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Development of Standardized Ethanol Extract of
Fraxinus Griffithii as CNS Depressant

Kartini', Sutarjadi’, Aguslina Kirtishanti', Dini Kesuma', Soediatmoko Soediman’ and Kusuma Hendrajoya’

! Facwlny of Pharmacy, Univwersity of Sweabaya, Indowesia

2 Cewier for Information and Developmens of Traditional! Medicine, University of Saorabuya, Indownesia

Abstract: Backgreund: Fraxieus geiffichr has been widely used as ONS depressant lis activity bused om both empirical and
preclinical data However, stundarduzation on raw materinl and process of extraction have not boen conducted Methods: Extraction of
Féaaras prifihhl was conducted on ditterent part of plants, as well as differem sodvents and extraction methods. Each extract was
standardized both on specific and nonspeaific paramcters. Additionally. phenabarbital induced sleeping time tes was performed on
cach exwract Resmlts: Leaves of F griffitknr extracied with 70% cthanol by kinctic maceraban yielded the highest exmract ONS
depressant activity of T0% cthanol extract obtained from £, griffishis leaves by kimetic maceration was the highest compared 1 the
others. Conclusion: All of the extracts have CNS depressant notivity. but extract from the leaves, produced by 70% clbanol and Kinetic

maceration bad the optimal activity sad guality

Key words: Fravisuy griffivhis. ssandardized, phenabarbital imduced sleeping time test, UNS depressant,

1. Introduction

UNS (central nervous system) depressant is a class
of drugs used to decrease the brain activity [1]. Based
on the pharmacological effect. CNS depressant s
divided into five, namely: systemic anesthetics,
sedatives and  hypnotics, cemtral  relaxants,
antipsychotics and anti-seizure [2]). In the clinical
treatment, CNS depressant is used to treat anxiety,
muscle tension, pain, insomnia, acule stress reaction
and seizure. Side effects of ONS depressant ranging
from confusion, dizziness. memory damage, impaired
motor coordination, cognitive function as well as
physical and mental dependence. These are problems
faced by most groups of CNS depressant [3]. ONS
depressants commeonly used in the treatment are group
of barbiturates and benzodiazepines [4]. Based on
these problems, it is necessary to search for other
drugs with less side effects. This can be conducted

Corresponding suther: Kartini, 851, M.SL. Apl, rescach
fichds: phviochemistry; standardomation of berbal medicine.
E-muanl: kartine2407 77 ar gmail. com.

through two approaches: modification of the chemical
structure of existing drugs (1) or development of
plant-based ONS depressant (2), The latter alternative
is an approach that is likely to be camried out in
Indonesia, considering that this country is rich in
medicinal plants, has the herbal medicine industry
with high growth and there is promising national and
international market interest on herbal medicine [5].
Through  various  policies, the Indonesian
govemment has encournged the utilization and
development of Indonesian medicinal plants. In order
for the herbal medicines 1o be used in formal health
services, the government directed the development of
herbal medicine from “jamu™ to become Standardized
Herbal Medicine (SHM ) and Phytopharmaca. Jamu is
group of herbal medicine that its safery and cfficacy
are based on empirical data, both of its raw material
and product have not been standardized. SHM and
phytopharmaca have to fulfill requirement on
preclinical and clinical trals, respectively, also both
raw material and product have been standardized. It is
expected that these two classes of traditional drug can
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be used by the medical community in the formal
health services. Researchers need o provide the
scientific data such as: testing the efficacy and safety,
standardization ol materials and formulation, as well
as dosage form development. Thus, side effects
resulting from the use of herbal medicines can be
detected as carly as possible so that people can choose
and use materials that had been proven efficacious and
safe,

Fraxinus griffichii grow in various regions in
Indonesia, In Java, this plant known by various names,
i.e., “tiken”, “bedali gombong™ and “orang-aring”™ [6].
Extracts from barks, leaves and twigs of this plant
were used as opium adulterant in some areas in East
Java [7). It was reported that the makers of bark
extracts experienced dizziness and drowsiness. Early
exploration in mice proved that the extract had an
ability in reducing attention and motoric activity of
animal test as well as effect on CNS [8.9,10]. Many
compounds have been reported from this plant,
especially iridoids [11].

