymonin', Backer’ and WU’, and compared with the
authentic specimen (Kerr-6555) at the Bangkok Herbarium (BK), Department of Agriculture,
Ministry of Agriculture and Cooperative. The foreign matters were removed. The aerial parts
were washed thoroughly, then cut into small pieces, dried in the hot-air oven at 50°C, ground
to powder, passed through sieve with mesh no. 80 and kept in the well-closed containers.
Sieve : Aperture 180 microns, mesh no. 80 from Endecotts Ltd., London, England.
Sep-Pak C-18 Cartridges from Waters Corp., USA.

TLC Plate Silica gel 60, precoated, 0.25 mm thickness, Art. 5721 from E. Merck, Germany.
Antimony trichloride from E. Merck, Germany.

Conc. Sulfuric acid from Farmitalia Carlo Erba, Italy.

L S

Solvents and chemicals used in this investigation were all analytical grade, and water was

distilled water.
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Methods
I. Chemical Identification
A. Preliminary Test
1. The powdered drug (0.5 g) was heated with 10 ml of water on a water-bath for 15 min,
then filtered. The filtrate was transferred to a separatory funnel and extracted with the
equal volume of butanol. Activated charcoal (0.1 g) was added to the butanol layer,
stirred and filtered. The final filtrate was proceeded as following:

1.1 Two-ml of the butanol extract was evaporated to dryness in porcelain dish, added
dropwise saturated solution of antimony trichloride in chloroform, evaporated to
dryness again and the colour was noted™.

1.2 Two-ml of butanol extract was evaporated to dryness in porcelain dish, added a few
drop of conc. sulfuric acid and the colour was noted.

2. The powdered drug (0.5 g) was heated with 10 ml of water on a water-bath for 15 min,

then filtered. One-ml of the filtrate was transferred to a test-tube and shaked for a

while, a long lasting foam was observed”.

B. Thin Layer Chromatography (Confirmatory Test)
Sample preparation : The powdered drug (1 g) was refluxed with 50 ml of water for

2 hr, filtered and washed with hot water, then transferred to 100-ml volumetric flask and
adjusted to volume. Ten-ml portion of the solution was transferred to a separatory funnel, 15 ml
of water was added and the mixture was extracted with three 10-ml portions of butanol. The
butanol extract was evaporated to dryness, then dissolved in 10 ml of water. Five-ml portion of
the resulting solution was applied to Sep-Pak C-18 and washed with 10 ml of water, 5 ml of 50%
methanol, 2 ml of 60% methanol and eluted with 2 ml of absolute methanol. The methanol
eluate was concentrated to 1 ml.

Adsorbent : Silica gel 60, precoated 0.25 mm thickness, E. Merck

Developing solvent : Chloroform:methanol:water (65:35:10 lower phase)

Developing distance: 10 cm

Spotting amount : 10 Wl

Detection : Spray with excess amount of 20% sulfuric acid and activating at 105°C for

5 min.

[I. Quality Evaluation
A. Determination of Ash
Total ash and acid-insoluble ash content were determined as described in Thai Pharmaco-

poeia”.
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B. Determination of Extractive Values
Ethanol soluble and water soluble extractive were carried out using the methods

described in British Pharmacopoeia™.

C. Determination of Water Content
Water content was carried out by the azeotropic method described in The United States
Pharmacopoeia XXII*.

D. Determination of Foaming Index

Foaming index was determined as described in Thai Herbal Pharmacopoeia Vol. 11,

E. Determination of Fixed Qil Content

Fixed oil content was carried out using method described in The Quantitative Analysis of
Drugs™.

The powdered drug (5 g} was accurately weighed, placed in an extraction thimble and
extracted with light petroleum (b.p. 40°C to 60 C ) in a soxhlet apparatus for 3 to 4 hours. The
thimble was removed and dried. The contents were ground finely in a mortar, returned into the
thimble and continued the extraction for another hour. After evaporation of solvent, the oil was
dried to constant weight at 100°C. The percentage of the fixed oil was calculated on the water

free basis.

F. Determination of Total Saponins* Content by Modified Method

The analytical conditions of the determination procedure for total saponins content in
crude drug was modified by the following principle of Takemoto’s method”.

The fine powdered (180 LLm) 0.5 g of G. pentaphyllum was accurately weighed and placed
in a 250-ml round bottom flask, then refluxed with 50 ml of water for 2 hours and filtered. The
marc was washed with a proper volume of hot water. The washing and the filtrate were

combined, transferred to 100-ml volumetric flask and adjusted to volume. Twenty-ml portion of

~ this solution was transferred to a separatory funnel and extracted with three 10-ml portions of




nical Identific e 4 : : :
The chemical identification of 11 samples of G. pentaphyllum collected from heterogenous
cultivated areas was performed compared to both samples obtained from different wild areas by
preliminary test and Thin-layer chromatographic analysis. The results are shown in Table 1,

Figure 2 and Table 2, respectively.

Table 1 Chemical identification of aerial parts of G. pentaphy/lum (Thunb.) Makino.

All samples gave ~ All samples Al samples produced
violet colour gave red colour persisting foam for

over 30 min

violet colour red colour - produced persisting

foam for over 30 min
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Table 2 hRf Values of components in water exiract of aerial parts of G. pentaphyllum
{Thunb.) Makino.

hR{ Value

Violet

3 Deep violet
4 Deep violet
5 Viotet
6 Violet
7 Violet
8 Violet
9 Deep viclet
10 Violet
11 Violet
12 Violet
13 Violet
14 Violet

l1. Quality Evaluation

To estimate the value of G. pentaphyllum crude drugs, quality evaluation were
performed as follows : determination of ash, extractives, moisture content, fixed oil conient,
foaming index, and total saponins content. The results are shown in Table 3, Figure 3, 4, 5, 6,
7, B, 9, and 10. The quality evaluation of G. pentaphyllum collected from cultivated areas
compared to the samples from wild areas is demonstrated in Table 4.
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Table 3 Quality evaluation of aerial parts of G. pentaphyllum (Thunh.) Making.

