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Eurycoma longifolia or Tongkat Ali (family: Simaroubaceae) has the potential to be utilised as an antimicrobial and antiparasitic
agent that correlated with its traditional use to treat jaundice, malaria, antiseptic agent, and many more. This review is aimed at
systematically sieving through articles regarding the antimicrobial and antiparasitic activity of E. longifolia. A total of 123 studies
have been found using suitable keywords and manually searched from previous studies through the four databases. After title
screening and abstract examination, 56 articles were excluded due to duplication and not meeting the acceptance criteria. 67
articles were assessed on full-text accessibility, 31 studies remained, and this number decreased to 20 articles after a careful
examination of the full-text articles. Among the 20 articles selected, 17 articles proved the potential of E. longifolia as an
antimicrobial and antiparasitic agent efficiently. 2 selected articles showed partial positive results, which specified specific
microorganisms tested. In contrast, another 1 article gave a completely negative result. As for the conclusion, current studies
highlighted by this review may shed light on the future direction of studies concerning E. longifolia as a novel antimicrobial
and antiparasitic agent. However, more research should be done in the future focusing on the efficiency of E. longifolia for
veterinary medicine utilisation.

1. Introduction

Antimicrobials are compounds that are active against micro-
organisms, which include bacteria and fungi. Their mode of
action either inhibits microorganisms’ growth or destroys
them completely. Due to its efficiency in curing infection,
antimicrobial drugs were hugely consumed, especially in vet-
erinary medicine. Not just treatment, the need for antimi-
crobials is also heavily influenced by husbandry practices
that directly link to animal health. Mackinnon [1] stated that
the use of prophylactic antibiotics through intramammary
infusion can be effective at the end of the lactation period
as a prevention step of dry period intramammary infection
in dairy cows.

Currently, antimicrobial resistance is a worldwide issue,
as it becomes a major public health concern globally. It does
not just focus on the human basis, but research has rooted it
down to its potential sources. Despite uncontrollable con-
sumption of drug descriptions, daily intake of food sources
is also being considered. Consumption of livestock treated
with the antimicrobial drug particularly worried us even
though it was under strict quality control. Based on Wool-
house et al. [2], although the usage of growth promoters
using antibiotics had been banned, antibiotic usage still has
not consistently decreased.

Antimicrobial drugs are an important part of veterinary
medicine because they can enhance animal health and pro-
duction, as well as contribute to food safety, food security,
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livelihood protection, animal resource protection, and ani-
mal welfare. However, the risk of antimicrobial resistance
should be identified and discussed. Clear policy issues and
knowledge gaps in monitoring antimicrobial resistance
should be applied. Replacing antimicrobial drugs with natu-
ral herbs that mimic the pharmacokinetics of those drugs
would be highly benefitted. Perumal Samy and Gopalakrish-
nakone [3] concluded that traditional plants can be new
sources of antimicrobials in modern medicine as their stable
biologically active compound can establish a scientific base.

Besides antimicrobial resistance issues, the parasitic dis-
ease has become a significant challenge for human well-
being and animal basis. One of them was malaria, and it
was a serious issue, especially for the poor population, who
lived in tropical and subtropical regions with economies that
were struggling. Malaria affects more than 500 million peo-
ple globally each year, resulting in over one million deaths,
according to the World Health Organization (WHO). In
2019, 229 million estimated malaria cases were reported
worldwide [4]. The suburban region hit the most malaria
cases, classified by WHO as a high burden to high impact
(HBHI) countries. Malaria is a life-threatening parasitic dis-
ease caused by Plasmodium. Malaria is spread through bites
from infected Anopheles mosquitoes, sometimes known as
malaria vectors. Due to unaffordable drugs and inaccessible
health facilities in particularly suburban areas, the mortality
rate had peaked.

Another parasitic disease that currently comes into con-
sent is toxoplasmosis. This disease is caused by infection
with the Toxoplasma gondii parasite, which is one of the
most widespread parasites in the world. In small animal vet-
erinary practices, toxoplasmosis has become a common case
diagnosed in veterinary clinics. Mainly, affected cats will
have developed fever, loss of appetite, weight loss, lethargy
and worse cases, pneumonia, and glaucoma. OIE Terrestrial
Manual 2017 stated that toxoplasmosis is a zoonotic disease
that affects human health risks. Pregnant women are the
most high-risk individuals, which may result in abortion
due to the infection. The most likely sources of human infec-
tion are exposed to infected cats’ faeces and consumption of
raw infected meat, which contains live T. gondii tissue cysts.

In order to solve these two major issues, potential solu-
tions for future approaches have been identified. The new
antimicrobial and antiparasitic medicines with significant
clinical findings can be used to address these problems. It
is crucial to replace the pharmaceutical pipeline to have bet-
ter prospects and advanced stages of treatment. The return
to the search for natural products is highly recommended.
Due to their natural origin, plant extracts are excellent can-
didates to replace synthetic compounds, which are believed
to have carcinogenic and toxicological effects [5].

Since antiquity, herbal and traditional medicine has
already been used as a conventional method of improving
health. Currently, the medicinal benefits of the herbal plant
are being largely explored, especially in pharmacological
and toxicological studies. The high amount of biologically
active compounds, which have low side effects, is the main
reason these researchers have come up with the reverse
way of treatment. To introduce the natural products back

into the treatment regime, sufficient research and clinical
experiment must be conducted to prove the therapeutic
effect, especially against microbes and parasites.

In Malaysia, Eurycoma longifolia Jack is considered a
national treasure which be called as “Tongkat Ali,” while
other countries referred it as Malaysian Ginseng. It is a
Southeast Asian plant that has been used in traditional med-
icine for centuries. Since ancient times, people have relied on
the medicinal properties of this plant’s aqueous decoction.
Traditional uses of the plant parts include antimicrobial,
antimalarial, antidiabetic, aphrodisiac, antibacterial, and
antipyretic properties. Various bioactive components such
as eurycomanone, eurycomaside, eurycolactone, eurycoma-
latone, and pasakbumin-B, in which the quassinoids and
alkaloids are a significant portion of the plant parts, make
this plant need to be evaluated on its toxicity and safety
[6]. Although the traditional practices have shown an effec-
tive effect, research on scientific databases of commercial
utilisation of Tongkat Ali still needs to be done regarding
consumer safety, especially in veterinary medicine practices.

2. Methodology

This systematic review was carried out following these five
main subsections, namely PRISMA, resources, eligibility
and exclusions criteria, systematic review procedure, data
abstraction, and analysis, applied in the current research.
Then, the retrieved articles were assessed on the risk of bias.

2.1. PRISMA. PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) is a guideline for sys-
tematic literature reviews reporting. Generally, PRISMA
provides a straightforward way of describing and reporting
the systematic reviews to assess the pros and cons of a health
care intervention [7]. Referring to Sierra-Correa and Cantera
Kintz [8], three benefits have been promoted: first, it pro-
vides understandable research questions needed in system-
atic research; second, it specifies acceptance and rejection
criteria; and third it is ideal for analysing an extensive scien-
tific literature database makes it often utilised within medical
studies. Hence, this systematic review of antimicrobial and
antiparasitic properties of E. longifolia Jack was guided by
the PRISMA statement as the review protocol.

