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Chemical Specification of Orthosiphon aristaius (}Blume) Miq.

Duangpen Pattamadilok  Yenchit Techadamrongsin . Thidarat Bfoonruad and
Jaree Bansiddhi )
Medicinal Plant Research Institute, Department of Med:cal Sciences, Tiwanond Hoad Nonthaburi 11000,

Thailand.

ABSTRACT  Although Orthosiphon ariStatus (Biume)‘ Mlq (Lamiaceae) is widely used in Thailand, it has not
been included in Thai Herbal Pharmacopoeia. The mam ob]ec’nve of this study is to prowde scientific information
on quality control to facilitate its appropnate chemical specificatioh. Chemlcal evaluation of
23 samples . of aerial part and 6 samples of leaves of Orthosiphon arrstatus (Blume) Miqg. revealed that the
appropriate chemlcal specxflcatlons of dried aetial part and leaves could be estabhshed respectively L.e. water
content not more than 9, 10%w/w, ash content not more than 6, 13%w/w, acid msoluble ash content not more
than 1%w/w of each, water soluble extractwe not Jess than 12, 16%w/w, ethanol soluble extractive not less than
5 11%w/w, 50% ethanol soluble extractwe not less than 13, 23%w/w, potassmm content not less than
0.7, 2% w/w, pH value not less than 5.0 on both. Furthermore, chemlcal 1dent1ficat|on by means of color test

and thin layer chromatographic analysis were determined.
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INTRODUCTION

The use of natural medicine is a persist-
ent aspect of present-day health care.
Although modern medicine may be available
- throughout the world, many people have begun

to turn to alternative or complementary thera-
pies, including medicinal herbs. Orthosiphon
aristatus (Blume) Mig. is widely distributed in
Thailand. It has been scientifically evaluated
for possible medical preparatibn. Safety and
efficacy dataare available. Orthosiphon aristatus
(Blume) Mig. is commonly used in primary
nealth care program. Therefore, quality assur-
“ance of this herbal medicine has now become
a key issue. |

Orthosiphon aristatus (Blume) Mig. be-
longs to the family Lamiaceae. Itis 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“pe'rennial
herb, 25 - 100 cm tall, with quadranguiar stem.
Leaves opposute ova’te to rhomb0|d 3-7 cm -
long and 2 - 5 cm w1de inﬂorescence termmat
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many white or pale litac’ flowers which
long-protruding stamens® . The sketch of
Orthosiphon anstatus(B]ume) Mlq has shown
in Figure 1.
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2. Confirmatory test (Thin jayer chromato-
graphic analysis) -
Test solution :

Refluxed 2 g of powdered drug with 50
mi 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 evapo-
rated the filtrate until dryness. Methanol extract
 of water extract could be obtained.

The test solution was prepared by
redissolvingj‘“metharipl extract with metharrol.
The final volume of the test solution was
adjusted to concentration of 10 mg/mi based
on the weight of methanol- extrect of water
extract. | : |

Test solution : methanol extract of water
extract of | |

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

2. leaves of Orthosiphon aristatus
(Blume) Mig.

Standard solutions :

Dissolved reference standard with

methanol and then adjusted the volume to

concentration of as follow:

1. rosmarinic acid 0.5 mg/ml
2. caffeic acid 0.2 mg/mi
3. ursolic acid 0.5 mg/ml. _

Adsorbent :
Silica gel GF254 precoated plate
Developing solvent : )
Toluene-ethyl acetate-formicacid @ : 9 : 1
Developing distance :10 cm.

Spetting amount :

~_chromatogram under UVA,,

5 Wl each of test solution and 3 pl each

of standard solution
Detection :

The chromatographlc analysis was de-
veloped in the same manner on two TLG
plates. After removal of _the plates, allowed
them to dry in rpgr_n:.t_erqperatur:e,.then exam-
rned the“piate‘s \nrith tl‘re fo_l.lowing detections.

.uvzs4nm

R Natural products-polyethylenegIy—
col reagent (NP/PEG reagent)‘2°’

NP reagent = 1% Dlphenylbonc acld—
2 aminoethyl 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 fo[lowed'by PEG
reagent. Then, the chromatogram was observed
in long wavelength UV light (UV_).

