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leaf extract. The extraction using the maceration method with acetone,
phytochemicals screening, toxicity test using BSLT, antibacterial test with
disc diffusion to Escherichia coli, Staphylococcus aureus, Streptococcus mutant,
and Streptococcus sanguinis, and biolarvicide activity against Aedes aegypti.
Based on the results, Cocok bubu leaf extract contains flavonoids, alkaloids,
saponin, tannin, terpenoids, and steroids with a toxicity of 758.45 ppm.
From antibacterial activity results, Cocok bubu exctract had the best
inhibition zone against Staphylococcus aureus (10 — 18 mm). According to the
biolarvicide test, it is effective as a biolarvicide to Aedes aegypti with LCso
51.099 ppm and LTso of 5 h 43 min. This study shows that Cocok bubu was
more effective for treating and preventing NTDs in Indonesia, especially
dengue and chikungunya fever in the future.
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Introduction the infectious disease can be transmitted by

vectors. For example, Staphylococcus aureus
Indonesia is a country located on the equator causes ~ pneumonia,  osteomyelitis,  and
and is a place for the spread of tropical endocarditis?. The most common vectors are
diseases, namely infectious diseases caused by mosquitos, such as Culex sp., Anopheles sp., and
bacteria, viruses, and parasites!!l. In addition, Aedes sp. These vectors cause filariasis, Japanese
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encephalitis, malaria, dengue hemorrhagic
fever (DHF), chikungunya, and yellow feverll.
In Indonesia, this infectious disease is included
in the top 10 (28.1%) causes of death!*.

Moreover, there are eight neglected tropical
diseases (NTDs) that have spread in
Indonesial®l. These diseases are lymphatic
schistosomiasis, trichuriasis,
leprosy, yaws,

chikungunya fever, scabies, and myiasis.

filariasis,
ascariasis, dengue and
Therefore, massive efforts from stakeholders are
needed to overcome this disease. Active plant
substances have long been excellent in treating
various diseases. The discovery of new
antibiotics from plants can begin by testing
their antibacterial activity. Vector control can be
carried out using biolarvicides, which are more
eco-friendly and do not cause resistance.

In general, almost all NTDs appear to have the
same symptoms, especially fever. According to
Mackowiak et.al.l®l, fever is an important
component of a diagnostic screening program,
particularly for infections, because it is the only
disease complaint that is commonly reported
by a wide range of patients. Cocok
Bubu (Elatostema Hassk.)
is an endemic plant of Indonesia that belongs to
Urticaceae. Ethnobotanical study on this
medical plant in Sukabumi, many people use

rostratum (Blume)

this plant to treat fever and diarrhea. However,
there have been no pharmacological studies of
this plant in previous research because this
species has a limited distribution plant. It
was distributed in Java, Sulawesi, and Sumatra.

Furthemore, Elatostema has pharmacological
effects as an analgesic, anti-inflammatory,
antioxidant, antibacterial, and antimicrobiall”l,
Ethnopharmacology these plants can be used
for hypertension, fever, asthma, kidney
disease, rheumatoid arthritis,
abdominal pain, boils, swelling, headache,
stomachache, and diarrhea®Ionor,
Ethnobotanical studies on Elatostema are
utilized as food and medicine, such as for fever,
immunodeficiency in children, liver disease,
treating wounds, abdominal pain, joint pain,

injuries,

hypertension, injury, scabies, and headache "1,

Several studies of Elatostema have reported as
antibacterial activity, such as those of E.
papillosum, E.  repens,  E.
sinuatum, and E. integrifolium7IN2A031014], In
larvicidal activity, only one species has been
reported (E. sinnatum), but the result is not
active. However, Elatostema contains a various

parasiticum, E.