Range (%)
n=13)

Total ash content "2 4227

Acid-insoluble ash content 0.85 - 0.59 o
" Ethanobsoluble extractive 1010£100
. Water 30|Ub|e ..... i x¥ractwe S 241 3 i 257 B
Moisture content 7104138
Fixed oil content - 1.94 +0.28
Foaming index 736 £ 783
................... Total saponins content 4,56 + 1.31

Table 4 Comparison of quality evaluation of aerial parts of G. pentaphyllum. {Thunb.) Makino.

collected from cultivated areas and wild areas.

Cultivated areas

range in % (n =11)

Total ash content 7.50 - 8.51

A(g:};i)-‘ir;sﬂc;luble ash content 0.06 - 0.08

Igﬁanol-soiuble extractive 832 - 9.8t
- Water-soluble extractive 23.78 - 26.78
. Wm;\;&remmem et 490 _ 882 ............. -
 Fiedoilcoment 140196
) | 'F.dam"ing index 2000
 Total saponins content 316 - 6.08
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Discussion

The purpose of drug quality control and evaluation is 10 assess the value of raw materials and
to assure the phytopharmaceutical products to the standard requirement. Since there is no
report of G. pentaphylium distribution in Thaifand and it is found both wild and cultivated areas in
Chiang Mai province, all samples of G. pentaphylium in this investigation is collected from Chiang
Mai province. In the current siudy, the chemical identification of various samples of G. pentaphyllum
collected from cultivated areas was performed comparing to the sampies from wild areas by
preliminary test and TLC fingerprint. Since the active compounds were dammarane-type
saponins, the preliminary test was emphasized on detection of the total saponins by colour
reaction with saturated solution of antimony trichloride and conc. suifuric acid, and by froth test.
TLC fingerprint was also particularly valuable for the qualitative deiermination. At double
concentration, the TLC chromatograms of sample number 3, 8 and 9 showed the same pattern
as the others from cultivated areas. The TLC chromatogram iliusirated that the pattern of the
contents in G. pentaphylium obtained from cultivated areas and wild areas were quite similar.

According to the Quality Control Methods for Medicinal Plant Materials”’, the determina-
tion of ash content, total ash and acid insoluble ash, are intended to measure the amount of
residual substance remaining after ignition of the crude drugs. The values of total ash and acid
insoluble ash content are varied from 7.50 - 17.96 and 0.06 - 1.86%, respectively. The rise of
these values is dued to the presence of the high minerals content in G. pentaphyfium'.

To attain the efficient phytotherapy, the determination of active constituents plays the
most important part of quality control. Previcus study in China reported that the fotal saponins
content in the leaves and stems of G. pentaphyilum were 6.65% and 4.05%, respectively™
while the results obtained from this investigation indicated that the total saponins content varied
from 1.30% to 6.59%. There were 4 samples, in comparison with the other samples and the
previous report of China, having very low content; 1.30, 1.90, 2.29, and 2.77%. Therefore, these
samples may not be counted for the specification. Besides, most of the variations of active
content and ash content occurred in the cultivated samples. These are probably the result from
many factors such as varieties, climate, physical features of the growing area, irrigation, fertilizer
and harvesting sime, etc. So further study should be carried on to evsluate the factor affecied

the saponins content.

Conclusion
From the resuits of the study, the appropriate chemical specification of aerial parts of
Gynosternma pentaphylium (Thumb.) Makino. are proposed as follows
Total ash content not more than 14.0% w/w

Acid-insoluble ash content not more than 2.0% wiw
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10.

11.

12.

13.

Moisture content not more than 8.0% viw
Ethanol-soluble extractive not less than 9.0% wiw
Water-soluble extractive not less than 21.0% wiw
Fixed oil content not less than 1.0% wiw
Foaming index not less than 242

Total sapenins content not less than 4.0% wiw
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ABSTRACT

Maeng-Lak-Kha or wild spikenard has a scientific name as Hyptis suaveofens {L.) Poit.,
belenging to Family Labiatae (Larniaceae). This herb is potential to be developed for herbal
medicine products accarding to several reports for its pharmacological uses such as anti-fungal,
anti-bacterial, anti-inflammatory and antioxidant activities. Since the chemical guality of this herb
in Thailand has not been reported before, it is interesting 1o investigate its properties. In this
study, it was carried out using 15 samples of the aerial parts of the medicinal plant collected from
natural areas in central parts of Thailand. The watersoluble extractive, 95% ethanal-scluble
extractive, water content, total ash, and acid-insoluble ash were provided as well as the chemical
identification using color reactions and thin-layer chromatography. The result of this study is
useful for cantrol the chemical quality of dried aerial parts of Maeng-Lak-Kha to further prepare as

herbal products.

KEY WORDS :  Hyptis suaveolens (L) Poit.,, wild spikenard, Maeng-Lak-Kha, chemical

specification
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ursolic acid: R = COOH oleanolic acid: R = COOH
oramyrin: R = CH, Pramyrin: R = CH,

3B-hydroxylup-20(29)-en-27-oic acid: R* = R"” = H 3pB-hydroxylup-12-en-28-oic acid
3B-acetoxylup-20(29)-en-287-0ic acid: R’ = Ac; R” = H
methyl-3B-hydroxylup-20(29)-en-27-0ate: R = H; R” = CH,
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hyptadienic acid: R' =H; R" =H
hyptadienic acid acetate: R'= Ac; R" =H
methyl hyptadienate: R' = H; R" = CH3

betulinic acid acetyl methyl hyptadienate: R' = Ac; R = CH3

~

“CH,OH

suaveolic acid: R = COOH
dehydroabietinol suaveolol: R = CH20H
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Chemical Specification of
Orthosiphon aristatus (Blume) Migq.

