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ABSTRACT

Aims: Purwoceng herbs, Pimpinella pruatjan Molk., are widely marketed in Indonesia; it is believed
that the plant was used by ancient Javanese kings as an aphrodisiac. Unfortunately, the claim that
purwoceng is an effective aphrodisiac lacks support from biological and pharmacological studies.
This study aimed to test whether purwoceng extract affects aggressiveness and sexual behaviour in
mice.

Study Design: The study employed a completely randomised design using five concentration levels
repeated three times.

Place and Duration of Study: The study was conducted at the Department of Biology, Faculty of
Mathematics and Sciences, University of Lampung, Bandar Lampung, Indonesia, between
December 2016 and March 2017.

Methodology: Male mice (n = 20), aged 4 months and weighing 25-30 g, were divided into four
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groups. Group 1 comprised animals treated individually with 0.5% CMC (carboxymethyl cellulose;
as controls). Groups 2, 3 and 4 were treated with 0.8 mg, 1.6 mg and 3.2 mg, respectively, of
purwoceng extract suspended in 0.5% CMC. All treatments were administered orally with a total
suspension volume of 0.5 ml per feed, once daily for 35 days.

Results: The results showed that the mice treated with purwoceng extract had a shortened latency
of attacks and increased frequency of attacks. However, none of the sexual behaviour parameters
of the mice, including courtship latency, mounting latency, mounting frequency and latency of

copulation, were affected by the purwoceng extract.

Conclusion: It is suggested that ethanolic root extract of purwoceng has the potential to enhance

aggressiveness, but not libido, in male mice.

Keywords: Purwoceng; Pimpinella pruatjan; Pimpinella alpina; libido; aggressive behavior.

1. INTRODUCTION

Purwoceng is the Indonesian name for
Pimpinella pruatian Molk., an herbaceous plant
belonging to the family Apiaceae/Umbelliferae
(carrot family). At the local level, especially in
Java, Indonesia, purwoceng herbs are widely
marketed due to the folk belief that the plant was
used by ancient Javanese kings as an
aphrodisiac medicine; however, biological and
pharmacological studies of these plants are
limited. Beyond reports from local researchers,
few scientific reports on the phytochemical
content or biological, biochemical and
pharmacological activities of these plants have
been published in reputable international journals
accessible via the internet.

Among local researchers, the taxonomic
determination of these plants is still confusing;
some use the term Pimpinella pruatjan, while
others use Pimpinella alpina. According to the
Plant List, Pimpinella pruatian Molk. is
synonymous with Pimpinella panatjian Mirb. ex
Rosenthal, while Pimpinella alpina Koord. is
synonymous with Pimpinella javana DC. and
Anisometros alpina Hassk [1]. Furthermore, it
has been suggested on the Useful Tropical
Plants Database that Pimpinella pruatjan Molk. is
synonymous with Carum panatjan Baill,,
Pimpinella panatjan Mirb. ex Rosenthal.,
Heterachaena alpina Zoll. and Anisometros
alpina Hassk [2]. In Java, P. pruatjan is found in
restricted areas of the Dieng Plateau, Central
Java, on Mount Pangrango in West Java and in
the mountainous area in East Java [3].

Regardless of the taxonomic confusion
concerning purwoceng, the study results of local
researchers on the medicinal benefits of these
plants remain worthy of consideration. For
instance, a phytochemical study showed that the
root extract of this plant contained alkaloid,

glycoside, coumarin, triterpenoid—steroid and
saponin, whereas flavonoids and tannins were
detected in leaf extracts [4]. Another study on the
meristem culture of the plant using thin-layer
chromatography found that Pimpinella pruatjan
Molk. contained stigmasterol [5].

The folklore that claims the purwoceng plant has
aphrodisiac effects seems to be supported by
several studies. Ethanolic plant extract of
Pimpinella alpina was found to enhance sexual
behaviour parameters in Swiss Webster male
mice [6]. This effect is likely due to some
bioactive components of purwoceng plant
extracts that play a role in increasing
testosterone and LH (luteinising hormone) levels

[7].