Ili.” Vanillin-phosphoric acid reagent®

Preparation of reagent, dissolved 1 g of
vanillin in 25 ml of ethanol, then added 25 mi
of water and 35 ml of 85% ortho-phosphotic
acid. )

Another chromatographic plate was
sprayed with this reagent, then heated at 1 20°C
until spots distinctly appeared Observed
Ilgh’[. -

B. Quality Evaluation
1. Loss on drying

‘ Loss on drying was obtalned from a
Memmert hot air oven by following the meth-

ods in Thai Herbal Pharmacopoeia®”
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Figure 1 Orthosiphon aristatus (Blume) Miq.

From previous .phytoche'mical studies,
three mafn groups of ché-mical_ciohst;itu_enlts
ofw Ortﬁos’iphon aristatus (Blume) Miq. are
flavonoids, organic acids and terpenoids. For
mstance flavonoids compouridé are eupatorin,
smenset;n s_.alv_ige'nin. Iadanein_, vomifoliol, 5 -
hgfdroxy -6,7,3, 4" - tetramethoxyflavone, 6 -
hydroxy—S 7. 4- tri'n‘iethdngﬂa\}on'e, 7,37, 4%-
tri—O-methy[iuteolin,_tetramethylscutellareih and
scutellarein tetramethylether® & & 7. Caffeic
acid and its derivéti\}es including rosmarinic
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acid®™ and 2, 3-decaffeoyltartaric acid® pre-
dominate pver thellfliavones in aqueous extract.
In the class of terpenoids, diterpene constitu-
ents could be isolated, for example, orthosiphols
A, B, D-N®™ %" orthosiphonones A-B'™ ™
staminols A-B" ™ nors_tamihol A" ™ stamino-
lactones A-B7 ¥ norstaminone A® norortho-
siphols A-B"" and neoorthosiphols A-B"'®
etc. Together with diterpenoids, triterpehoids
and steroids such as ursolic acid, hederagenin
and B-sitosterol were elucidated™. Further-
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more, high potassium content in this plant has
also been reported. In the search for pharma-
cological activity, methylripariochromene A
from leaves has antihypertensive effect, some
lipophillic flavonoids possess radical scaveng-
ing activity, alcoholic extract has diuretic

(4.5.11,16,17,

activity, etc 1819 pPharmacologically

active compounds in Orthosiphon aristatus

CH

o OH

rosmarinic acid caffeic acid

OCH,

ocH, O

ursolic acid

(Blume) Mig. that are responsible for the
diuretic properties and for antibacterial pro-
perties, the predominating caffeic acid deriva-
tives should be taken into consideration®.
Chemical structures of some constituents are
shown in Figure 2

Orthosiphon aristatus (Blume) Mig.
featured in pharmacopoeias of some countries.

H

HOH,C”

oCH, O

hederagenin

Figure 2 Chemical constituents of Orthosiphon aristatus (Blume) Miq.
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Although it is widely used in Thailand, it has not
been included in Thai Herbal Pharmacopoeia.
The objective of this investiga’tion is to provide
scientific information on quality control/quality
assurance of Orthosiphon - aristatus (Blume)
Miq. to facilitate its appropriate chemical
specification in Thailand.

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 Départment of Medical Sciences, where the
voucher specimens (Bansiddhi 97-01 to 97-05)
are deposited. 23 samples of aerial part and
6 samples of leaves were washed thoroughly,
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 GF,_ precoated plate
20 x 20 cm. Layer thickness 0.25 mm. (E. Merck)
3. Solvenis and chemicals
Analytical grade
4. Reference standards.
4.1 rosmarinic acid (Chromadex)
4.2 caffeic acid (Sigma)
4.3 ursolic acid (Sigma)
5. Retsch AS200 Basic sieves
6. Memmert hot air oven
7. Satorius analytical balances
8. UV carbinet
9. CAMAG TLC Plate Heater
10. Thermolyne Type 6000 furnace
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11. Perkin Elmer 3030 Atomic adsorption
specirophotometer

12. Microwave digestion CEM Corpora-
tion 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 ml.

Reagent : _

(1) Potassium Permanganate (KIVInO4) TS

3.3 g of potassium permanganate was
dissolved in 1000 ml of water, the solution was
boiled for 15 min. Stoppered the flask,
allowed it to stand for at least 2 days and
filtered. |

(2) Ferric Chloride (FeCIa) TS

1 g of ferric chloride hexahydrate was
dissolved in sufficient water to produce 100 ml
of solution. |

(3) 6 M Hydrochloric acid

Procedure :

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

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

3. 05 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.
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. 2. Ash content

Total ash content and acid-insoluble ash
content were carried out on Thermolyn Type
6006 Furnace using the methods in Thai Herbal
Pharmacopoeia®".