2.2. Resources. The review methods of the present study
relied on four main databases, namely Scopus, Medline
(PubMed), ScienceDirect, and Google Scholar. Considering
that these databases are reliable and provide full text for
thousands of highly ranked medical journals with cover-to-
cover indexing, it would best to be utilised efficiently using
correct and specific searching terms. For each database, the
search method was adjusted accordingly and is listed in
Table 1. Suarez-Almazor et al. [9] suggested that a compre-
hensive search can be obtained through more databases.
Therefore, the present study was hand searching manually
on several established sources using Google Scholar to
increase the likelihood of obtaining relevant articles.

2.3. Eligibility and Rejection Criteria. A few criteria for eligi-
bility and rejection are identified. Studies that evaluated the
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antimicrobial and antiparasitic activities of extracts of E.
longifolia, with no limitation on study populations, were
chosen. The following acceptance criteria were used: About
the type of literature, only article journals publishing with
empirical data are considered, which were written in
English, have timeline indexes between 2001 and 2021, and
evaluated E. longifolia antimicrobial or antiparasitic activi-
ties or both, with a reliable control group. When the control
uses more than one (e.g., untreated medium and a commer-
cial reference of antibiotics), the first one will be selected as a
control group. As for the rejection criteria, the literature
types of a review article, book, book series, chapter in books,
and conference proceedings were discarded. Besides, the
search effort also excluded non-English publications time-
line indexes before 2001, studies unrelated to the assessment
of antimicrobial and antiparasitic activities of E. longifolia
and lacked a control experiment.

2.4. Systematic Review Process. In this section, the systematic
review process was categorised into four stages. First, key-
words that were used in the search process were identified.
Depending on previous studies, the similar keywords and
related to antimicrobial and antiparasitic activities were used

(Table 2). At this phase, by using the duplication detector
tool in the Mendeley Desktop, four articles that were dupli-
cated were discarded.

The second phase was screening. The remaining 119
articles were carefully screened based on the abstract provided
by the publisher. In this stage, 52 articles had been excluded
due to a lack of acceptance criteria and posed the rejection cri-
teria. The remaining 67 articles were carried into the third
phase, which is accessibility, where only articles with full-text
access were taken. The last phase of the review was eligibility.
Only research articles focusing on E. longifolia antimicrobial
and antiparasitic activities or both, containing suitable empir-
ical data and a clear experiment, were taken.

2.5. Data Abstraction and Analysis. The purpose of this
study is to evaluate and analyse previous research analyses
that have addressed the formulated questions. In order to
evaluate suitable themes and subthemes, the data needed to
be identified first through the abstract and then through
the full articles (in-depth). Data were extracted individually
when the research article evaluated more than one plant
extract, chemical substance, or antibiotic reference, focusing
on E. longifolia antimicrobial and antiparasitic activities.
Data regarding the experiment were extracted and analysed
using Microsoft Office Excel 2016.

The Mixed Method Appraisal Tool (MMAT), version
2018, was used to evaluate the methodological quality for
each article. The low methodological quality of articles based
on the overall score would be excluded to increase the sensi-
tivity analysis. The overall score was calculated based on the
manual guidance [10].

3. Results

3.1. Study Selection. The recent systematic review flowchart
can be found in Figure 1. After the database searching using
the keywords stated in Table 1, 123 studies have been iden-
tified. The titles were screened, and the abstract was exam-
ined carefully. After the screening process and removal of
duplication, a total of 67 articles have remained. Full texts
of the remaining articles were analysed to determine if they
met the criteria for eligibility. Among them, 36 articles were
removed because they did not have access to the full text,
and 11 were removed because they did not meet the accep-
tance criteria. In total, 103 studies were removed for the rea-
sons mentioned in Figure 1. After title screening and
abstract examination, 56 articles were excluded due to dupli-
cation and not meeting the acceptance criteria. 67 articles
were assessed on full-text accessibility, 31 articles remained,
and the number was decreased to 20 articles after a particu-
lar examination through the full text articles; 20 articles were
used in this study.

3.2. Characteristics of the Included Articles. The characteris-
tics of 20 selected studies are listed in Table 2.

4. Discussion

Eurycoma longifolia has been shown to be an antimicrobial
and antiparasitic agent through this systematic review. This

Table 1: Searching method using four main databases.

Database
Search and/or terms

Scopus
(“eurycoma longifolia”) AND (“antimicrobial activity”) OR
(“biofilms”) OR (“antibacterial”) OR (“antifungal”) OR
(“antiparasitic”)

PubMed
#1 Eurycoma Longifolia
#2 “antimicrobial” [MeSH terms] OR “antimicrobial” OR
“Agents, Anti-Infective” OR “Anti Infective Agents” OR
“Antiinfective Agents” OR “Agents, Antiinfective”
OR “Microbicides” OR “Antimicrobial Agents” OR “Agents,
Antimicrobial” OR “Anti-Microbial Agents” OR “Agents, Anti-
Microbial” OR “Anti-Microbial Agents”
#3 “biofilms” [MeSH terms] OR “biofilms” OR “Bacterial
Adhesion” OR “Adhesins, Bacterial” OR “Biofouling”
#4 “antibacterial” [MeSH terms] OR “antibacterial” OR “Agents,
Anti-Bacterial” OR “Anti-Bacterial Agents” OR “Antibacterial
Agents” OR “Agents, Antibacterial” OR “Antibiotics” OR
“Bacteriocidal Agents” OR “Agents, Bacteriocidal” OR
“Bacteriocides” OR “Anti-Mycobacterial Agents” OR “Agents,
Anti-Mycobacterial” OR “Anti Mycobacterial Agents” OR
“Antimycobacterial Agents” OR “Agents, Antimycobacterial”
#5 “antifungal” [MeSH terms] OR “antifungal” OR “Agents,
Antifungal” OR “Therapeutic Fungicides” OR “Fungicides,
Therapeutic” OR “Antibiotics, Antifungal” OR “Antifungal
Antibiotics”
#6 “anti-parasitic” [MeSH terms] OR “anti-parasitic” OR “Agents,
Anti-parasitic” OR “Anti-parasitic Drugs” OR “Drugs,
Antiparasitic” OR “Parasiticides” OR “Antiparasitics”
#2 OR #3 OR #4 OR #5 OR #6 AND #1

ScienceDirect
“eurycoma longifolia” AND “antimicrobial”

Google Scholar
Search manually from previous studies.
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[1
7]

T
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gk
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A
li
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ur
yc
om

a
lo
ng
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lia
):
a
po

ss
ib
le

th
er
ap
eu
ti
c
ca
nd

id
at
e

ag
ai
ns
t
B
la
st
oc
ys
ti
s
sp
.

B
la
st
oc
ys
ti
s
sp
.

R
oo
ts

C
ru
de

aq
ue
ou

s,
et
hy
la
ce
ta
te
,

an
d
w
at
er

V
ia
bl
e
ce
ll

co
un

t
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h
U
nt
re
at
ed

m
ed
iu
m
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B
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th
e
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re
en
in
g

pr
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g
al
lt
he

ex
tr
ac
ts
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gk
at
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ex
hi
bi
te
d
th
e
hi
gh
es
t

an
ti
pr
ot
oz
oa
la
ct
iv
it
y
at

1.
0
m
g/
m
L.