Daungpen Pattamadilok, Yenchit Techadamrongsin, Thidarat Boonruad, and Jaree Bansiddhi
Medicinal Plant Research Institute, Department of Medical Sciences,

Tiwanond Road, Nonthaburi 11000, Thailand.

ABSTRACT

Although Orthosiphon aristatus (Blume) Mig. {Lamiaceae) is widely used in Thailand, it has
not been included in Thai Herbal Pharmacopoeia. The main objective of this study is to provide
scientific information on quality control to facilitate its appropriate chemical specification. Chemi-
cal evaluation of 23 samples of aerial part and 6 samples of leaves of Orthosiphon aristatus
(Blume) Mig. revealed that the appropriate chemical specifications of dried aerial part and leaves
could be established raspectively i.e. water content not more than 9, 10%w/w, ash content not
more than B, 13%w/w, acid insoluble ash content not more than 1 %wjw of each, water soluble
extractive not less than 12, 16%w/w, ethanol soluble extractive not less than 5, 11%w/w, 50%
ethanol soluble extractive not less than 13, 23%w/w, poiassium content not less than 0.7, 2%
wiw, pH value not less than 5.0 on both. Furthermore, chemical identification by means of color

test and thin layer chromatographic analysis were determined.

Key word :  Orthosiphon aristatus (Blume) Mig., Lamiaceae, chemical specification
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INTRODUCTION

The use of natural medicine is a persistent aspect of present-day health care. Although
modern medicing may be available throughout the world, many people have begun to turn to
alternative or complementary therapies, including medicinal herbs. Orthosiphon aristatus (Biume)
Mig. is widely distributed in Thailand. It has been scientifically evaluated for possible medical
preparation. Safety and efficacy data are available. Orthosiphon aristatus (Blume} Mig. is com-
monly used in primary health care program. Therefore, guality assurance of this herbal medicine
has now become a key issue.

Orthosiphon aristatus (Blume) Mig. belongs to the family Lamiaceae. It is occasionally
planted throughout Thailand for medicinal and ornamental purpose. It has local names in Thai,
Yaa-nuat-maeo is more well known than Phayap-mek, Bangrak-pa'. It is a perennial herb, 25 -100
cm tall, with quadrangular stem. Leaves opposite, ovate to rhomboid, 3 -7 cm long and 2 - 5 cm
wide. Inflorescence terminal, many white or pale-lilac flowers which long-protruding stamens™®.

The sketch of Orthosiphon aristatus {Blume) Mig. has shown in Figure 1.

Figure 1 Orthosiphon aristatus {Blume) Mig.
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From previous phytochemical studies, three main groups of chemical constituents of
Orthosiphon aristatus (Blume) Mig. are flavanoids, organic acids and terpenoids. For instance,
flavonoid compounds are eupatorin, sinensetin, salvigenin, ladanein, vomifoliol, 5 - hydroxy -6, 7,
3', 4' - tetramethoxyflavone, 6 - hydroxy-5, 7, 4*- trimethoxyflavone, 7, 3', 4'tri-O-methylluteolin,

tetramethy scuteliarein and scutellarein tetramethylether*®’.

Cafteic acid and its derivatives
including rosmarinic acid® and 2, 3-decaffeoylartaric acid® predominate over the flavones in
agqueous extract. In the class of terpenoids, diterpene constituents could be isclated, for

N&731® orthosiphonones A-B™"?,  staminols A-B™", norstaminol

example, orthosiphols A, B, D-
A3 staminolactones A-B*®, norstaminone A’, nororthosiphols A-B'" and necorthosiphois
A-B™" etc. Together with diterpenoids, triterpenoids and steroids such as ursolic acid, hederagenin
and [3-sitosterol were elucidated’. Furthermore, high potassium content in this plant has aiso
been reported. In the search for pharmacological activity, methyiripariochromene A from lfeaves
has antihypertensive effect, some lipophillic flavonoids possess radical scavenging activity,
alcoholic extract has diuretic activity, etc™®™'®"®"  Pharmacologically active compounds in
Orthosiphon aristatus (Blume} Mig. that are responsibie for the diuretic properties and for
antibacterial properties, the predominating caffeic acid derivatives should be taken into
consideration®. Chemical structures of some constituents are shown in Figure 2.

Orthosiphon aristatus (Blume} Miq. featured in pharmacopoeias of some countries.
Although it is widely used in Thailand, it has not been included in Thai Herbal Pharmacopoeia.
The chjective of this investigation is to provide scientific information on quality control/quality
assurance of Orthosiphon aristatus {Blume) Miq. to facilitate its appropriate chemical specifica-

tion in Thailand.
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Figure 2 Chemical constituents of Orthosiphon aristatus {Blume) Mig.
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MATERIALS AND METHODS
Materials
1. Plant materials
Fresh aerial part and leaves of Orthosiphon aristatus (Blume) Miq. (Family Lamiaceae)
were collected from many parts of Thailand, They were identified™® by Botanical laboratory,
Medicinal Plant Research Institute at Department of Medical Sciences, where the voucher speci-
mens {Bansiddhi 97-01 to 97-05) are deposited. 23 samples of aerial part and 6 samples of leaves
were washed throughly, dried in an oven at 45 C for 48 hours. The dried samples were ground
to powder, then passed through a sieve with mesh no.180 and kept in well-closed containers,
2. Adsorbent
Silica gel GFZ&1 precoated plaie 20 x 20 cm. Layer thickness 0.25 mm. (E. Merck)
3. Solvents and chemicals
Analytical grade
4. Reference standards
4.1 rosmarinic acid {Chromadex)
4.2 caffeic acid (Sigma)
4.3 ursolic acid (Sigma}
Retsch ASZ00 Basic sieves