3. E'xt'ractives content

-——-—"\Nater soluble extractive, ethanol soluble

extractive, 50% ethanol soluble extractive
contents were determined as described in Thai
Herbal Pharmacopoeta‘z”
4. Determmatlon of potass:um content
Potassnum content was performed with
a Perkin Elmer 3030 Atomlc Absorptlon (AA)
Spectrophotometer
Analyt:cal procedure was followed the
method of United State Pharmacopoera‘”’

Potassium content was determined by

- means of AA ana_lysls, 0.3_9 of powdered drug,

accurately weighed, added 2.0 ml of nitfic acid,
digested by using Microwave digestion CEM
Corporatton MDS21OO Sample solution was

transferred to, a 25 mI voiumetrrc flask and

adjusted to volume with water. One ml of
solution was further diluted to 50.0 ml, and then
potassium content analysis was performed.
5. Detarmination‘of pH

Ana!ytical procedure was followed the

method of British Pharmacopoeia®.

RESULTS

A. Chemical identifications

The results of pra!irninary test and con-
firrnatory test of Orthosiphon aristatus (Blume)
Mlq aerial part and leaves have been pre-
sented in Table 1, 2 and Figure 3.

TLC patterns of aerial part and leaves of
Orthosiphon aristatus (Blume) Mig. 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

Table 1 Chemical identification of Orthosiphon aristatus (Blum'e)'.Miq._ 4

Identification. test _

Sarn['ale‘ ‘

Pre!iminary test | _Gd'nﬁrmatory test
* KMnO, TS FeCl TS Flame test ~ (TLC analysis) "
Aerial Color of Al the Reddish-violet All the samples showed
part KMI‘:O4 TS was ~ samples gave - flame was ., - ., rosmarinic acid caffeic acid,
disappeared in greyish-green abserved in aII ursolic acid and other
all the samples ' color the samples unidiéntified compounds
Leaves.  Color of. | All the: Reddish-violet: .+ - * All the samples showed
KMnO4 TS was. samples gave flame waa .. - rosmarinic acid, qafteic.
' dlsappeared in greyish-green - obseved in all " acid, ursolic acid and other
all the samples coior the samples unidentified 'comt')'bunds
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Table 2 hFlf values of components of Orthosiphon aristatus (Blume) Miq.

Detection with

Vanillin - Phosphoric " -

Spot hR, NP/PEG, UV __ UV,
{color) {color) acid TS {Color)
1 2-8 moss green - -
2 15-20 moss green - light orange
3 30-33 moss green guenching -
4 36-44 moss green quenching orange
5 48-53 pale blue - pale yellow
6 53-57 pale biue - pale yellow
7 58-61 blue - moss green
8 61-64 greenish blue quenching blue
g 64-67 pale blue - pale blue
10 8} -86 - - orange red
@ e @
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Figure 3 TLC chromatograms of = Orthosiphon aristatus (Blume)-Mig:-- —mmmmmeme o e

Remark

= caffeic acid
= moss green
greenish blue

@.@ w - = _
]

= pale yellow

detection with NP/PEG reagent, UV__
= detection with Vanillin-phosphoric acid reagent, UY
= test solution of aerial part

= rosmarinic acid

e = pale blue
¢ = light orange
@ = orange red

195

I = detection with UV
254

368

]
I

ORUNS
]

)

2 = test solution of leaves
5 ursolic acid

blue
orange
guenching
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-of constituents in all the samples. To assessthe  extractive, potassium and pH. The results of
value of Orthosiphon aristatus (Blume) Mig.,  quality evaluation of aerial parts and leaves
their quality evaluations were determined in 5  have been showed in Table 3 and 4, respec-

main categories; ie. loss on drying, ash, ftively. .