of secondary metabolites, ie., phenolic
compounds, flavonoid, alkaloid, terpenoid, and
steroidl3l.  Several compounds have been
isolated from Elatostema, specifically 4,4',6'-
trihydroxy-3-methoxy-3'-pentene chalcone,
mushroom alcohol, quinoline, limonene, nerol,
linalool, thymol, phytol, neopitadine, palmitic
acid, and linoleicM2nel,  Some of these
compounds have various biological activities,
including antibacterial and biolarvicidal, which
have been reviewed in the research of Farhadi
et.al.l'”, Yan et.all'®l and Wuillda et.al. Cocok
Bubu is predicted to have a similar secondary
metabolite to this genus. Therefore, Cocok bubu
is potential plant for treatment and prevention
of such infectious disease, by using it as an
antibacterial and antilarvae (biolarvicide).

Experimental

Materials

The  materials wused in this study
were amoxicillin, acetone (90%, Bratachem),
non-iodine salt, glacial acetic acid p.a (100%,
Merck), chloroform p.a (100%, Merck), mercuric
chloride p.a (100%, Merck), sulfuric acid
chloride (98%, Merck), hydrochloric acid (37%,
Merck), potassium iodide p.a (100%, Merck),
magnesium powder (Merck), ferric chloride
(100%, Merck), and dimethyl sulfoxide (Merck),
nutrient  agar  (Merck),  nutrient  broth
(Merck), and bacterial cultures of Escherichia coli
ATCC 11229, Staphylococcus aureus ATCC 6538,
Streptococcus mutans ATCC 25175, and
Streptococcus sanguinis ATCC 10556. The leaves
of Cocok Bubu (E. rostratum (Blume) Hassk.)
were obtained from Sukaraja area, Sukabumi
district, West Java, Indonesia. The plant was
botanically identified by the Center for
Biological Research-LIPI (Indonesian Institute
of Sciences) with No. 715/IPH.1.01
/1£.07/1V/2019.
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Instruments

The Instrument used consisted of maceration
equipment, vacuum pump, analytical balance
(AND HR-250AZ, Japan), Buchner funnels,
vacuum rotary evaporator (IKA RV 10 Basic V,
Germany), water bath (JULABO SW-20C/3,
Germany), autoclave, and incubator.

Methods

Extraction

Cocok Bubu leaves were cleaned, dried, and
mashed as simplicia. After that, 1000g
of simplicia was extracted using the maceration
method with acetone solvent for 24 h, repeated
three times.

Phytochemical Screening

The phytochemical screening from Cocok bubu
leave extract consisted of testing for tannin,
saponin, steroid, flavonoid,
alkaloid, and terpenoid by Harbone, following
the procedures of Adusei et.al.?! and Igbal

et.al.l21,

triterpenoid,

Toxicity Test

The Brine Shrimp Lethality Test (BSLT) method
used for toxicity testing was conducted
following  the method as previously
described(?. A total of 10 healthy shrimp larvae
aged 48 h were put into a test tube containing
synthetic salt solution (20 g of non-iodine salt in
11 of distilled water), then Cocok Bubu extract
solution was added in each test tube with 5
concentration variations, namely 10, 20, 30, 40,
and 50 mg/l, and observation was made after 24
h by counting the number of dead larvae.

Antibacterial Test

Antibacterial testing was analyzed using the
agar disk-diffusion method with treatments
that have been adapted to the requirements of
the research®l. 30 pL of Cocok Bubu leaf
extract with concentrations of 20, 50, and 100%
was added into Petri dish containing nutrient
agar which had previously been suspended by
bacteria E. coli, S. aureus, S. mutans, S. sanguinis

and incubated for 1x24 h. The positive control
used was amoxicillin 100 mg/1 and the negative
control was DMSO 10%.

Biolarvicide Test

The test in determining the activity of
biolarvicide is bioassay method with the
addition of a slight modification?4. 20
Aedes aegypti larvae were put in
beakers containing 200 ml Cocok Bubu extract
solution, containing 10, 50, 100, and 250
mg/1 respectively. Observation of the dead
larvae was done after 24 h of contact time.