Mammert hot air oven

5
6
7. Satorius analytical balances
8. UV carbinet
9. CAMAG TLC Plate Heater
10. Thermolyne Type 6000 furnace
11. Perkin Elmer 3030 Atomic adsorption specirophotometer
12. Microwave digestion CEM Corporation MDS2100
13. Eyela NE-1 rotary evaporator
14. Hanna pH meter
Methods
A. Chemical identifications
1. Preliminary test
Test solution :
2 g of powdered drug was refluxed with 50 mi of water for 30 minutes, filtered and
then evaporated the filtrate to 25 mi.
Reagent :
{1} Potassium Permanganate (KMnOd) TS

3.3 g of potassium permanganate was dissolved in 1000 ml of water, the soluticn was
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Procedure :

1. To 2 ml of test solution, added a few drops of Potassium permanganate TS, shaked
well. The color of Potassium permanganate TS was noted.

2. To 1 ml of test solution, added a few drops of Ferric chloride TS, observed the color
of the solution.

3. 0.5 ml of test solution was evaporated until dryness, moistened the residue with one
drop of 6 M hydrochloric acid, observed the color of the flame (from bunsen lamp) through the
cobalt-glass.

2. Confirmatory test (Thin layer chromatographic analysis)
Test solution :

Refluxed 2 g of powdered drug with 50 ml of water for 30 minutes, filtered, and then
evaporated the filtrate to dry to get water extract. Refluxed the extract with 25 ml of methanol
for 10 minutes, filtered and evaporated the filtrate until dryness. Methanol extract of water
extract could be obtained.

The test solution was prepared by redissolving methanol extract with methanol. The
final volume of the test solution was adjusted to concentration of 10 mg/ml based on the weight
of methanol extract of water extract.

Test solution : methanol extract of water extract of

1. aerial part of Orthosiphon aristatus (Blume) Midg.

2. leaves of Orthosiphon aristatus (Blume) Mig.

Standard solutions :

Dissolved reference standard with methanol and then adjusted the volume to concen-

tration of as follow:

1. rosmarinic acid 05 mg/ml




. .e"'c_b'r_ matogréphlc analysis was d ved in :
Aﬂéf rerhoval of the plates, allowed them to dry:ih,_rpdmftgni‘pe‘ ature, then. xa"r"ﬁin
with the following detections. ' ' '
I. UV 254 nm
ll. Natural products-polyethyleneglycol reagent (NP/PEG reagent)”
NP reagent = 1% Diphenylboric acid 2-aminoethy! ester in methanol
PEG reagent = 5% Polyethyleneglycol 4000 in ethanol
One chromatographic plate was heated at 80°C at least 10 min, sprayed with excess
amount of NP reagent and followed by PEG reagent. Then, the chromatogram was ohserved in
long wavelength UV light (UV366).
llI. Vanillin-phosphoric acid reagent”
Preparation of reagent, dissolved 1 g of vanillin in 256 ml of ethanol, then added 25 ml
of water and 35 ml of 856% ortho-phosphoric acid.
Another chromatographic plate was sprayed with this reagent, then heated at 120°C
until spots distinctly appeared. Observed chromatogram under UV366 light.
B. Quality Evaluation
1. Loss on drying
Loss on drying was obtained from a Memmert hot air oven by following the method in
Thai Herbal Pharmacopoeia’'.
2. Ash content
Total ash content and acid-insoluble ash content were carried out on Thermolyn Type
6000 Furnace using the methods in Thai Herbal Pharmacopoeia®.
3. Extractives content
Water soluble extractive, ethanol soluble extractive, 50% ethanol soluble extractive
contents were determined as described in Thai Herbal Pharmacopoeia®.

4. Determination of potassium content

~ Potassium content was performed with a Perkin Elmer 3030 Atomic Absorption (AA)




A. Chemical identifications
The results of preliminary test and confirmatory test of Orthosiphon aristatus (Blume) Migq.
aerial part and leaves have been presented in Table 1, 2 and Figure 3.
TLC patterns of aerial part and leaves of Orthosiphon aristatus (Blume) Miq. are in a similar
way. The hRf values of components of both parts are concluded in Table 2.

B. Quality evaluation

All the samples were collected from various sources, unsuitable collection or possible
deterioration due to incorrect or extended storage might effected the content of constituents
in all the samples. To assess the value of Orthosiphon aristatus (Blume) Mig., their quality
evaluations were determined in 5 main categories; i.e. loss on drying, ash, extractive, potassium
and pH. The results of quality evaluation of aerial parts and leaves have been showed in Table
3 and 4, respectively.

Table 1 Chemical identification of Orthosiphon aristatus (Blume) Mig.