B
et
w
ee
n
th
e

w
at
er

an
d
et
hy
la
ce
ta
te

fr
ac
ti
on

s
of

T
on

gk
at

A
li,

th
e
et
hy
la
ce
ta
te

fr
ac
ti
on

ex
hi
bi
te
d
a
sl
ig
ht
ly

hi
gh
er
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rc
en
ta
ge

of
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ti
pr
ot
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oa
la
ct
iv
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y
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0
m
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m
L
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te
st
ed
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it
h
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ug
s
at

th
e
sa
m
e
co
nc
en
tr
at
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T
Z
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hi
bi
te
d
th
e

hi
gh
es
t
an
ti
pr
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ti
vi
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ro
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su
bt
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es

ST
1
(9
5.
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ST

3
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),
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ST
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).
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8]

Sc
re
en
in
g
of

se
le
ct
ed

in
di
ge
no

us
pl
an
ts
of

C
am

bo
di
a
fo
r

an
ti
pl
as
m
od

ia
l
ac
ti
vi
ty

C
hl
or
oq

ui
ne
-r
es
is
ta
nt

Pl
as
m
od
iu
m

fa
lc
ip
ar
um

st
ra
in

R
oo
ts
,s
te
m
,

an
d
ba
rk

A
qu

eo
us
,

m
et
ha
no

la
nd

di
ch
lo
ro
m
et
ha
ne
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ow

cy
to
m
et
ry

48
h

C
hl
or
oq

ui
ne

n
=
3

A
ve
ry

hi
gh

an
ti
pl
as
m
od

ia
l
ac
ti
vi
ty

w
as

ob
se
rv
ed

fo
r
E
.

lo
ng
ifo

lia
w
it
h
IC
50

va
lu
es

of
<3

m
g/
m
L.

T
on

gk
at

A
li
ba
rk

w
it
h

C
H
2C

l2
is
th
e
m
os
t

effi
ci
en
t
ex
tr
ac
t
sh
ow

in
g

th
e
m
os
t
in
cr
ea
se
d

an
ti
pl
as
m
od

ia
l
ac
ti
vi
ty

ag
ai
ns
t
W
2.

[1
9]

In
vi
tr
o
an
ti
tu
m
ou

r
pr
om

ot
in
g
an
d

an
ti
pa
ra
si
ti
c
ac
ti
vi
ti
es

of
th
e
qu

as
si
no

id
s
fr
om

Eu
ry
co
m
a
lo
ng
ifo

lia
,a

m
ed
ic
in
al
pl
an
t
in

So
ut
he
as
t
A
si
a

Sc
hi
st
os
om

es
of

Sc
hi
st
os
om

a
ja
po
ni
cu
m

an
d

ch
lo
ro
qu

in
e-
re
si
st
an
t

Pl
as
m
od
iu
m

fa
lc
ip
ar
um

st
ra
in

Le
av
es

(q
ua
ss
in
oi
ds
)

E
th
an
ol

V
ia
bl
e
ce
ll

co
un

t
24

h
P
ra
zi
qu

an
te
l

n
=
3

C
om

po
un

ds
1,
3,
an
d
5

sh
ow

ed
si
gn
ifi
ca
nt
ly

in
hi
bi
to
ry

eff
ec
ts
on

ad
ul
t

sc
hi
st
os
om

e
m
ov
em

en
t

(I
M
)
an
d
eg
g-
la
yi
ng

(E
L)

of
S.
ja
po
ni
cu
m

at
20
0
m
g/
m
L
as

co
m
pa
re
d

w
it
h
th
os
e
of

co
nt
ro
l

ex
pe
ri
m
en
ts
us
in
g
on

ly
D
M
SO

.H
ow

ev
er
,t
he

an
ti
sc
hi
st
os
om

al
eff
ec
t
is

w
ea
ke
r
be
tw
ee
n
th
e
th
re
e

co
m
po

un
ds

as
co
m
pa
re
d

to
th
e
co
nt
ro
l d

ru
g
at

th
e

co
nc
en
tr
at
io
n
of

20
m
g/

m
L.

(K
av
it
ha
,

N
oo
rd
in
,

C
ha
n,

In
vi
tr
o
an
ti
-T
ox
op
la
sm

a
go
nd

ii
ac
ti
vi
ty

of
ro
ot

T
ox
op
la
sm

a
go
nd

ii
R
oo
t

M
et
ha
no

l
M
ic
ro

sl
id
e

tu
be
s
te
st

24
h

C
lin

da
m
yc
in

n
=
3

A
ft
er

36
h
of

ex
po

su
re

to
th
e
E
.l
on
gi
fo
lia

fr
ac
ti
on

,
th
e
ho

st
V
er
o
ce
lls
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bi
al

te
st

C
on
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ol

gr
ou

ps
Sa
m
pl
e

si
ze

M
ai
n
re
su
lt
s

et
al
.,

20
12
)

ex
tr
ac
t/
fr
ac
ti
on

s
of

Eu
ry
co
m
a
lo
ng
ifo

lia
Ja
ck

sh
ow

ed
no

vi
si
bl
e

in
tr
ac
el
lu
la
r
pa
ra
si
te

an
d

no
re
m
ar
ka
bl
e

m
or
ph

ol
og
ic
al
ch
an
ge
s.

T
A
F
35
5
an
d
T
A
F
40
1

fr
ac
ti
on

s
ar
e
th
e
m
os
t

effi
ci
en
t
an
ti
-T
ox
op
la
sm

a
go
nd

ii
eff
ec
ts
.

[2
0]

R
ea
l-
ti
m
e
an
ti
-

T
ox
op
la
sm

a
go
nd

ii
ac
ti
vi
ty

of
an

ac
ti
ve

fr
ac
ti
on

of
Eu

ry
co
m
a

lo
ng
ifo

lia
ro
ot

st
ud

ie
d
by

in
si
tu

sc
an
ni
ng

an
d

tr
an
sm

is
si
on

el
ec
tr
on

m
ic
ro
sc
op

y

T
ox
op
la
sm

a
go
nd

ii
R
oo
t

M
et
ha
no

l
E
le
ct
ro
n

m
ic
ro
sc
op

y
ob
se
rv
at
io
n

36
h

C
lin

da
m
yc
in

n
=
3

T
he

si
gn
ifi
ca
nt

an
ti
pa
ra
si
ti
c
ac
ti
vi
ty

sh
ow

n
by

th
e
T
A
F3
55

an
d
T
A
F4
01

ac
ti
ve

fr
ac
ti
on

s
of

E
.l
on
gi
fo
lia
.

T
he

ac
ti
ve

fr
ac
ti
on

s
fr
om

E
.l
on
gi
fo
lia

de
si
gn
at
ed

as
T
A
F
35
5
an
d
T
A
F
40
1

ha
ve

po
te
nt

an
d
se
le
ct
iv
e

an
ti
pr
ol
ife
ra
ti
ve

ac
ti
vi
ty

ag
ai
ns
t
T
.g
on
di
i

ta
ch
yz
oi
te
s.