Requirement of raw materials for manufacturing of
SHM and phytopharmaca is a standardized extract
Meanwhile, the quality of the extract itself is
influenced by wvarious factors including: extructed
material (parts of plant. age and time of cellection,
environment of plants, drying, storage, ctc.) and
extraction process (solvent, extraction methods.
duration and temperature of extraction, evaporation
and drying process, etc.) [12, 13).

Based on the description above, it 1s necessary o
perform a rescarch for the manufacturing of
siandardized extracts from F. griffithii as CNS
depressant. To prepare the standardized extract,
various extraction variables, such as parts of plant
(leaves, barks, twigs), methods (percolation, Kinetic
maceration, reflux) and concentration of solvent (30%,
70% and 96% ecthanol) need 1o be optimized.
Subsequent to extraction, each extract was determined
for s specific and non-specific parameters. Activity
standardization was conducted by testing ONS
depressant activity of cach extract.

2. Materials and Methods
21 Chemicals

Ethanol, methanol, acetonitnle, chloroform, ethyl
acetate and plate of Silica Gel 60 GF254 were
purchased from Merck Co. (Germany). Bidestilated
water was from PT. Ikapharmindo Putramas
(Indonesia), while demineralised water was obtained
from Faculty of Pharmacy, Umiversity of Surabaya
(Indonesia). CMC-Na and Penthothal® were purchased
from Hospira (USA).

2.2 Piam Maserials

The plant materials are leaves, twigs and barks of
Fraxinus griffithii, obtained from the Pancur Angkrek
Garden (PTPN XII). They were identified by the
Center for Information & Development of Traditional
Medicines, University of Surabaya (Indonesia). Plant
materials were dried under indirect sunlight and
pulverized using a grinding machine.

2.3 Tesr Animals

Test animals were male white mice (Balb C strain,
2-3 months, 20-30 g) obtained from the laboratory of
experimental animals. Airlangga University, Surabayu
(Indonesia). Prior 10 treatment, mice were kept in
fasting for £+ 12 hours, 60 test animals used, 20 mice
for TPE (Time Peak Effects) determination and 40
mice for determination of potentintion effect of extract
against thiopental Na. In TPE determination, test
animals were divided into four groups (each group
consisted of five mice) whereas in potentiation effect,
they were divided into four groups (each group
consisted of 10 mice).

2.4 Optimization of Extraction

Optimization of extraction conditions was
conducted, Variables include: parts of plant (leaves,
twigs, cortex or barks), extraction methods (kinetic
maceration, reflux, percolation) and concentration of
solvent (96%, T0%, 50% ethanol), Each extract was
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standardized through determination of non-specific
(loss on drying, total ash content and microbial
content) and specific parameters (TLC-densitometry
and HPLC profiles) as well as CNS depressant
activity test in mice.

2.5 Determination af TPE (Time Peak Effects)

20 mice were divided randomly mto four groups,
each group consisted of five mice, All groups were
given F. griffithii extract, 3000 mgkg BW orally.
Thiopental Na 60 mg'kg BW was injected i.p and after
30, 45, 60 and 90 minutes, respectively, sleeping time
of each mouse was recorded. The measurement started
with righting reflex negative (time it got to sleep) until

nighting reflex positive (time it wake up), The longest
sleeping time of mice is TPE of F. griffithii extract,
2.6 Potentiation Test of F. griffithii Extract against
Thiopental Na

40 mice were divided randomly into four groups,
cach group comsisted of 10 mice. Each group was
given 0.5% CMC Na suspension (thiopental Na group)
or different amount of F. griffithii orally (2500, 3000,
3500 mg'kg BW). A few minutes later {in accordance
with TPE of cach group), thiopental Na (60 mgkg
BW) was mjected ip. Sleeping time was calculated
based on nighting reflex (<) o (+). The extensson of
mice sleeping time can be calculated using the
following formula:

Time to sleep of mice (receiving extract)- Time to sleep of mice (receiving thiopental Na) «100%

Time to sleep of mice (recerving thiopental Na)

2.7 Staristical Analysis

The data from specific and nonspecific parameters
determination were analyzed statistically (ANOVA, a
= 0.05) 10 see if any significantly differences between
various F. griffithii extracts, TPE and extension of
mice sleeping time were also analyzed using similar
statistic test.