Data Analysis

The data from toxicity and biolarvicide activity
test results were analyzed statistically with
SPSS version 25 software.

Results and Discussion

Phytochemical Screening of E. rostratum leave
extract

The results of the phytochemical screening of
Cocok Bubuleaf extract were
for alkaloid,
terpenoid, and steroid. These results are
consistent with those reported by Uddin et.al.”],
Yin et.al.l’], Reza et.al.’¥, Miyazawa et.al.['f],

positive

saponin, flavonoid, tannin,

who have stated that in these species there are
compounds from the flavonoid, phenolic,
essential oil, triterpenoid, steroid, and
terpenoid. Phytochemical screening underlies
the potential of Cocok Bubu leaf extract as an
antibacterial and biolarvicide.

Toxicity Test of E. rostratum leave extract

The first toxicity test used the BSLT method
(Brine Shrimp Lethality Test). This is a simple
test that is commonly used for toxicity
evaluation, and this analysis is often used for
environmental problems. The toxicity test of
Cocok Bubu leaf extract resulted in a LCso value
of 798.82 mg/L. A substance or material with an
LCso value <1000 mg/l has the potential for
bioactivities, including as an antibacterial and
larvacide?. Research conducted by Purnamal?!
and Rahmawati?! on the Smilax leucophylla

160

DOIL: https://doi.org/10.25077/jrk.v14i2.613


https://doi.org/10.25077/jrk.v12i2.388

Vol. 14, No. 2, September 2023

J. Ris. Kim.

Blume plant with toxicity value of 758.45 mg/L
that have the two activities. Other plants that
have the same activities are Jatropha curcas and
Ficus religiosa as antibacterial and larvacidel?sII9l,

Antibacterial Activity of E. rostratum Leave
Extract

Results of an antibacterial test of Cocok Bubu
leaf extract against E. coli, S. aureus, S. mutants,
and S. sanguinis are presented in Table1 and
figure 1.

Data presented in Table 1 displays that Cocok
Bubu leaf no inhibitory ~ or
antibacterial activity against S. mutans and E.
coli, the
inhibition <10mm. According to Greenwood, a

extract has

average value ofa zone of

compound or a sample is categorized active as
antibacterial if the average value of the
inhibition zone diameter is >20 mm, the sample
has strong inhibitory power, a value of 16-20
mm is moderate, a value of 10-15 mm is weak
and if the value is <10 mm it is categorized as
lacking inhibitory power B%. Cocok Bubu leaf
extract has the potential to be antibacterial
against  S. highest
concentration. On the contrary, the antibacterial
activity of Cocok Bubu leaf extract against S.
aureus has shown a much better zone of

sanguinis  at  the

inhibition, the zone of inhibition is in the range
of 10-20mm. The potential of E. rostratum as an
antibacterial against S. aureus is in accordance
with that reported by Uddin etal, 1 and
Mariani et.al., 3l on another Elatostema species.

Table 1. The antibacterial activities of Cocok Bubu leaf extract

Zone of inhibition (mm)

Description - —
E. coli S. aureus S. mutants S. sanguinis
Control (+) 11.90+0.50 30.68+0.07 11.85+0.65 10.38+0.07
Control (-) 6.00+0.00 6.00+0.00 6.00+0.00 6.00+0.00
Extract 100% 6.70+0.70* 17.58+1.23 6.00+0.00 12.10+0.35%
Extract 50% 6.00+0.00 13.48+0.78 6.00+0.00 6.00+0.00
Extract 20% 6.00+0.00 9.90+0.75 6.00+0.00 6.00+0.00