All the
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~ all the samples  color the samples
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Table 3 Quality evaluation of Orthosiphon aristatus (Blume) Mig. aerial part

Range (X = 10%)

Loss on drying 8.04 £ 1186

Total ash 5.26 £ 161
Acid insoluble ash 0.16 £ 0.10
Water extractive 13.24 £ 3.86

Ethanol extractive 5,53 £1.24

50% Ethanol extractive 14,22 + 4,48
Potassium content 0.83 + 0.63

pH 5.56 4 0.24

Table 4 Quality evaluation of Orthosiphon aristatus (Blume) Mig. leaves

Range {X + 10%)

8.66 $‘1.68
11.31 £ 1,21
0.40 = 0.12
29.99 + 6.53
1225 + 288
2649 + 3.41
2731 047
6.46 % 0.18

Loss on drying

Total ash

Acid insolubleﬁsh

Water extractive

Ethanol exiractive

50% Ethanol extractive

Potassium content

pH
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DISCUSSIONS

The chemical identification of 23 samples of aerial part and 6 samples of leaves of
Orthosiphon aristatus (Blume) Mig. were performed. Since the constituents of this medicinal
plant consist of phenalic compounds, the preliminary tests were focus on detection of phenolic
constituents by color reaction with FeCI3 TS and KMnOdTS. Moreover, the presence of
potassium salt in this plant could be investigated by flame test. All of these reactions could be
as the characteristic of Orthosiphon aristatus (Blume) Mig. Thin layer chromatographic analysis
of phenolic acid, flavonoids and terpenoids was obtained on silica gel using a mixture of
Toluene-Ethyl acetate-Formic acid (9:9:1) as a developing solvent and spraying with NP/PEG
reagent. Rosmarinic acid, a major component, gave moss green color with the Rf value of about
0.40. A greenish hlue color of caffeic acid could be also observed with Ri value of about 0.62.
Instead of NP/PEG reagent, spraying with vanillin-phosphoric acid TS and observed under UVm
the orange-red spot of ursolic acid occurred. This system gave a good spread of components and
displayed high reproducibility of Rf value.

From the result of guality evaluation, the appropriate chemical specifications of Orthosiphon
aristatus (Blume) Mig. could be set up. When X is the arithmatic mean of the results, the
maximum limits X + 10% (if the results are not integers, they will be rounded to the next higher
integers} are stated for the limited amount of foss on drying, total ash and acid-insoluble ash
contents and the term “not more than” are expressed for their specifications. Besides these, the
required limits of extractives, potassium content, pH value are stated for the maximum limits
X -10% and the term “not less than” is used for their specifications. The data on quality
gvaluation of Orthosiphon aristatus (Blume) Miqg. are considerated from the experimental results
of Orthosiphon aristatus (Blume) Mig. aerial part {Table 3), water content by loss on drying, ash
content, acid-insofuble ash content should be not more than 9%, 6% and 1%, respectively.
Water soluble extractive, ethanol soluble extractive, 50% ethanol soluble extractive should not
lass than 12%, 5% and 13%, respectively. Potassium content should not jess than 0.7%. pH
value should not less than 5. From quality evaluation results of Orthosiphon aristatus (Biume)
Mig. leaves in Table 4 water content by loss on drying, ash content, acid insoluble ash content
should not more than 10%, 13% and 1%, respectively. The value of extractive content: water
soluble extractive, ethanol soluble extractive, 50% ethanol soluble extractive should not less than
26%, 11% and 23%, respectively. Potassium content should not less than 2%. pH value should

not less than b.
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CONCLUSIONS

The appropriate chemical quality specification for the dried aerial part and leaves of

Orthosiphon aristatus (Blume} Mig. could be respectively as follow:

Loss on drying » not more than 9, 10% wiw
Ash content © not more than 6, 13% wjw
Acid insoluble ash © not more than 1, 1% wjiw
Water soluble extractive : not less than 12, 26% wiw
Ethanol soluble extractive : not less than 5, 11% wiw

50% ethanol soluble extractive  : not less than 13, 23% w/w

Potassium content : not less than 0.7, 2% wjw

pH > not tess than 5.0, 5.0

The chemical identification of Orthosiphon aristatus {Blume) Mig. by means of color test

and chromatographic analysis can be provided.
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Study on the Quality of
Syzygium cumini (L.) Skeels Leaves
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ABSTRACT

Sixteen samples of Syzygium cumini {L.} Skeeis leaves, family Myrtaceae collected from
various natural sources in Nakorn pathom and Nonthaburi Provinces were studied on antibacterial
activity and cherical quality. It was found that the crude drug of good guality for medicinal
purpose should contain tanning, which possessed astringent activity, not less than 6.0 % wiw.
Volatile oil content, obtained from this crude drug and showed antibacterial activity against
Staphylococcus aureus (ATCC 25923), Bacillus subtilis, Shigella dysenteriae and Vibrio cholerae
01 El Tor should not be less than 0.5 % v/w as well as the moisture content should not be more

than 8.0 % v/w. Moreover, other specifications and its chemical identification were also given.
Key Words : Syzygium cumini (L.) Skeels, quality, tannins, volatite oil, antibacterial activity.
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INTRODUCTION

Syzygium cumini (L.} Skeels {Synonyms Eugenia jambolana (Lam.), Eugenia cumini, “Waa”
in Thai are trees in the family Myrtaceae (Figure 1) and they are widespread in cultivation and the
wild in many types of forest at 0-1,000 meters above sea ievel and fruits are edible
(Chantaranothai, 1994). In traditional medicine, stem-bark is used as antidiarrheal, leaf as
antidysenteric, fruit as antidiarrheal. seed as antidiarrheal, antidysenteric and non-specific
antidote for strychnine poisoning (@syulwsaaudTgnaanf, 1992),