Because purwoceng extract is claimed to
increase sexual behaviour and is known to
increase the levels of testosterone and LH
hormone, logically, this plant extract should affect
other virility behaviours, such as aggression. This
study was designed to examine and verify
whether the root ethanolic extracts of purwoceng
affect the testosterone-related virility behaviour,
especially the parameters of aggressiveness and
sexual drive.

2. MATERIALS AND METHODS
2.1 Plant Samples and Extraction

The part of the purwoceng plant used in this
study was the root. Dry plant root powder was
purchased from an herbalist in the city of
Surakarta, Central Java, Indonesia. The
extraction was carried out by soaking the powder
(100 mg) in 70% ethanol (500 ml) and
macerating the mixture for 24 h. Supernatant
was collected every 24 h for 3 days and then
evaporated under low pressure until a brownish,
viscous extract formed. To ready the extract for




administration to the test animals, the yielded
ethanolic extracts were suspended in distilled
water containing 0.5% CMC (carboxymethyl
cellulose). Ethanol solvent was used to mimic
what was done by Caroline [6], while CMC was
used because the ethanolic extract could not be
dissolved in water. The stock solution was then
subjected to a serial dilution in accordance with
the concentration levels set for the experiment.

2.2 Animals and Experimental Design

The male and female Swiss albino mice used as
test animals in this study were obtained from
Lampung Veterinary Centre, Indonesia. The
male mice (n = 20), aged 4 months and weighing
25-30 g, were divided into four groups. Group 1
comprised animals treated individually with 0.5%
CMC (as control). Groups 2, 3 and 4 were
treated with 0.8 mg, 1.6 mg and 3.2 mg,
respectively, of purwoceng extract suspended in
0.5% CMC for 35 days. These doses were based
on Nasihun’s (2009) work, in which a dose of 25—
50 mg was applied in Sprague—Dawley rats [7].
All treatments were administered orally with a
total suspension volume of 0.5 ml per feed. Both
during acclimatisation and throughout the study,
the test animals were kept indoors at room
temperature, with food and water available ad
libitum.

2.3 Aggressive Behaviour Tests

To assess the aggressiveness of the treated
animals, male—male fight tests were performed.
The tests were carried out in an open round
plastic tray with a diameter of 40 cm and height
of 25 cm. The tray was divided into two halves,
which were separated by a removable cardboard
partition. To begin the test, a treated male (test

-
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male) and an adult neutral male (opponent) were
allowed to adapt to their half-tray environment
with the partition closed for at least 5 min (Fig. 1).
Starting from when the cardboard partition was
removed, the fight activities of the mice were
then observed for 10 min. Throughout the test,
videotaping was performed to observe the
following parameters: latency of threats, latency
of attacks and attack frequency. Latency of
threats was defined as the time from when the
partition was removed until a first sign of threat
was displayed. Latency of attacks was the time
from when the partition was removed until a first
attack was seen. The attack frequency was the
number of attacks by the test animals.

2.4 Sexual Behaviour Tests

To assess the libido potential of the male
subjects, male mice that had been treated with
different concentrations of purwoceng extract
were mated with oestrous virgin females. By
using a tray designed similarly to the fight test
tray, both males and females subjected to the
tests were allowed to adapt to the tray
environment with the partition closed for about 5
min (Fig. 1). When the carboard partition was
removed, the mating activities of the mice were
observed for 30 min. Throughout the experiment,
videotaping was performed to observe the
following parameters:  courtship  latency,
mounting latency and mounting frequency.
Courtship latency was the time from when the
partition board was opened until the male
displayed the first courtship action. Mounting
latency was the time from when the cardboard
was removed until a first mounting action was
shown by the test males. Mounting frequency
was the total number of attempts made by the
male to ride on the female’s back.

e

Test male

Estrous
virgin female

Fig. 1. Diagram depicting the animals’ positioning in the open tray set for aggressive
behaviour (A) and sexual behaviour tests (B)



2.5 Data Analysis

The data, presented as the mean * SEM
(standard error of the mean), were analysed
using one-way ANOVA (analysis of variance).
When a significant difference was detected by
ANOVA, the treated groups were then compared
with each other and the control group using the
LSD (Least Signicant Diference) test.