*zone of inhibition is not clearing

L

T 13,48 mm

- 99mm

Figure 1. The antibacterial test results of Cocok Bubu leaf extractona)S. aureus; b) E. coli; c)S.
mutans; d) S. sanguinis.
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The effectiveness of Cocok Bubu leaf extract as
an antibacterial againstS. aureus has been
reported by other researchers because it has a
bacteriostatic and bactericidal nature due to
the unique of alkaloid, saponin,
flavonoid, tannin, terpenoid, and steroid
compounds; thus, it only has an antibacterial
activity that is selective against these bacteria

contents

with a different mechanism of action, according
to Khameneh et.al. ?!, the target of a compound
as an antibacterial in general is to disrupt the
biosynthesis of proteins, cell walls, bacterial
membranes, bacterial metabolic pathways, and
DNA replication. One
mechanism of action carried out by flavonoid,
tannin, terpenoid, and alkaloid compounds is
as an inhibitor of the FtsZ (Filamenting

example of the

temperature-sensitive mutant Z) protein with
various interactions(®l.

It is a different case with the saponin and
steroid groups, which are predicted to inhibit
the working system of the cell membranes by
increasing membrane permeability or inhibiting
sortase protein which can cause the membrane
to experience lysis 33134,

Some of the compounds belong the to
flavonoid, terpenoid, polyphenol and alkaloid
found in plants of the genus Elatostema and the
Urticaceae family include chalcone, quinoline,
kaempferol, catechins, thymol, vanillin,
kinkonaine, and bohmerone which are thought

100 -

to be also found in Cocok Bubu leaf extract 131,
These compounds have been reported to have
antibacterial activity, particularly against S.
aureusl71361371[38]

Biolarvicide

The data is shown in Figure 3. The effect of the
Cocok Bubu leaf extract concentrations on the
mortality percentage of Aedes aegypti larvae.

The high concentration of Cocok Bubu leaf
extract resulted in the high mortality rate of the
test larvae. The concentration of Cocok
Bubu leaf extract which has caused a
100% mortality rate of Aedes aegyptilarvae,
is 100 mg/L. As a result, Cocok Bubu leaf
extract is effective as a biolarvicide against
Aedes aegypti according to the WHO
biolarvicide standards 124. Furthermore, based
on Figure 2, the LCs0 value of Cocok Bubu leaf
extractis 51.099 mg/l. This result is different
from that of the research conducted by Alvarez
et.al.® who stated that the ethanol extract
of Elatostema sinnatum did not show larvicidal
activity against Aedes aegypti. This can happen
because different species cause different
content of secondary metabolites, especially
related to compounds that are active as
larvicides. This  difference is caused by
differences in geographic location and an
environmental conditions in which it grows,
water

including nutrients in the soil,

content, and soil pH.

90 -
80 -
70 A
60 -
50 -
40 +
30 -
20 ~
10 ~
0 .

% mortality

0 50 100

150 200 250 300

concentration (mg/l)

Figure 2. Effect of Cocok Bubu leaf extract concentrations on the mortality percentage of Aedes

aegyptilarvae for 24 h
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Figure 3. The relationship between the concentration of Cocok Bubu leaf extract and LTso

Another parameter for the biolarvicide toxicity
test was LTs. The relationship between the
concentration of Cocok Bubu leaf extract and
LTso is presented Figure 3.

A high concentration of Cocok Bubu causes the
low value of LTs. This indicates that the
faster. At a
concentration of 10 ppm, the time needed to kill
50% of the population of test larvae is about 3 d
18 h, and at the concentrations of 50, 100, and
250 ppm, the times taken to kill the larvae are

mortality rate of larvae is

respectively 27 h, 6 h 5 min, and 5 h 43 min.

The presence of larvicidal activity is supported
by the presence of secondary metabolites of
alkaloid, flavonoid, tannin, saponin, steroid,
and terpenoid in Cocok Bubu leaf extract. The
mechanism of alkaloids in inhibiting or killing
the larvae can occur in a variety of ways,
but mostly affecting the acetylcholine receptor
(ACh) in the nervous system.