Chemical studies indicated that the leaves contain n-alkenes, aliphatic alcohal, triterpenoids,
phytosterols (Gupta et al. 1974), flavonol glycoside, quercetin and myricetin-3-O--D-xylopyranosyl
(12} o-L-rhamno-pyranosides (Slowing et al. 1994). In 1998. Pluemiai et af found that chloro-
form extract of the leaves showed antibacterial activity in diarrhoea and dysentery caused by
Staphylfococcus aureus (ATCC 25293), Bacillus cereus {ATCC 11778), Shigella dysenteriae,
Shigella flexneri var X., Salmonella typhimurium and Vibrio cholerae 01 El Tor and it contained
B-sitosterols {Figure 2) and other unidentified compounds. In 2000, Boonruad et al further
isolated two compounds ursolic acid and betulinic acid from the chloroform extract. {Figure 2.
Boonruad et al. 2000)

Three compounds previously isolated will be tested for antibacterial activities by the disc
agar method (Buer et al. 1966) and will be compared to those of volatile oil extracted from the
same sample. However, the chemical and physical characteristics of this crude drug have not
been reported. Therefore, the purpose of this study was to analyse the chemical and physical
characteristics to be used as quality evaluation of Waa leaves order to setting up standard

specification. Furthermore, its chemical identification was also investigated.
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Figure 1 The sketch of Syzygium cumini (L.) Skeels

1. fruits 2. leaves
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Figure 2 Some chemical structure constituents in S.cumini (L.) Skeels leaves

MATERIALS AND METHODS

Materials
1. Plant materials

Sixteen samples of Syzygium cumini {L.) Skeels fresh leaves were collected from Nakorn
pathom and Nonthaburi Provinces. They were identified by Mr. Daroon Petcharaplai, The Chief of
Research and Development of Production for Medicinal Plants Products Group, Medicinal Plant
‘Research Institutes, Depariment of Medical Sciences. The leaves of each sample were washed
clean and dried in an oven at 50 C for 32 hrs. The dried samples were ground o powder, then

passed through a sieve with mesh no. 180 and kept in well-closed centainers.
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2. Standard substances:
- Tannic acid was purchased from E. Merck, Germany.
- Myricetin was purchased from Roth, Germany.
3. Isolated substances :
- Betulinic acid, ursolic acid and B-sitosterol, were isolated from S. cumini {L.) Skeels
{Pluemijai et al, 1998, Boonruad et al, 2000)
4. Silica gel 60 GF254 :
- TLC plate precoated 20 x 20 cm, layer thickness 0.25 mm, Art 7730 from E. Merck,
Germany.
5. All solvents and chemicals used :

- Analytical grade.

Methods
1. Preparation of crude extracts, isolated compounds and volatile oil
1.1 Crude extracts
The powder of dried leaves of S. cumini {L.) Skeel was exiracted in a soxhlei apparatus
with peircleum ether, chloroform and ethanol respectively. The crude extracts were separately
concentrated under reduced pressure to dryness and tested for antibacterial activity. The crude
extract prepared in 1997 and freshly prepared in 2000 were periormed in the same manner.
1.2 Isolated compounds
Three compounds: B-sitostercl, ursolic acid and beiulinic acid, from chloroform active
extract were isclated by using chrematographic technigue (Pluemnjai et al. 1998 : Boonruad et al.
2000)
1.3 Volatile oil
The powder of dried leaves of the plant was subjected to steam distiliation as described
in the Pharmacopoeia of Japan. (Pharmacopoeia of Japan, 1986)
1.4 Volatile substances
The powder of dried leaves of the plant was set up for Thermomicro Analysis and
Separation Ovens (TAS Method) (Brain, 1975)

2. Antibacterial activity of crude extract, isolated compounds and volatile oil
Chioroform extracts volatile oil and isolated compounds were tested for their antibacterial
activities by the disc agar diffusion method (Buer et a/, 1966). Test organisms were Staphyliococcus
aureus (ATCC 25293), Bacillus subtilis, Shigella dysenteriae, Shigella flexneri var X, Salmonelia
typhimurium and Vibrio cholerae 01 El Tor. All strains of microorganism were obtained from the

National Institute of Health, Department of Medical Sciences. Muelier-Hinton agar was used as
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a culture medium. The samples were fulfilled on Mueller Hinton agar plates which had been

spreaded with one of the bacteria mentioned above. All tests were carried outi in duplicate.

3. Chemical identification
3.1 Preliminary test
Test solution (1} A1 g of sample was refluxed with 25 ml of chloroform for 15 minutes
and filtered.
2} A1 gof sample was refluxed with 20 ml of water for 15 minutes and
filtered.
Reagent {1} conc. Sulfuric acid
(2) Acetic anhydride
{3} Ferrric chloride TS ; A 1 g of ferric chloride {FeClS.GHzO) was dissolved
in water to make 100 ml. {Stahl, 1969)
{4} Phosphomolybdic acid TS : A 20 g of phosphomolybdic acid was
dissolved in ethanol to make 100 ml. {Stahl, 1969)
Procedure : (1) 2 ml of test solution (1} was evaporated until dryness. The residue
was dissolved in 2 ml of acetic anhydride and conc. sulfuric acid
(1 ml} was carefully added and the color of the selution was noted.
(2) To 2 ml of test solution {1} add one drop of 20% phosphomolybdic
acid heat on a waterbath for a few minutes and the color of the
soiution was noted.
(3) To 2 mi of test solution (2) add a few drops of Ferric chloride TS and
the color of the solution was noted.
3.2 Confirmatory test (Thin-layer chromatographic analysis)
System 1
Sampie solution A 1 ¢ of sample was refluxed with 20 ml of water for 15 minutes,
filter and concentrate the filirate to 2 ml.

Standard solution : A 1 mg of tannic acid was dissolved in 1 ml of water.