[2
1]

P
hy
to
ch
em

ic
al
sc
re
en
in
g

an
d
an
ti
m
ic
ro
bi
al
ac
ti
vi
ty

of
ro
ot

an
d
st
em

ex
tr
ac
ts

of
w
ild

Eu
ry
co
m
a

lo
ng
ifo

lia
Ja
ck

(T
on

gk
at

A
li)

A
.n

ig
er
,E

sc
he
ri
ch
ia

co
li,

Sa
lm

on
el
la

V
ir
ch
ow

,P
.

ae
ru
gi
no
sa
,B

.c
er
eu
s,

an
d
S.
au

re
us

R
oo
t
an
d

st
em

P
et
ro
le
um

et
he
r,

ch
lo
ro
fo
rm

,
et
hy
la
ce
ta
te
,

ac
et
on

e
an
d

m
et
ha
no

l

D
is
k
di
ff
us
io
n

as
sa
y

24
h

A
m
pi
ci
lli
n

n
=
3

A
ll
th
e
ex
tr
ac
ts
ex
hi
bi
te
d

do
se
-d
ep
en
de
nt

an
ti
m
ic
ro
bi
al
ac
ti
vi
ty
.

H
ow

ev
er
,t
he

hi
gh
es
t

an
ti
ba
ct
er
ia
la
ct
iv
it
y
w
as

ob
se
rv
ed

ag
ai
ns
t
G
ra
m
-

po
si
ti
ve

ba
ct
er
ia
by

bo
th

st
em

an
d
ro
ot

ex
tr
ac
ts
.

N
ev
er
th
el
es
s,
st
em

ex
tr
ac
ts
w
er
e
m
or
e
po

te
nt

th
an

ro
ot

ex
tr
ac
ts
ag
ai
ns
t

B
ac
ill
us

ce
re
us

an
d

St
ap
hy
lo
co
cc
us

au
re
us
.

M
er
el
y,
et
hy
l
ac
et
at
e

ex
tr
ac
t
of

th
e
st
em

sh
ow

ed
m
od

er
at
e
ac
ti
vi
ty

ag
ai
ns
t
G
ra
m
-n
eg
at
iv
e

ba
ct
er
ia
,P

se
ud

om
on
as

ae
ru
gi
no
sa
,a
nd

hi
gh

ac
ti
vi
ty

ag
ai
ns
t
fu
ng
us
,

A
sp
er
gi
llu

s
ni
ge
r.
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e
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M
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n
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s
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2]

C
yt
ot
ox
ic
an
d

an
ti
m
al
ar
ia
l
co
ns
ti
tu
en
ts

fr
om

th
e
ro
ot
s
of

Eu
ry
co
m
a
lo
ng
ifo

lia

P.
fa
lc
ip
ar
um

cl
on

es
W
2
an
d
D
6

M
et
ha
no

l
B
io
lo
gi
ca
l

an
ti
m
al
ar
ia
l

as
sa
ys

N
ot

st
at
ed

M
efl
oq

ui
ne

an
d

ch
ro
qu

in
e

n
=
3

C
om

po
un

ds
57

an
d
58

di
sp
la
ye
d
po

te
nt

an
ti
m
al
ar
ia
l
ac
ti
vi
ty

ag
ai
ns
t
th
e
re
si
st
an
t

Pl
as
m
od
iu
m

fa
lc
ip
ar
um

.
E
ur
yc
om

an
on

e
(5
7)

an
d

pa
sa
kb
um

in
-B

(5
8)

ex
hi
bi
te
d
m
ar
gi
na
l

an
ti
m
al
ar
ia
l
ac
ti
vi
ty

ag
ai
ns
t
bo
th

th
e
W
2
an
d

D
6
P
.f
al
ci
pa
ru
m

cl
on

es
.

[2
3]

C
om

pa
ra
ti
ve

an
ti
m
ic
ro
bi
al
st
ud

ie
s
on

pl
an
t
sp
ec
ie
s
kn

ow
n
as

“p
as
ak

bu
m
i’:
Eu

ry
co
m
a

lo
ng
ifo

lia
Ja
ck
,R

en
ne
lia

el
lip
ti
ca

K
or
th
.A

nd
T
ri
va
lv
ar
ia

m
ac
ro
ph
yl
la

M
iq
.(
ve
rs
io
n
1;
pe
er

re
vi
ew

:1
ap
pr
ov
ed
,1

ap
pr
ov
ed

w
it
h

re
se
rv
at
io
ns
)

C
an

di
da

al
bi
ca
ns
,

St
ap
hy
lo
co
cc
us

au
re
us
,S
tr
ep
to
co
cc
us

m
ut
an

s,
an
d

st
re
pt
oc
oc
cu
s
so
br
in
us

R
oo
t

E
th
an
ol

A
ga
r
w
el
l

di
ff
us
io
n

m
et
ho

d
24

h
C
hl
or
am

ph
en
ic
ol

n
=
3

T
he

hi
gh
es
t
ac
ti
vi
ty

in
de
x

(A
I)
w
as

fo
un

d
in

th
e
E
.

lo
ng
ifo

lia
(0
.9
6
at

10
00

μ
g

co
nc
en
tr
at
io
n)

ag
ai
ns
t

se
le
ct
ed

pa
th
og
en
s.

[2
4]

P
as
ak
bu

m
in
-A

co
nt
ro
ls

th
e
gr
ow

th
of

m
yc
ob
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te
ri
um

tu
be
rc
ul
os
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by
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to
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er
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lm
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rs
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M
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be
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os
is
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at
er
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ct
at
e

de
hy
dr
og
en
as
e

m
et
ho

d
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h
R
ifa
m
pi
ci
n

n
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3

P
as
ak
bu

m
in
-A

al
on

e
co
nt
ro
ls
in
tr
ac
el
lu
la
r
M
tb

gr
ow

th
by

en
ha
nc
in
g
th
e

pr
od

uc
ti
on

of
N
O

an
d

T
N
F-
α
in

m
ac
ro
ph

ag
es

an
d
pr
ot
ec
ts
ag
ai
ns
t
ho

st
ce
ll
de
at
h
du

ri
ng

M
tb

in
fe
ct
io
n.

H
ow

ev
er
,d

at
a

su
gg
es
te
d
th
at

th
e

co
m
bi
na
ti
on

of
pa
sa
kb
um

in
-A

w
it
h
an

an
ti
-T
B
dr
ug

(r
ifa
m
pi
ci
n)

eff
ec
ti
ve
ly

su
pp

re
ss
ed

in
tr
ac
el
lu
la
r
M
tb

gr
ow

th
by

pr
om

ot
in
g
th
e

pr
od

uc
ti
on

of
pr
oi
nfl

am
m
at
or
y

cy
to
ki
ne
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d
bl
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ki
ng
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e
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at
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[2
5]

E
ff
ec
t
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Eu
ry
co
m
a

lo
ng
ifo

lia
ex
tr
ac
ts
on
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e
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ut
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hi
on

e
le
ve
li
n

pl
as
m
od
iu
m

fa
lc
ip
ar
um

-
in
fe
ct
ed

er
yt
hr
oc
yt
es

in
vi
tr
o.