3. Results and Discussion

31 Determination of Specific and Non Specific
Parameters of F. griffithii Extract

Result of extraction and determination of less on
drying (LOD), as well as wial ash content of extract
from three parts of F. griffithil using different solvent
and method of extraction can be scen in Figs. 1-2,
respectively.

Leaves extracted by kinetic maceration using 70%
ethanol yvielded the highest recovery (Fig. ). Therefore,
such condition can be conssdered as optimal condition
for production of extract in production scale. LOD
represents the water and other volatile substances
content wn an extract, including the residual solvent

Previous research found that extract of leaf and cortex
of F. grifithii contain mannitol and predicted to
contain saponins, tannins, glycosides and steroids [7).
Because these compounds do not easily evaporate at
105°C, LOD value indicates the water and residual
solvent content only. LOD of the extract should not be
greater than 10% to avoid rapid growth of microbes
[8]. In this research, LOD of all extracts are greater
than the standard, so the extract should be placed in an
arrtight container and stored in a cool, dry place.

Fig. 2 showed that total ash content varied from
0.64-6.53%. This indicates that the remaining
inorganic compound contamed I extract s
0.64-6.53%. Ash content of each extract varies greatly
due to differences in species, parts of plant, post
harvesting and extraction processes. So, there is no
fixed standard for this parameter [13]. Determination
of heavy metal was performed using ICPS. Results
showed that all of extract have no content of heavy
metal (Hg, Pb, Cd, As), except 50 and 70% ethanol
extract of F. griffichii leaves resulted from kinetic
maceration. They contained Pb, but in not quantified
concentration, WHO mentioned that maximum limit of
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Pb and Cd allowed in crude drug are 10 and 0.3 mg'kg,
respectively [15]. Microbml contaminant in K
griffithii extracts were counted by the TPN method.
Results showed that seven kinds of F. griffithii extract
have ALT <1x10°" CFU. This means that the extract
does not comtain any microbe. Acceptable standard for
ALT values and pathogenic bacteria in general extract
are 10" and 10%g or ml, respectively [16]. In this
study ALT value is quite satisfactory, because it
shows a very low number of bacteria, The number of
microbes must be restricted because its negative effect
on the stability of extract and dangerous (texic) for

human health [13]. TLC-spectrophotodensitometry

and HPLC profile of F. griffithil extract are presented
in Figs. 3-4, respectively,

Profile of all extracts are relatively similar, excegs
96% ctanol extract of F. griffithii leaves resulted froe
kinetic maceration (Fig. 3f). Recently, the markes
compound for F. griffithis has not been determined
Compound with the highest Rf can be proposed ==
marker compound (analiical marker), because s
concentration is relatively higher than the others and
has good separation. So, the quantitative analysis will
be easier, The highest concentration of marker resulted
from 96% cthanol extract of F. griffithii leaves
obtained from reflux (Fig. 3b).

® Twip retic mareration 55% & hand
SLagret, refls 9% el

ot anete reacecaton, SO of el
WL =g, brplic macetdion S)% ehana
Slreves irehcmaeigion TN ahad
Bl saver iretic macermhion S3% whana
olsgves, percdabon 0% dhanel

