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Abstract
Kitolod is one of the plants that is known to have high flavonoid content.
Flavonoids are reported to play a role in inhibiting the growth of Mycobacterium
tuberculosis. Therefore, this research study was aimed to evaluate the
antituberculosis of kitolod leaf ethanol extract against M. tuberculosis H37Rv in
vitro. The extraction of Kitolod leaf was conducted using a maceration method,
followed by phytochemical screening of its secondary metabolites using standard
methods. Antituberculosis testing was performed using the proportion method
with the following antibiotic controls: rifampicin, isoniazid, streptomycin and
ethambutol. The results of the phytochemical analysis revealed that the extract
contained alkaloids, flavonoids, polyphenols, monoterpenoids, sesquiterpenoids,
Quinones and saponins. The ethanol extract of Kitolod leaf showed good
antituberculosis activity against M. tuberculosis H37Rv, with an extract
concentration ranging from 10-50%w/v.
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the world. The incidence of
tuberculosis cases is about 110 per
100,000 population [4, 5].
The current increases in tuberculosis
cases are in line with an increase in
cases
of
antibiotic-resistant
tuberculosis especially in developing
countries
including
Indonesia.
Researchers estimate approximately
50 million people infected with M.
tuberculosis strains that are resistant
to at least one type of Anti
Tuberculosis Drug. Resistance to
antibiotics such as INH / isoniazid,
streptomycin,
ethambutol,
rifampicin, can be caused by several

Introduction
Tuberculosis is one of the leading
causes of death in the world [1].
Tuberculosis is a disease caused by
Mycobacterium tuberculosis [2].
According
to
World
Health
Organization (WHO), in 2008 there
were approximately 9.4 million cases
worldwide, with 1.8 million deaths,
and 4,500 reported deaths per day
[3]. Indonesia is the 3rd largest
country in the world after India and
China, which has the largest TB
patients, with about 10% of the total
number of tuberculosis patients in
94

International Journal of Scientific Engineering and Applied Science (IJSEAS) – Volume‐3, Issue‐7, July 2017
ISSN: 2395‐3470
www.ijseas.com

tuberculosis
activity
against
Mycobacterium tuberculosis [11].
Traditionally
Kitolod
plant
(Laurentia longiflora (L) Peterm) has
been widely used in Indonesia as an
herbal remedy that has antibacterial
activity [12]. Flavonoid can be found
many of Kitolod’s leaves [13]. The
flavonoid contained in the Kitolod
leaf underlies the investigation of
anti-tuberculosis activity of Kitolod
leaf extract against M. tuberculosis.

things, such as irregular treatment,
medication
noncompliance
and
single drug use in tuberculosis
patients. The onset of resistance to
Anti Tuberculosis Drugs in M.
tuberculosis is due to a random
mutation
of
the
bacterial
chromosome. The mutation process
occurs spontaneously in other strains,
even before contact with the drug.
The nature of this resistance is also
caused by the mutation of genes that
are expressed into certain proteins or
enzymes in the bacteria, such as the
occurrence
of
resistance
to
rifampicin because mutations of
expressed rpoB genes into RNA
polymerase [6]. The possibility of a
more drugs resistant strain to occur
in the future is very great [7].
Therefore, alternative therapeutic
research programs are needed to find
a new antimicrobial agent. An in
vitro study of the antimicrobial
activity of medicinal plant needs to
be done [8].
The development of research on
herbs that can inhibit the growth of
M. tuberculosis had now been widely
practiced. Some natural products and
their derivatives are reported to
exhibit
extraordinary
growth
inhibitory
activity
against
Mycobacterium tuberculosis and
some have even been selected as
prototype
molecules
for
the
development
of
new
antituberculosis
agents
[9]
[10].
Reportedly flavonoids have anti-