C
hl
or
oq

ui
ne
-r
es
is
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nt

Pl
as
m
od
iu
m

fa
lc
ip
ar
um

st
ra
in

R
oo
t

M
et
ha
no

l
G
ro
w
th

in
hi
bi
ti
on
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sa
y

36
h

U
nt
re
at
ed

m
ed
iu
m

n
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3

A
bo
ut
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ow

th
in
hi
bi
ti
on
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P
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fa
lc
ip
ar
um
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ec
te
d
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yt
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oc
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e
w
as

ob
se
rv
ed

w
he
n
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ea
te
d
w
it
h
T
A
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4

an
d
B
SO

at
16

μ
g/
m
L
an
d

64
μ
g/
m
l,
re
sp
ec
ti
ve
ly
.

T
A
16
4
fa
ils

to
su
pp

re
ss

th
e
G
SH
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nt
en
t
of

en
ri
ch
ed

tr
op
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it
e-
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fe
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ed

er
yt
hr
oc
yt
e
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m
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h
as

bu
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ne

su
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m
in
e.

[2
6]

Eu
ry
co
m
a
lo
ng
ifo

lia
ex
tr
ac
t-
ar
te
m
is
in
in

co
m
bi
na
ti
on

:p
ar
as
it
em

ia
su
pp

re
ss
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n
of
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m
od
iu
m

yo
el
ii-

in
fe
ct
ed

m
ic
e.

Pl
as
m
od
iu
m

yo
el
ii

R
oo
t

M
et
ha
no

l
V
ia
bl
e
ce
ll

co
un

t
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h
A
rt
em
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in
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n
=
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A
t
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m
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,p

ar
as
it
em
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of

P
.y
oe
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nf
ec
te
d
m
ic
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w
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su
pp

re
ss
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pe
rc
en
t
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co
m
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d
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co
nt
ro
lm

ic
e,
w
hi
le
at

30
m
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kg

an
d
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m
g/
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,

pa
ra
si
te
m
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w
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si
gn
ifi
ca
nt
ly

su
pp

re
ss
ed

to
41

pe
rc
en
t
an
d
51

pe
rc
en
t,
re
sp
ec
ti
ve
ly

(p
<
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)
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in
g
T
A
16
4.

T
he
se

da
ta

sh
ow

ed
a

m
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e
si
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ifi
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nt

eff
ec
t
of
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ra
si
te
m
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su
pp
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n

w
it
h
T
A
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4
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an

w
it
h
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te
m
is
in
in
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ug

al
on

e.

[2
7]

T
he
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ec
t
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co
m
a

lo
ng
ifo
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Ja
ck

(T
on

gk
at

A
li)

ro
ot

ex
tr
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t
on

sa
liv
ar
y
S.
m
ut
an
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ob
ac
ill
us

an
d
C
an

di
da
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bi
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ns
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at
ed

fr
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hi
gh
-r
is
k
ca
ri
es

ad
ul
t

pa
ti
en
ts

S.
m
ut
an

s,
La

ct
ob
ac
ill
us
,a
nd

C
an

di
da

al
bi
ca
ns

R
oo
t

E
th
an
ol

D
is
k
di
ff
us
io
n

as
sa
y
an
d
br
ot
h

di
lu
ti
on

m
et
ho

d

72
h

C
hl
or
he
xi
di
ne
,

am
pi
ci
lli
n
an
d

ny
st
at
in

n
=
9

D
is
k
di
ff
us
io
n
as
sa
y

sh
ow

ed
po

si
ti
ve

zo
ne
s
of

in
hi
bi
ti
on

fo
r
al
lt
es
t

m
ic
ro
or
ga
ni
sm

s
w
it
h
S.

m
ut
an

s,
La

ct
ob
ac
ill
us
,

an
d
C
.a

lb
ic
an

s
ex
hi
bi
ti
ng

zo
ne
s
of

in
hi
bi
ti
on

of
8:
3

±
0:
7m

m
,1
2:
4±

2:
4m

m
,

9BioMed Research International



T
a
bl
e
2:
C
on

ti
nu

ed
.

St
ud

y
A
ss
ay

M
ic
ro
or
ga
ni
sm

te
st
ed

P
la
nt

pa
rt
s

T
yp
es

of
ex
tr
ac
t

A
nt
im

ic
ro
bi
al

as
sa
y

E
xp
os
ur
e

ti
m
es

in
th
e

an
ti
m
ic
ro
bi
al

te
st

C
on

tr
ol

gr
ou

ps
Sa
m
pl
e

si
ze

M
ai
n
re
su
lt
s

an
d
21
:4
±
2:
7m

m
,

re
sp
ec
ti
ve
ly
.F

or
m
in
im

um
in
hi
bi
to
ry

co
nc
en
tr
at
io
n,

th
e
te
st

m
ic
ro
or
ga
ni
sm

s
w
er
e

te
st
ed

at
co
nc
en
tr
at
io
n
of

25
0
m
g/
m
L,

12
5
m
g/
m
L,

62
.5
m
g/
m
L,

31
.3
m
g/
m
L,

an
d
0
m
g/
m
L.

T
he

m
in
im

um
in
hi
bi
to
ry

co
nc
en
tr
at
io
n
sh
ow

ed
th
at

M
IC

of
S.
m
ut
an

s
w
as

at
62
.5
m
g/
m
L,

La
ct
ob
ac
ill
us

at
12
5
m
g/

m
L,

an
d
C
.a

lb
ic
an

s
at

31
.3
m
g/
m
L.

[2
8]

A
nt
ip
la
sm

od
ia
le
ff
ec
ts
of

B
ru
ce
a
ja
va
ni
ca

(L
.)
M
er
r.

an
d
Eu

ry
co
m
a
lo
ng
ifo

lia
ja
ck

ex
tr
ac
ts
an
d
th
ei
r

co
m
bi
na
ti
on

w
it
h

ch
lo
ro
qu

in
e
an
d
qu

in
in
e

on
Pl
as
m
od
iu
m

fa
lc
ip
ar
um

in
cu
ltu

re

Pl
as
m
od
iu
m

fa
lc
ip
ar
um

R
oo
t

M
et
ha
no

l-
et
ha
no

l,
et
ha
no

l,
et
hy
la
ce
ta
te
,

et
hy
l
al
co
ho

l,
an
d
di
st
ill
ed

w
at
er

C
he
ck
er
bo
ar
d

te
ch
ni
qu

e
24

h
C
hl
or
oq

ui
ne

an
d

qu
in
in
e

n
=
3

A
nt
ip
la
sm

od
ia
la
ct
iv
it
y
of

E
.l
on
gi
fo
lia

w
it
h

m
et
ha
no

l-
et
ha
no

l
ex
tr
ac
t

sh
ow

ed
hi
gh
er

ac
ti
vi
ti
es

th
an

th
e
ot
he
r
so
lv
en
t

ex
tr
ac
t
af
te
r
co
m
pa
ri
so
n

ha
s
be
en

m
ad
e.