Table 3 Quality evaluation of Orthosiphon aristatus (Blume) Mig. aerial part

Determination Range (X = 10%) , X+ SD
Loss on drying - 7.24-8.84 8.04%+1.16
Total ash 473-579 526+ 1.61
Acid insoluble ash ~ 014-0.18 0.16%0.10
Water extractive 11.92 - 1456 | 13.04£3.86
Ethanol. extractive 498 -6.08 553124
50% Ethanol extractive 12.80-15.64 : 14.22+4.48
Potassium content 0.75 - 0.91 0.83+0.63

pH 5.00 - 6.12 556+ 0.24

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

Determination Range (X %+ 10%) , X + SD
Loss on drying 7.79 - 953 866 +=1.68
Total ash 10.18 -12.44 1131 £1.21
Acid insoluble ash 036 - 044 040 £0.12
Water extractive 26.99 -32..99 29.99 £6.53
Ethanol extractive 11.02 -1348 12.25 £288
50% Ethanol extractive 23.84 -29.14 :26.49 +£3.41
Potassium content - 246 - 300 - 273 047
oH . 581 - 7.11 . 646 £0.18
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DISCUSSIONS

The chemical identification of 23 sam-
ples of aerial part and 6 samples of leaves of
Orthosiphon aristatus (Blumé) Mig. were per-
formed. Since the constituents of this medici-
nal plant consist of phenolic compounds, the

preliminary tests were focus on detection of
phenolic constituents by color reaction with
FeC[3 TSand KMnO4TS. Moreover, the presence
of potassium salt in this plant could be
investigated by flame#test. All of these reac-
tions could be as the characteristic of
Orthosiphon aristatus (Blume) Miq. Thin layer
chromatographic analysis of phenolic acid,
flavonoids and terpenoids was obtained on
silica gel using a mixture of Toluene-Ethyl
acetate-Formicacid (8 : 9 : 1) asadeveloplng
solvent and spraylng with NP/PEG reagent.
Rosmarinic acid, a major component, gave
moss green color with the Rf value of about
0.40.A greenish blue color of caffeic acid could
be also observed with Rf value of about 0.62.
Instead of NP/PEG reagent, spraying with
vanillin-phosphoric acid TS and observed
under UV254
occurred. This system gave a good spread of

.the orange-red spot of ursolic acid

components and displayed high reproducibility
of Rf value. |
From the result of quality evaluation, the
appropriate chemical specifications of
Orthoér’phon aristatus (Blume) Miq. 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 pext higher integers) are stated for the
‘limited amount of loss on drying, total ash and
acid-insoluble ash contents and the term “not

more than” are expressed for their specifica-
tlons Besides these, the required limits of
extractlves 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 evaluation
of Orthosiphon aristatus (Blume) Mig. are
considerated from the experimental results of
Orthosiphon aristatus (Biume_) Miq. aerial part
(Table 3), water content by Ioés on drying, ash
content, . acid- insoluble ash content should
be not more than 9%, 6% and 1%, respec-
tively. Water soluble exiractive, ethanol soluble
extractive, 50% ethanol soluble extractlve
should not less than 12%, 5% and 13%,
respectively. Potassium content should not
less than 0.7%. pH value should not less than
5. From quality evaluation results of Orthosiphon
aristatus (Blume) Miq. leaves in Table 4
water content by loss on drying, ash content,
acid insolubie ash content s_houlc_i not more
than 10%, 13% éngi 1%, respéctive_l’y_. The
value of extractive content: water soluble
extrad_tive; ethanol soluble e;(iractive, 50%
sthanol soluble extractive should not less than
26%, 11% and 23%, respectively. Potassium
content should not less than 2%. pH value

should not less than 5.

" CONCLUSIONS .

The appropriate chemical quélity speci-
fication 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% w/w
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Ash content : not more than 6,

13% w/w

" Acid insoluble ash : not more than 1,

1% w/w-

Water soluble exiractive : not less thén
12, 26%. wiw

Ethanol soluble extractive : not less than
5, 11% w/w

50 % ethanol soluble extractive : not less

than 13, 23% w/w
| Potassium content : not less than 0.7,
2%'7W/w |
) pH _ : nbt less than 5.0, 5.0
The chemical identification of Orthosiphon
aristatus (Blume) Mig. by means of color test
and chromatographic analysis can be pro-

vided.
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