Materials and Methods
Material
Materials used include Kitolod’s
leaves simplicia (Laurentia longiflora
(L.)
Peterm)
(from
Manoko
Plantation, Lembang), ethanol 70%,
distillate water (sterile), filter paper,
Lowenstein-Jensen (Merck), glycerol
(Merck), duck eggs, Rifampicin
(Sigma),
Isoniazid
(Sigma),
Ethambutol (Sigma), Streptomycin
(Sigma),
Mycobacterium
tuberculosis strain H37Rv (from
Central Java Health Development
Laboratory Center), toluene. For
phytochemical screening include;
MgSO4, CuSO4, KI, HgCl2, Bismuth
sub nitrate, FeCl3 1 %, chloroform,
hydrochloric acid 10 %, acetic acid
anhydrous,
sodium
acetate,
magnesium powder, amyl alcohol,
ammonia 25 % v/v,
sodium
hydroxide 1 N, sodium sulfate,
sodium hydroxide 30% and sulfuric
acid.
Methods
77
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Extraction
Kitolod’s dried leaves are chopped
into small pieces using scissors, then
macerated for 3 x 24 h with ethanol
70%, in the first 24 h, the solventsoaked simplisia are occasionally
stirred. After that the macerate is
filtered with a filter paper, the dregs
are re-macerated, then left for
another 24 hours. After 24 hours,
second macerate is then filtered, and
for the final 24 hours the dregs are
again re-macerated, after 24 hours
then the third macerate filtered [14].
To thicken the macerate evaporator
and water bath is used until the
desired thick consistency of ethanol
extract of leaf Kitolod (Laurentia
longiflora (L.) Peterm) is obtained
[15]. Then from obtaining extract,
the yield is calculated.

for the proportion method prepared
by diluting bacterial cultures with
sterile
distillated
water
to
-3
-5
concentrations of 10 and 10 for
subsequent testing.
Antituberculosis Activity Test
Extracts with various concentrations
(50%, 40%, 30%, 20%, and 10% (w /
v)) were tested for their antibacterial
activity against M. tuberculosis strain
H37Rv. A certain amount of extract
is weighed, then dissolved in DMSO.
A total of 0.05 mL of the extract
solution was added to a tube
containing a liquid L-J medium to a
total volume of 5 mL, then
homogenized. Medium containing
extract or OAT compacted in a dry
oven at 850C for 1 h in a sloping
position.
The bacterial suspension was
inoculated on medium mixed with
extract, medium mixed with antituberculosis drugs, medium mixed
with DMSO, and medium LJ only, as
follows: 20 bottles of LJ medium
containing ethanol extract of Kitolod
leaf with 5 concentration variations50%, 40%, 30%, 20%, and 10% (w /
v) (each concentration consisted of 2
bottles with 10-3 and 2 bottles with
10-5 bacterial suspension) and 8
bottles of LJ medium containing
anti-tuberculosis drugs (respectively
consisting of 1 bottle with 10-3 and 1
bottle with 10-5 bacteria suspension)
was also prepared 24 bottles of only
LJ medium, and 4 bottles of LJ
medium containing DMSO (each

Phytochemical
Screening
of
Secondary Metabolites
Phytochemical
screening
of
secondary metabolites in the extract
was using a standard method to
determine the contains alkaloids,
flavonoids,
tannins,
quinones,
saponins, steroids, and triterpenoids.
Bacterial Preparation
The Bacteria used in this study were
drug-susceptible
Mycobacterium
tuberculosis strain H37Rv, taken
from the Central Java Health
Development Laboratory Center,
incubated at 37 ° C. M. tuberculosis
were bred in Löwenstein-Jensen
medium and allowed to grow for 3-4
w in 370C. The inoculum then used
78
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consisted of 2 bottles with 10-3 and 2
bottles
with
10-5
bacterial
suspension). A volume of 100 μL
bacterial suspensions was inserted
into each bottle.

extracts. The secondary metabolites
tested qualitatively and classified.
Phytochemical screening is also
useful in determining whether the
target
secondary
metabolite
compound in the study, is contained
in the extract. The results of the
phytochemical analysis are described
as varied constituents of these
extracts, as follows: alkaloids,
flavonoids,
polyphenols,
monoterpenoids, sesquiterpenoids,
quinine and saponins. The result of
phytochemical screening can be seen
in Table 1.