[2
9]

A
nt
ib
ac
te
ri
al
po

te
nt
ia
lo

f
M
al
ay
si
an

et
hn

om
ed
ic
in
al
pl
an
ts

ag
ai
ns
t
m
et
hi
ci
lli
n-

su
sc
ep
ti
bl
e
St
ap
hy
lo
co
cc
us

au
re
us

(M
SS
A
)
an
d

m
et
hi
ci
lli
n-
re
si
st
an
t

St
ap
hy
lo
co
cc
us

au
re
us

(M
R
SA

)

M
et
hi
ci
lli
n-
re
si
st
an
t

St
ap
hy
lo
co
cc
us

au
re
us

(M
R
SA

)
an
d

m
et
hi
ci
lli
n-
se
ns
it
iv
e

St
ap
hy
lo
co
cc
us

au
re
us

(M
SS
A
)

Le
av
es

M
et
ha
no

l
M
ic
ro
di
lu
ti
on

m
et
ho

d
22

h
V
an
co
m
yc
in

an
d

ci
pr
ofl

ox
ac
in

n
=
3

M
IC

an
d
M
B
C
va
lu
es

sh
ow

ed
>8

00
m
g/
m
L,

w
hi
ch

is
co
ns
id
er
ed

in
ac
ti
ve

ag
ai
ns
t
te
st
ed

m
ic
ro
or
ga
ni
sm

s.

10 BioMed Research International



manuscript hypothesised that E. longifolia could minimise
or inhibit bacterial, fungal, and parasitic growth. From 20
articles, 10 studies evaluated E. longifolia’s antimicrobial
effects, and another 10 studies evaluated its antiparasitic
effects on selected microorganism species (Table 3). Among
these studies, 19 of them were in vitro studies, and only 1
in vivo study was managed to include in this review.

In most of these studies, the sample size of the test
groups is mostly small. Samples from each group are usually
done in triplicates. Additionally, the duration of exposure
time for these 20 studies ranges from 22 to 72 hours. It is
possible that the research designs used in these experiments
have limitations due to these facts.

4.1. Effectiveness of Antimicrobial Activity of E. longifolia. In
10 in vitro studies for antimicrobial activity that were
obtained, 18 microorganisms’ species were used in these
studies (Table 3). Based on the results, it showed that E.
longifolia showed antimicrobial activity on most of the
microorganisms tested, in which 7 out of 10 studies showed
complete positive results. However, 2 of studies ( [14, 17]
showed partial positive results that vary among the tested
microorganism species and the plant component used. 1 of
the study by Yi Xin et al. [29] showed a completely negative
result. Table 4 shows the result extracted from 10 studies
which evaluate on antimicrobial activity of E. longifolia.

Alloha et al. [11] study on the effects of E. longifolia Jack
(Tongkat Ali) alcoholic root extract against an oral patho-
gen. The root of E. longifolia ethanol extract with 200mg/

mL was tested using broth microdilution and agar disk diffu-
sion test against Candida albicans and Streptococcus mutans.
After exposure time of 24 hours on antimicrobial test, etha-
nol extract of E. longifolia root displayed a positive antibac-
terial effect on S. mutans and a positive antifungal effect on
C. albicans. The control group drugs used in this study are
nystatin and ampicillin.

Danial et al. [13] evaluated on the topic of antibacterial
activity on in vivo plant parts of medicinally important E.
longifolia (Tongkat Ali). Methanol extract with a concentra-
tion of 50mg/mL from the roots, leaves, branches, seeds,
bark, and stem core of E. longifolia was tested using agar disk
diffusion method against Bacillus cereus, Bacillus subtilis,
Escherichia coli, Pseudomonas aeruginosa, Shigella flexneri,
and Staphylococcus aureus. After exposure time of 24 hours
on antimicrobial test, the result indicated that the extracted
compound from the root of E. longifolia gives the most effec-
tive antibacterial activity on B. subtilis (CDR), E. coli ATCC
25922, P. aeruginosa ATCC 27853, Shigella flexneri ATCC
12022, and S. aureus ATCC 25923. The control group drug
used in this study is chloramphenicol.

Faisal et al. [14] study on in vitro antibacterial activity of
E. longifolia Jack (Tongkat Ali) root extract. The ethanolic
extracts of E. longifolia’s root with concentration of 50,
150, and 150mg/mL were tested using agar disk diffusion
method against Bacillus cereus, Escherichia coli, Pseudomo-
nas aeruginosa, Salmonella typhi, and Staphylococcus aureus.
The ethanolic extracts of E. longifolia’s root give positive
results against Gram-positive (B. cereus and S. aureus) and

Total
n = 123

Scopus
n = 25

PubMed
(MEDLINE)

n = 26

Google scholar
n = 6

ScienceDirect
n = 66

56 articles excluded due to:

(i) Unrelated keywords on
title and abstract
(ii) Duplication

Title/abstract
n = 67

Free full text
n = 31

Articles studied
n = 20

11 articles excluded due to:

• Not fit the eligibility
criteria

Figure 1: The flowchart diagram of this study (as described in the PRISMA Statement).
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Gram-negative bacteria (S. typhi). Bacillus cereus and S.
typhi indicated inhibition zone values higher than the posi-
tive control values. Escherichia coli and P. aeruginosa, on
the other hand, did not exhibit any signs of inhibition when
tested with the ethanolic extract, classified as a negative
result. The control group drugs used in this study are eryth-
romycin and ciprofloxacin.

Faisal et al. [15] evaluated on antifungal activity of E.
longifolia Jack (Tongkat Ali) root extract.

The ethanolic extracts of E. longifolia’s root with concen-
trations of 50, 150, and 150mg/mL were tested using broth
microdilution method and agar disk diffusion assay test
against Candida albicans and Aspergillus fumigatus. The
ethanolic extract of E. longifolia Jack root indicated positive
antifungal activity against C. albicans and A. fumigatus. The
control drug group used in this experiment is nystatin.

Farouk and Benafri [16] study on antimicrobial activity
of E. longifolia Jack. The leaves, stem, and root of E. longifo-
lia with different extraction solvents (methanol, ethanol, ace-
tone, and water) at a concentration of 100mg/mL were
tested using agar disk diffusion assay method against Bacil-
lus subtilis, Escherichia coli, Enterococcus faecalis, Micrococ-
cus luteus, Proteus vulgaris, Salmonella typhi, Serratia
marcescens, and Staphylococcus aureus. Except for two
strains of Gram-negative bacteria (Escherichia coli and Sal-
monella typhi), the alcoholic and acetone extracts of the
leaves and stem extract were active against both Gram-
positive and Gram-negative bacteria. Gram-positive and
Gram-negative bacteria were not inhibited by the root
extract. Aqueous extract from the leaves was found to be
antibacterial against S. aureus and Serratia marcescens bacte-
ria. The control drug group of this experiment is tetracycline
and chloramphenicol.