Standard condition : Normal saturation, room temperature

Layer : TLC plate silica gel GF%‘1

Developing solvent : Toluene : ethyl acetate : formic acid anhydrous =10:8:2

Developing distance : 12 cm

Spotting amount : Test solution = 10 Wl Standard solution = 10 ul
Spraying reagent :  Ferric chloride TS
Detection . (1) Quenching under UV254

{2) Visible with Ferric chloride TS
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System 2

Sample solution : {1} A 1 g of sample was refluxed with 25 mi of chloroform for 15
minutes, filter, and concentrate the filtrate to 5 ml.
(2) A BO g of sample was set up for volatile oil determination (JP), 0.5
ml of volatile oil was obtained. To 0.1 ml of volatile oil was dissolved
in 2 ml of chloroform.
(3) A 25 mg of sample was set up for TAS Method (Brain. 1975) at
265 C, for 25 minutes.

Standard solution : (1} A 1 mg of betulinic acid was dissolved in 1 ml of a mixture of

chloroform and methanol {1:4).

(2) A 1 mg of ursolic acid was dissolved in 1 ml of a mixture of
chloroform and methanol {1:4)

{3) A 1 mg of p-sitosterol was dissolved in 1 mi of chloroform.

{4) A 2 mg of myricetin was dissolved in 1 ml of a mixture of chloro-
form and methanol {1:3}

Standard condition : Normal saturation, rcom iemperature

Layer : TLC plate silica gel GFm

Developing solvent : Toluene : ethyl acetaie = 93 : 7

Developing distance : 10 cm

Spotting amount :  Test solution {1,2} = 1 LIl each

Standard solution = 15 ul

Spraying reagent . (1} Anisaldehyde sulfuric acid TS
{2) Phosphomalybdic acid TS
Detection : {1} Quenching under UV254
{2) Visible with anisaldehyde-sulfuric acid TS after heated the plate
at 120°C for 5 minutes.
(3) Visible with phosphomolybdic acid TS after hested the plate at
120 C for 5 minutes.
4. Quality Evaluaticn
4.1 Ash content
Total ash content and acid-insoluble ash contents were carried out using the methods in
Thai Herbal Pharmacopoeia. (Thai Herbal Pharmacopoeia, 1995)
4.2 Extractives content
Water soluble extractive, ethanol-soluble extractive and chloroform-scluble exiractive
were carried out using the methods in Thai Herbal Pharmacopoeia. (Thai Herbal Pharmacopoeia,
1995)
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4.3 Moisture content (water by azeotropic method)
Moisture content was carried out using the methods in Thai Herbal Pharmacopoeia. {Thai
Herbal Pharmacopoeia, 1995)
4.4 Tannins content
Tannins content was determined as described in Quality Control Methods for Medicinal
Plant Materials. (WHQ/Pharm., 1992)
4.5 Volatile oif content
Volatile oil content was carried out using the methods in the Pharmacopoeia of Japan

{Pharmacopoeia of Japan. 1986)

RESULTS

1. Antibacterial activity of crude extracts, isolated compounds and volatile oil

The antibacterial activities of chloroform extracts, volatile oil and isolated compounds from
the same batch of S. cumini (l..) Skeels leaves were performed. The degree of antibacterial
activities was correspond to the diameter of the clear inhibition zone each sample. It was found
that the chloroform extract prepared since 1997 did not show antibacterial activity, while the
freshly prepared one showed antibacterial activity against Staphylococcus aureus (ATCC 25293},
Shigella dysenteriae and Vibrio cholerae 01 El Tor. The volatile il from this crude drug showed
inhibitory activity against Staphylococcus aureus (ATCC 25293), Bacillus subtilis. Shigella
dysenteriae and Vibrio cholerae 01 El Tor and its activity was stronger than that of the freshly

prepared chioroform extract. (Table 1)
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Table 1 Antibacterial activities of crude extracts, isolated compounds and volatile oil from

S. cumini (L.) Skeels leaves

Remark  C-1 = chloroform extract prepared in 1997 C-4 = betulinic acid
C-2
C-3 = volatile ail C-6 = B-sitosterol

chloroform extract freshly prepared in 2000 C-5 = ursolic acid
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2. Chemical identification
2.1 Preliminary Test
The preliminary test of 16 samples of S. cumini (L.) Skeels leaves was performed by color
test. The results are shown in Table 2.
2.2 Confirmatory Test
The confirmatory test of 16 samples of S. cumini (L.) Skeels leaves was performed by

thin-layer chromatographic analysis. The results are shown in Tables 3, 4, 5, 6 and Figures 3, 4.

Table 2 Chemical identification of S.cumini (L.) Skeels leaves
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Table 3 hF{f value of components in water extract of S. cumini (L.} Skeels leaves.

Table 4 hRf values of components in volatile substances of S.cumini (L) Skeels leaves

- quenching viol : ~ blue-green color
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Table 5 hRf values of components in chloroform extract of S.cumini (L.) Skeels leaves

Table 6 hRf values of components in volatile oil of S.cumini (L.) Skeels leaves
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1 I

Figure 3  Thin-layer chromatogram of water extract of S.cumini (L.) Skeels leaves
Remark A = water extract B standard tannic acid
|
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Figure 4  Thin-layer chromatogram of volatile substance, chloroform extract and volatile oil

from S.cumini (L.) Skeels leaves

Remark 1 = volatile substance 5 = standard betulinic acid
2 = chloroform extract = standard @-sitosterol
e = standard myricetin

volatile oil : 77




4550 6156 57-62 6368 6974
Amount (%w/w)

Figure 5 Amount of ash in S.cumini (L.) Skeels
leaves

Numbers of samples
bt

11.8-13.3 13.4-149 150-165 16.6-18.1 182-19.7
Amount (Y%w/w)