Results and Discussion
Extraction Results
The
extraction
of
secondary
metabolite from simplisia was
performed by the maceration method
for three days with solvent
substitution every 1 x 24 h. Solvent
substitution is done so that more
secondary metabolites are extracted
and obtain sufficient amount of
macerate for the study. Solvent
selection is based on the principle of
like dissolve like where polar
compounds will be extracted by
polar solvents and non-polar
compounds will be extracted by nonpolar solvents. Ethanol is a semipolar solvent, ethanol has a good
ability in extracting polar and nonpolar compounds, and in addition
ethanol is edible. Each liquid extract
obtained from the results of
maceration, mixed into one and
condense to have a thick consistency.
The yield of the extract after
condensing was 30.8% from 500 g
simplisia.

Table 1: Phytochemical screening
Secondary
metabolites
Alkaloids
Quinones
polyphenols
monoterpenoids
sesquiterpenoids
Tannins
Flavonoids
Steroid
&
Triterpenoid
Saponins

Results
Simplisia
+
+
+
+
+
+

Extract
+
+
+
+
+
+

+
+

+
+

Note: (+) presence; (-) absence
According to research that has been
done by Xiao et al. flavonoid has
antibacterial activity against some
bacteria,
furthermore,
research
conducted by Brown et al. also
showed the presence antibacterial
activity of flavonoid against some
Mycobacterium sp. Flavonoids can
release their antibacterial activity
through several mechanisms, i.e.

Phytochemical Screening Result
Phytochemical
screening
was
performed
to
determine
the
secondary
metabolite
groups
contained in the simplisia and
79
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cell membranes so as to alter
membrane structure and function,
causing
membrane
protein
denaturation so it will be damaged
and lysis [21].

destroying cytoplasmic membranes,
inhibiting nucleic acid synthesis,
inhibiting
energy
metabolism,
inhibiting cell wall synthesis, and
inhibiting cell membrane synthesis
[16]. Polyphenols have antibacterial
activity by denaturing proteins and
interfering with cell membrane
function, thereby it became lysis
[17]. Tannins have antibacterial
activity by damaging components of
cell membranes, cell walls, enzymes,
genetic material, and other protein
components [18]. Tannins can also
protect the intestinal mucosa thus
suppressing bowel peristalsis [19].
Lipophilic terpenoid has antibacterial
activity by destroying the bacterial
cell membrane, this compound will
react with the active side of the
membrane, dissolving the lipid
constituent and increasing its
permeability [20]. Saponin can
increase the permeability of bacterial

Results
of
Antituberculosis
Activity Test
Bacterial susceptibility is indicated
by the presence or absence of the
bacterial colony growth in the media
compared with the positive control.
The bacterial susceptibility test
towards extract was carried out at
concentration variations of 50%,
40%, 30%, 20%, 10% (w / v), with
bacterial growth observed in the first
week to sixth week. Dilution of the
extract was done by dissolving 200%
extract stock (diluted with DMSO)
into a liquid growth medium in
accordance with the calculation. Test
results Bacterial sensitivity to
extracts can be seen in Table 2.

Tabel 2: Suseptibility Test Result M. tuberculosis strain H37Rv against
Ethanol Extract Leaf Kitolod
Substance

Extracts

Antituberculosis
Drug

Colony Growth
(Weeks)

Concentration
(% v/v)
50
40
30
20
10
Rifampicin
Isoniazid
Streptomysin
Ethambutol

1
-

2
80

3
-

4
-

5
-

6
-

IUATLD
Scale
(Bacterial
cons.)
-3
10
10-5
-
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Positive Control
+
+
+
+
1+
Negative control
Notes: (-) : No growth; (+) : Colony growth present; (1+) : IUALTD scale
Table 3: IUATLD Scale (Kemenkes RI, 2012)
Reading
Written
> 500 Colony
4+
200 – 500 Colony
3+
100 – 200 Colony
2+
20 – 100 Colony
1+
Colony number
1 – 19 Colony
No growth
negative
Based on the data in table 3, it is
known
that
Mycobacterium
tuberculosis strain H37Rv sensitive
to the variation of extract
concentration. It is characterized by
the absence of bacterial colony
growth at each concentration of the
extract.

4.

Conclusion

5.

The ethanol extract of Kitolod leaf
may be a promising candidate for
antituberculosis in the future.
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