Khanam et al. [21] study on the topic of phytochemical
screening and antimicrobial activity from root and stem
extracts of wild E. longifolia Jack (Tongkat Ali). The types
of extract used in this study are ethyl acetate, petroleum
ether, chloroform, acetone, and methanol, which tested
against Aspergillus niger, B. cereus, E. coli, P. aeruginosa, Sal-
monella Virchow, and S. aureus by disk diffusion assay
method. Antimicrobial activity was found to be dose-
dependent in all extracts. However, both stem and root
extracts showed the most antibacterial activity against
Gram-positive bacteria. Despite this, stem extracts were
more effective against Bacillus cereus and Staphylococcus
aureus than root extracts. The ethyl acetate extract from

the stem indicated only moderate activity against Pseudomo-
nas aeruginosa, a Gram-negative bacterium, but high activity
against Aspergillus niger, a fungus. The control drug group
used in this experiment was ampicillin.

Kuspradini et al. [23] evaluated comparative antimicro-
bial studies on E. longifolia Jack, Rennellia elliptica Korth,
and Trivalvaria macrophylla Miq. against C. albicans, S.
aureus, S. mutans, and Streptococcus sobrinus. The root of
E. longifolia ethanol extract was used in agar well diffusion
method. The result showed that the activity index (AI) was
found in E. longifolia (0.96 at 1000μg concentration) that
is the highest against the selected pathogens. The control
drug group used in this experiment is chloramphenicol.

Lee et al. [24] stated that pasakbumin-A alone control
intracellular Mycobacterium tuberculosis (Mtb) growth by
increasing the production of neutrophils (NO) and TNF-α
in macrophages and protecting against host cell death dur-
ing Mtb infection. However, data suggested that the combi-
nation of pasakbumin-A with an anti-TB drug (rifampicin)
effectively suppressed intracellular Mtb growth by promot-
ing proinflammatory cytokine production and blocking the
production of anti-inflammatory cytokine in macrophages.
The root of E. longifolia with ethanol extract was used in this
experiment and was carried out using the lactate dehydroge-
nase method test.

The effect of E. longifolia Jack extracts on salivary micro-
organisms such as Streptococcus mutans, Lactobacillus, and
Candida albicans was study by Ramzi et al. [27]. After expo-
sure times of 72 hours in disk diffusion assay, all the micro-
organism tests showed positive zones of inhibition. The
exhibiting zones of inhibition were 8:3 ± 0:7mm in S.
mutans, 12:4 ± 2:4mm in Lactobacillus, and 21:4 ± 2:7mm
in C. albicans. These concentrations of 250mg/mL,
125mg/mL, 62.5mg/mL, 31.3mg/mL, and 0mg/mL were
used at the test microorganisms for minimum inhibitory
concentration (MIC). The MIC showed that S. mutans was
62.5mg/mL, Lactobacillus was 125mg/mL, and C. albicans
was 31.3mg/mL. An aqueous type of E. longifolia root
extract was used in this study.

Yi Xin et al. [29] studied on the antibacterial potential of
Malaysian ethnomedicinal plants against methicillin-
resistant Staphylococcus aureus (MRSA) and methicillin-
susceptible Staphylococcus aureus (MSSA). The leaves of E.
longifolia methanol extract were used in the microdilution
method against selected pathogen. After 22 hours of expo-
sure to antimicrobial assay, minimum inhibitory

Table 3: Selected microorganism species.

Gram-positive bacteria Gram-negative bacteria Fungi Parasite

(i) Strep. mutans
(ii) Bacillus cereus
(iii) Staph. aureus (MRSA,

MSSA)
(iv) Bacillus subtilis
(v) Enterococcus faecalis
(vi) Strep. sobrinus
(vii) Lactobacillus
(viii) Mycobacterium tuberculosis

(i) E. coli
(ii) Pseudomonas

aeruginosa
(iii) Shigella flexneri
(iv) Proteus vulgaris
(v) Serratia marcescens
(vi) Salmonella Virchow
(vii) Salmonella typhi

(i) Candida albicans
(ii) Aspergillus

fumigatus
(iii) Aspergillus niger

(i) Plasmodium falciparum (chloroquine-
resistant)

(ii) Blastocystis spp.
(iii) Toxoplasma gondii
(iv) Toxoplasma yoelii
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concentration (MIC) and minimum bactericidal concentra-
tion (MBC) values showed >800μg/mL, which is considered
inactive against tested microorganisms. Hence, the study
proved that the leaves of E. longifolia methanol extract did
not have an antimicrobial effect against MSSA and MRSA
bacteria.

4.2. Effectiveness of Antiparasitic Activity of E. longifolia. A
total of 9 in vitro studies and 1 in vivo study were evaluated
on the antiparasitic activity of E. longifolia against 5 parasite
species tested in Table 3. Based on the results, it showed that
E. longifolia have antiparasitic activity on the entire parasite
tested, in which 10 out of 10 studies showed complete posi-
tive results. Table 5 shows the result extracted from 10 stud-
ies, which evaluate on antimicrobial activity of E. longifolia.

Study on antiplasmodial using the lactate dehydrogenase
assay of Plasmodium falciparum with E. longifolia Jack
extracts has been conducted by Chan et al. [12]. The root
of E. longifolia ethanol, diethyl ether, and n-butanol extract
with 20mg/mL was used in this experiment. After exposure
time of 72 hours on the test, quassinoids, the compounds
that were isolated from the stems of E. longifolia, showed a
positive antimalaria properties against in vitro culture of
chloroquine-resistant P. falciparum.

Girish et al. [17] evaluated E. longifolia as a possible ther-
apeutic candidate against Blastocystis sp. In this study, they
were screened a few plant extracts. Among all the extracts,
E. longifolia extracts showed the most antiprotozoal effect
at the concentration 1.0mg/mL. Then, they made compari-
son between 2 types of extraction of E. longifolia which is
water and ethyl acetate. The ethyl acetate extraction showed
a slightly higher percentage of antiprotozoal effect at 1.0mg/
mL across subtypes ST1 (94.9%), ST3 (95.1%), and ST5
(94.3%). Metronidazole (MTZ) showed the highest antipro-
tozoal effect across subtypes ST1 (95.8%), ST3 (93.4%), and

ST5 (90.8%) when tested with allopathic drugs, at the same
concentration.

Hout et al. [18] study on screening of selected indige-
nous plants of Cambodia for antiplasmodial activity using
the root, stem, and bark of E. longifolia. The experiment
was evaluated using the flow cytometry method against
chloroquine-resistant Plasmodium falciparum strain. After
48 hours of exposure time to the extract, a higher antiplas-
modial activity was discovered for E. longifolia with IC50
values of <3mg/mL. Eurycoma longifolia bark, with dichlo-
romethane, CH2Cl2 extract was the most efficient extract
showing the highest antiplasmodial activity against W2.

Jiwajinda et al. [19] study on in vitro antitumour pro-
moting and antiparasitic activities of the quassinoids from
E. longifolia leaves. The leaves of E. longifolia ethanol extract
with concentrations of 2, 20, and 200mg/mL were tested
against schistosomes of Schistosoma japonicum and
chloroquine-resistant Plasmodium falciparum strain. The
result has been evaluated using the viable cell count method.
After 24 hours of exposure to the extract, when compared
with those of control experiments using only dimethyl sulf-
oxide (DMSO), compounds 1, 3, and 5 give a significant
inhibitory effect on adult schistosome movement (IM) and
egg-laying (EL) of S. japonicum at 200mg/mL. However,
the antischistosomal effect is weaker between the three com-
pounds as compared to the control drug at the concentration
of 20mg/mL.