& Twig kinshe macsration, 96% athanal

e caves, eflux, DE% sthanol

= Cortex kinatic maceration, 06% sthanod
S Leoves. <inetic macaration, S0% ethancl
®Leaves, <inetic macaration, 70% ethanol
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= Leaves Jercolation, 96% ethanol
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Fig. 1| Recovery of extract (%) and LOD of Fraxinus griffichii Clarke extract.
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Fig. 2 Tetsl ash content of Fravimus griffickid extract,



ig- 3 TLC.spectrophotodensitometry profile of F. griffithii extract on Silics Gel &) GF254, chloroform-methanel (5:2
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HPLC profile all of extracts vary on amount of peak
and area (represent concentration of each component).
Each extract contains between 16 tll 21 components.
Fig. 4c showed the highest three components, i.c., on
Rt of 152, 19.1 and 24.2 minute, concentration are
21.15, 21,49, and 35.53%, respectively. According to
Li et al. [17]), such components can be chosen as
marker because they are found in abundant quantitics.
These main  components are not  charactenstic
components and bioactivity are not known, but can be
used as marker for qualitative and quantitative analysis,
for adulteration evaluation and stability test of crude
drug or extract. Unfortunately, concentration of these
components in six others extract are relatively low,
even undetected. In further experiment, it is necessary
to search and determine the marker for . griffithii.

3.2 Results of ONS Depressamt Activity Test of F,
griftithis Extract

Pror to conducting potentiation test extract against
Na thiopental, determmation of Tune Peak Effects

300

250

150

Time of activity
(minutes)

104

50

30 as 60

20

Administration of thiopental Na
{minutes after administration of extract)

Fig. 5 TPE of F. griffichii extracl.

(TPE) was camied out. TPE is time required to reach
maximal concentration in blood afler administration of
extracts. It 1s calculated from the Jongest sleeping time
after admimistration of extract followed by injection of
Na thiopental at a certain ime range. TPE is used as
time range between the administration of extract and
injection of thiopental Na in order to obtain the
longest sleeping time, The amount of cxtract from
twigs is very small (32.59 g), so its bioactivity test has
not been performed. The result of TPE determination
of six kinds of F. griffithii extract (3000 mg'kg BW)
can be in Fig. 5. TPE of each F. griffithil extract
varics. So, subsequent potentiation test extract against
Na thiopental was performed on the time according w0
TPE of each extract,

Based on the mean of mice sleeping time (Fig. 6),
extension of slecping time can be calculated using
formula mentioned above. The result is presented in
Fig. 7.

| d@ves parcolabon, 96% sthanol
——_caves refluc, 96% ethand

| gaves konetic maceration, S0% atranol
w—— | caves lonetic maceration, T0% etnanol
— _aavas kinetic macerstion 96% stnanol
e Cortex, lanetic maceration $6% ethanol
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Fig. 7 Extension of mice sleeping tinse in potentiation test of F. griffithii extract against thiopental Na.

Based on Analysis of Vanan continued with LSD,
there was significant difference on sleeping time
between doses and type of extract. F griffithii extract
at dose 3500 mgkg BW obtained from leaves by
kinetic maceration, using 70% ethanol as solvent of
extraction gave the highest activity.

4. Conclusion

Based on this study, it is concluded that leaves of F
griffithii extracted with 70% ethanol by Kinetic
maceration gives the highest result. LOD of extracts
vary from 113516007 The lowest of LOD s
resulted from F. griffichii leaves extracted with 96%
ethanol by reflux. Total ash content from all of F

griffithii extract are 0.64-4 23%, the lowest s extrms
from leaves using 96% ethanol by kinetic maceration
TPN of all F. griffithii extract are <1x10"'CFU. Al o
F. griffirhii extract do not contain Pb, Hg, Cd. and As
except 50 and 7% ethanol extract of F. griffivhi les®
resulted by kinetic maceration contains Pb but i very
low concentration. TLC and HPLC profile all of exsss
are relatively similar. The highest concentratos of
compound proposed as snahtical marker found =
extract of F. griffithii leaves resulted by reflux weng
9% ethanol, while the highest concentration of s
components found n extract of F  griffithy comes
resulted by kinetic maceration using 96% cthanet
Depressant activity of 70% ethanol extract chusmes
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from F. griffichii leaves by kinetic maceration is the
highest compared to other extracts.
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