3. RESULTS AND DISCUSSION

The effects of purwoceng root extract on the
aggressive behaviour of male mice are
presented in Table 1. Based on the ANOVA
results, there was no significant difference in the
latency of attacks between groups (F = 0.867, P
= 0.480). However, there were significant
differences in the latency of attacks (F = 7.875, P
= 0.002) and frequency of attacks (F = 7.693, P =
0.002). The LSD tests showed that purwoceng
root extract significantly shortened the latency of
attacks and increased the frequency of attacks (a
= 0.05). It is inferred that root extract of
Pimpinella pruatjan affects the aggressiveness of
male mice.

In contrast to the aggressiveness test, the test
results from treated males mating with oestrous
virgin females did not show any difference in any
observed sexual behaviour variables (Table 2).
The ANOVA results for the mean values of
courtship latency (F = 1.241, P = 0.33), mounting
latency (F = 0.518, P = 0.68), mounting
frequency (F = 1.237, P = 0.33) and latency of
copulation (F = 0.075, P = 0.97) clearly showed
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that there was no significant effect of Pimpinella
pruatjan root extract on the sexual behaviour
parameters of mice.

The results of this study did not demonstrate that
purwoceng plant extract positively affects sexual
behaviour in male mice, as reported by Caroline
[6]. However, in her experiments, Caroline only
used two parameters of mating behaviour —
introducing (attempts to engage in courtship) and
mounting. Between the two, introducing, but not
mounting, was significantly affected by the
purwoceng extracts.

Assuming that Taufiqurrahman's report properly
describes the real condition that male rats given
plant extract of purwoceng had elevated
testosterone [8], the results of this study may be
associated with that phenomenon. As shown in
Table 1, male mice treated with purwoceng root
extract were significantly more aggressive than
those in the control group.

It has long been known that testosterone not only
affects aggressiveness in male animals, but also
does so in females [9]. In rats, testosterone has
been associated with both intra- and interspecific
aggression, including adult mouse killing in
females that were neonatally androgenised. In
monkeys, testosterone is related to
aggressiveness and dominance, accounting for
aggressive displays during the mating season

[10].  In  humans, increased circulating
testosterone is associated with significant
increases in anger—hostility, but only minor

changes in mood [11].

Table 1. Aggressive behaviour parameters of male mice treated with Purwoceng (Pimpinella
pruatjan Molk.) root extracts

Treatment Threat latency (sec) Attack latency (sec) Attack frequency
0.5% CMC 70.0 + 51.290° 224.4 +31.649° 2.6 +1.6912
0.8 mg extract in 0.5% CMC 9.4 + 2.561° 17.6 + 8.588"° 28.4+2.713°
1.6 mg extract in 0.5% CMC 7.6 + 5.627° 63.8 + 59.079° 18.0 + 5.992°
3.2 mg extractin 0.5% CMC  68.2 + 54.619° 227.8 + 45.852° 18.0 + 4.183°

Data are presented as the mean + SEM. Values in the same column followed by the same superscript did not
differ at a = 0.05. CMC: Carboxymethyicellulose

Table 2. Sexual behaviour parameters of male mice treated with Purwoceng (Pimpinella
pruatjan Molk.) root extracts