Study on in vitro anti-Toxoplasma gondii activity of root
extract of E. longifolia Jack was conducted by Kavitha et al.
(2012). The root of E. longifolia methanol extract with tested
against Toxoplasma gondii. After 36 h of exposure to the E.
longifolia fraction, the host Vero cells showed no remarkable
morphological changes and no visible intracellular parasite.
TAF 355 and TAF 401 fractions showed the most efficient
anti-Toxoplasma gondii effects. This result was indicated

Table 4: Results for selected studies of antimicrobial activity of Eurycoma longifolia.

Studies Plant components Positive result Negative result

[11] Root Candida albicans and Streptococcus mutans —

[13]
Roots, leaves,

branches, seeds, bark,
and stem core

Escherichia coli, Pseudomonas aeruginosa, Bacillus
cereus, Staphylococcus aureus, Shigella flexneri, and

Bacillus subtilis
—

[14] Root
Bacillus cereus, Staphylococcus aureus, and Salmonella

typhi
Pseudomonas aeruginosa, Escherichia coli

[15] Root Candida albicans and Aspergillus fumigatus —

[16] Leaves, stem, and root
Bacillus subtilis, Staphylococcus aureus, Enterococcus
faecalis, Micrococcus luteus, Proteus vulgaris, and

Serratia marcescens
Escherichia coli, Salmonella typhi

[21] Root and stem
A. niger, Escherichia coli, Salmonella Virchow, P.

aeruginosa, B. cereus, and S. aureus
—

[23] Root
Candida albicans, Staphylococcus aureus, Streptococcus

mutans, and Streptococcus sobrinus
—

[24] Root Mycobacterium tuberculosis —

[27] Root S. mutans, Lactobacillus, and Candida albicans —

[29] Leaves —
Methicillin-resistant Staphylococcus aureus

(MRSA) and methicillin-sensitive
Staphylococcus aureus (MSSA)
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through a microslide tube test with a comparison of the con-
trol drug, clindamycin effect.

Kavitha et al. (2012) carried out real-time anti-Toxo-
plasma gondii activity of an active fraction of E. longifolia
root, studied by in situ scanning and transmission electron
microscopy. The result showed the significant antiparasitic
activity demonstrated by the TAF355 and TAF401 active
fractions of E. longifolia. The active fractions from E. longifo-
lia designated as TAF 355 and TAF 401 have potent and
selective antiproliferative activity against T. gondii
tachyzoites.

Kuo et al. [22] study on antimalarial constituents and
cytotoxic effect from the E. longifolia root methanol extract
using biological antimalarial assays against P. falciparum
clones, W2 and D6. The result proved that eurycomanone
and pasakbumin-B compounds exhibited efficacy antimalar-
ial activity against the resistant P. falciparum. Both com-
pounds showed marginal antimalarial activity against both
the W2 and D6 P. falciparum clones.

Mohd Ridzuan et al. [25] evaluated a study on the effect
of E. longifolia extract on the glutathione (GSH) level in
Plasmodium falciparum-infected erythrocytes in vitro. The
study is aimed at suppressing the production of GSH in
chloroquine-resistant Plasmodium falciparum strain to
inhibit the growth of the selected pathogen. Based on the
result of the study, about 95% to 100% growth inhibition
of P. falciparum-infected erythrocyte was observed when
treated with TA164 and buthionine sulfoximine (BSO), at
16μg/mL and 64μg/mL, respectively. However, TA164 fails
to suppress the GSH content of enriched trophozoite-
infected erythrocyte as much as BSO.

Mohd Ridzuan et al. [26] carried out an in vivo study on
E. longifolia extract and artemisinin combination to suppress
parasitemia of Plasmodium yoelii-infected mice. The root of
E. longifolia methanol extract was inoculated into Plasmo-
dium yoelii-infected mice before the erythrocyte of the mice
being observed under microscope for viable cell count after
96 hours of exposure time to the extract. At 10mg/kg, para-
sitemia of P. yoelii-infected mice was suppressed to 25 per-
cent as compared to control mice, while at 30mg/kg and

60mg/kg, parasitemia was significantly suppressed to 41
percent and 51 percent, respectively (p < 0:05), using
TA164. These data showed a greater effect of parasitemia
suppression with TA164 compared to artemisinin drug
alone.

Sriwilaijaroen et al. [28] study on antiplasmodial effects
of Brucea javanica (L.) Merr. and E. longifolia Jack extracts
and their combination with chloroquine and quinine on
Plasmodium falciparum in culture. Eurycoma longifolia roots
with aqueous, ethyl alcohol, ethyl acetate, ethanol, and
methanol extracts were used against the multidrug-
resistant Plasmodium falciparum strain K1. Ethanol and
methanol extracts showed the higher activities than the
other solvent extract after comparison has been made. In
addition, not only quassinoid glycosides are responsible for
the antimalarial activity, but the same effects were also
shown in coumarins and flavonoids that were found in
thin-layer chromatography.

5. Conclusion and Recommendations

When it comes to reviewing the data of the selected journal
articles for this systematic review, we summarise that the
root extracts of E. longifolia have the most efficient antimi-
crobial and antiparasitic activity compared to other plant
components. Eurycoma longifolia can be suggested as an
antimicrobial agent as broad-spectrum as it is most effective
against Gram-negative, Gram-positive, and fungal species
tested. Eurycoma longifolia can also be used as an antipara-
sitic agent against specific parasites tested in the selected
studies.

As for the future prospect for E. longifolia, an in vitro
study shows that roots and other plant components extracts
have antimicrobial and antiparasitic properties against path-
ogenic microorganisms. Nevertheless, to justify and further
analyse the potential of E. longifolia extracts as reliable anti-
microbial and antiparasitic medicines, animal models are
required in clinical trials. Additional research into the mech-
anism of action for these extracts would be advantageous to
the pharmaceutical sector in order to maximise the potential

Table 5: Results for selected studies of antimicrobial activity of Eurycoma longifolia.

Studies Plant components Positive result
Negative
result

[12] Root Plasmodium falciparum —

[17] Root Blastocystis sp. —

[18]
Root, stem, and

bark
Chloroquine-resistant Plasmodium falciparum strain —

[19] Leaves
Schistosomes of Schistosoma japonicum and chloroquine-resistant Plasmodium falciparum

strain
—

[30] Root Toxoplasma gondii —

[20] Root Toxoplasma gondii —

[22] Root P. falciparum clones W2 and D6 —

[25] Root Chloroquine-resistant Plasmodium falciparum strain —

[26] Root Plasmodium yoelii —

[28] Root Plasmodium falciparum —
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of these compounds. In addition, the food industry is
actively searching for other agents and natural preservatives
as alternatives to synthetic compounds used in food process-
ing, particularly for livestock consumption.

Based on the analysing results, we conclude that E. long-
ifolia has an antimicrobial and antiparasitic effect, as shown
to have proven against both microorganisms and parasite
testing. For that reason, to prove these biological effects,
more in vivo studies are needed.
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