Figure 7 Amount of water-soluble extractive in

S.cumini (L.} Skeels leaves

Numbers of samples

48-53 54-59 60-65 6671 72-77
Amount (%w/w)

Figure 9 Amount of chloroform-soluble extrac-
tive in S.cumini (L.) Skeels leaves

001-005 006011 012017 018023 024-029
Amount (%w/w)

Figure 6 Amount of acid-insoluble ash in

S.cumini (L.) Skeels leaves

Numbers of samples

T T T 1

88-11.1 11.2-135 13.6-159 160-183 184-20.7
Amount (%w/w)
Figure 8 Amount of ethanol-soluble extractive
in S.cumini (L.) Skeels leaves

Numbers of samples

U T T
59-6.7 6.8-7.6 77-85 86-94 95-103
Amount (% v/w)
Figure 10  Amount of moisture content in
S.cumini (L.) Skeels leaves




3. Quality evaluation of crude drug

To assess the value of crude drugs, their quality evaluations were performed in five
main categories : i.e. determination of ash content, extractives content, moisture content,
tannins content and volatile oil content. The results of quality evaluation showed that total
ash, acid- insoluble ash, water-soluble extractive, ethanol-soluble extractive. chloroform-
soluble extractive, moisture, tannins and volatile oil content were 4.50-7.06, 0.01-0.25, 11.79-
19.23. 8.83-20.19, 4.82-7.50, 5.91-9.78, 6.03-8.15 and 0.18-1.14% respectively, with standard
deviations of 0.83, 0.07, 2.49, 3.46, 0.84, 1.47, 0.54 and 0.32 respectively. (Figures 5, 6, 7, 8, 9,
10, 11, 12 and Table 7)

Table 7 Quality evaluation of S.cumini (L.) Skeels leaves.

Range (%)

Determination T D)
N=16

b . e
Acicinsoluble ash 001-005 0.10+ 0,07
Water-soluble extractive e 7 earoas
Ethanoksoluble extractive e s
Chloroform-soluble extractive e 5984084
Mostuecontent | goilezg 718147
s o 7262054
”\J;'olatiié oilm S e 114 3

0.18 - 1.14

0.69+ 032
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DISCUSSION

From the study on antibacterial activities indicated that chloroform extract prepared since
1997 did not show antibacterial activities, while the freshly prepared one showed antibacterial
activities against Staphylococcus aureus (ATCC 25293), Bacillus subtilis, Shigella dysenteriae and
Vibrio cholerae 01 El Tor. This showed that the active components were unstable and the
activity of crude extract was lost when kept for three years. From a screening test, it was found
that the chloroform extract contained B-sitosterol, ursolic acid, betulinic acid, myricetin and other
unidentified compounds. p-sitosterol, ursolic acid, betulinic acid did not show any antibacterial
activity. Therefore, the active components should be myricetin or other unidentified compounds
in the chloroform extract. Volatile oil from this crude drug contained B-sitosterol, myricetin and
unidentified compounds showed inhibitory activity against Staphylococcus aureus (ATCC 25293),
Bacillus subtilis, Shigella dysenteriae and Vibrio cholerae 01 El Tor and its activity was
tronger than that of the freshly prepared chloroform extract. This result indicated that the active
compound should be unidentified compounds.

The chemical identifications of various samples of Waa leaves were performed by color
test and thin-layer chromatographic analysis. The preliminary test was emphasized on the
detection of tannins and volatile oil by color reactions with ferric chloride TS and Liebermann-
Burchardt reagent respectively. Thin-layer chromatographic separation of the tannins was car-
ried out on silica gel GF254 using a mixture of toluene-ethyl acetate-formic acid anhydrous (10:9:2)
as a mobile phase and detected with ferric chloride TS. It was found that all the samples gave
the same TLC-fingerprint (Figure 3). Thin-layer chromatographic separation of the chloroform
extract volatile oil and volatile substance (TAS method) was carried out on silica gel GF254 using a
mixture of toluene-ethyl acetate (93 : 7) as a mobile phase, then detected with anisaldehydesulfuric
acid TS and phosphomolybdic acid TS after the plate was heated at 120°C for 5 minutes. All the
samples gave the same TLC fingerprint. It was found that ursolic acid betulinic acid were found
only in the chloroform extract but were absent in the volatile oil. Even though these two
compounds were inactive it could be used for the identification of this crude drug (Figure 4). TAS
method is very useful for the chemical identification because it is simple, rapid, sensitive and the

sample size is very small. Therefore, this method is available for small amount of sample.

CONCLUSION
From the results of the study, the appropriate chemical specifications of S.cumini (L.)
Skeels. Leaves could be set up when X is the arithmetic mean of the results, the maximum limits
X + 10% (if the results are not integers, they will be rounded to the next higher integers) are
stated for the limited amount of ash, acid-insoluble ash, moisture content and the term

“not more than” are expressed for their specifications. Besides these, the required limits of
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extractives, tannins content and volatile oil are stated for the maximum limits X-10%, (with
decimal parts omitted except volatile oil content, the decimal parts could not be omitted because
Xis less than 1. Therefore, if the decimal part is more than 0.5 the limit is stated for 0.5) and the

term “not less than” is used for their specifications.

Total ash : not more than 7.0% w/w
Acid-insoluble ash : not more than 1.0% w/w
Moisture content : not more than 8.0% v/w
Water-soluble extractive . not less than 13.0% w/w
Ethanol-soluble extractive : not less than 12.0% w/w
Chloroform-soluble extractive : not less than 5.0% w/w
Tannins content . not less than 6.0% w/w
Volatile oil content : not less than 0.5% v/w
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