Treatment Courtship Mount Mount Copulation
latency (sec) latency (sec) frequency latency (sec)
0.5% CMC 5.4 £1.965 198.2 + 157.896 9.4+2.159 233.0£153.796
0.8 mg extract in 0.5% CMC 2.2 + 0.583 177.6 £ 71.201 17.6+3.982 297.8+99.375
1.6 mg extractin 0.5% CMC 4.6 + 1.435 188.8 + 99.071 14.8+2.888 308.8+99.375
3.2 mg extract in 0.5% CMC 5.0 £ 0.632 45.2 + 13.654 14.6+2.993 264.4+87.903

Data are presented as the mean + SEM. None of the mean values in the same column showed significant
difference by ANOVA at a = 0.05



There are other explanations for the effects
of purwoceng that could be related to
testosterone-associated biological phenomena.
As reported by Mariani and colleagues (2015),
from plantlet extracts of the meristem
culture of purwoceng (Pimpinella pruatjan
Molk.), thin-layer chromatography successfully
detected stigmasterol [5]. When administered to
mice for 20 days, stigmasterol is known to
reduce serum triiodothyronine (T3), thyroxin (T4),
glucose concentration and the activity of
hepatic glucose-6-phosphate, with a significant
increase in insulin [12]. In laboratory animals,
administration of T4 was found to increase

SHBG (sex hormone binding globulin)
concentration, peripheral aromatisation
of androstenedione and testosterone
levels [13].

Beyond studies in the literature have revealed
positive  relationship  between  aggressive
behaviour and testosterone levels, some studies
have suggested that increased aggressiveness

in animals is not always associated with
increased testosterone. In prairie voles for
instance, castration (making the subject

incapable of producing testosterone) did not
affect the frequency of aggression in males, and
thus, it can be inferred that aggressive behaviour

may be independent of gonadal steroid
hormones in this rodent [14].
Regardless of whether the increased

aggressiveness related directly or indirectly to
testosterone levels, another important finding of
this study, as shown in Table 2, is that
purwoceng extract did not affect the sexual
behaviour parameters in male mice. This may be
related to the properties of the active chemicals
contained in the purwoceng extract. However,
due to a lack of phytochemical data on
Pimpinella pruatjan, the explanation of the
absence of sexual effects of purwoceng extracts
on male mice should refer to the results of
studies on the same genus.

Plant extract of anise, Pimpinella anisum,
contains f-linalool, methyl chavicol, a-terpineol,
cis-anethole, trans-anethole and p-anisaldehyde
[15]. Trans-anethole has been found to show
antifertility, anti-implantation, antiprogestational
and antiandrogenic activities in rats [16]. A more
comprehensive study on anise plant extract
showed that anise oil administration caused
several histopathological changes, including
inhibition in Sertoli cell numbers; inhibited inhibin
and glutathione s-transferase (GST) expression;
decreased testosterone, T3 and T4 hormones;
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and inhibited sperm counts and sperm motility
[17]. These seemingly contradictory results
appear to logically support Adimoelja’s comment
that research reports on the phytochemical
properties and medical benefits of Pimpinella
pruatjan are still inconsistent [18].

Despite the inconsistency of the effects of
purwoceng extract on the sexual behaviour of the
experimental animals, this study’s findings clearly
showed that purwoceng extracts increase the
aggressiveness of male mice. This phenomenon
is possibly related to the role of some active
compounds, such as flavonoids and tannins,
contained in purwoceng, which may have
increased the testosterone levels. As reported by
Peiris et al. (2015), plant extracts of
Cardiospermum halicacabum containing tannins,
flavonoids and terpenoids significantly increased
testosterone levels, leading to increased fertility
in male rats [19]. Taken together, the study
results confirm that there are still many aspects
that need to be revealed to ascertain whether
purwoceng is beneficial to health in general,
especially in terms of reproductive health and
libido, or whether it should be avoided because
of its side effects.

4. CONCLUSION

Ethanolic root extract of purwoceng, Pimpinella
pruatian Molk., has the potential to increase
aggressiveness, but not libido, in male mice.
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