Cholinesterase (AChE) is a family of enzymes
that catalyze the hydrolysis of acetylcholine
(ACh) neurotransmitters to choline and acetic
acid. The alkaloid in the AChE substrate is the
reason for the hydrolysis reaction in larvae
metabolism not to occur. This prevents the
formation of choline and acetic acid which will
result in the brittle structure of the larvae and
the non-optimal work of the body's cells 401,

Another group of secondary metabolites that
has the potential as biolarvicide in Cocok Bubu

leaf extract is a flavonoid. The mechanism of
flavonoids in inhibiting or killing larvae occurs
ways; acting as a
mitochondrial poison by inhibiting the chain
reaction of electron transport, hence it cannot
produce energyl*ll. Based on the results of

in several such as

phytochemical screening, flavone is a type of
flavonoid present in Cocok Bubu. In Addition,
the same genus and family also found similar
compounds. Therefore, the mechanism of
flavonoids from Cocok Bubu leaf extract that
function as biolarvicide is through interaction
with the active side of proteins in sterol carrier
protein-2 (SCP-2), where these proteins are
carriers of sterols which are nutrients for
larvael*2l.

Cocok Bubu as a biolarvicide is also supported
by the presence of tannin. Tannin causes
peritrophic membrane extrusion, in which this
membrane protects the midgut epithelium of
the larvae from chemicals, toxins, pathogens,
and mechanical causes the
peritrophic membrane to bel*l. The larvicidal
activity of Cocok Bubu leaf extract can also be
influenced by the presence of saponin. Saponin
compounds have lipophilic components that
easily interact with the epicutela lipid layer and
disrupt the endocuticular protein layer in the

damage. This

plasma membrane. This interaction can disrupt
the plasma membrane, causing damage to its
structure and function!*4.
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Steroid activity in influencing the larvae has not
been widely reported. However, the steroid is a
growth hormone that affects skin turnover in
larvae. The addition of steroid that comes from
the outside can affect the thickening of the cell
wallsin the chitin, thus the larvae become
abnormalll. The last secondary metabolite with
biolarvicidal activity is terpene or terpenoid.
The inhibition process is caused by the presence
of the interaction between terpene or terpenoid
and amino acid residue in protein (SCP-2). It
was reported that the groups of this compound
that are active as larvicides, in general, are
monoterpene and monoterpenoid, for example
isopulegol, lavandulol, limonen, thymol,
linalol, menthol, mirsen, and
neoisopulegol“l. From the compounds, which
are found in Elatostema are limonene and
thymol®l. Overall, the mechanism of action of

menton,

secondary metabolites in Cocok Bubu leaf
extract in killing larvae has many similarities.
Therefore, in this case, the compounds
contained in Cocok Bubu leaf extract
are possibly working synergistically in their
activity as biolarvicides. This is evidenced by
the low value of LCso of Cocok Bubu extract on
Aedes aegypti.

Conclusions

Cocok  Bubu (Elatostema
Hassk) leave

rostratum (Blume)
extract have  biolarvicidal
potential against Aedes aegypti with high
toxicity and is most effective as an antibacterial
against Staphylococcus aureus with weak to
moderate of inhibition zones range. Therefore,
Cocok bubu is more potential for treatment and
prevention of DHF and chikungunya, 2 from 8

of NTDs in Indonesia.
Acknowledgments

We would like to extend our gratitude to the
Directorate General of Education and Student
Affairs, General Ministry of Research,
Technology and Higher Education with award
number B/81/B.B3/KM.02.01/2019 who helped
fund our research through the
Student Creativity Program (PKM) in 2019.

References

1. Ruminem., Tandirogang, N., Bakhtiar, R.,
Rahayu, A. P. & Kadir, A., Modul Penyakit
Tropis. (2020).

2. Howden, B. P., Giulieri, S. G., Wong Fok
Lung, T., Baines, S. L., Sharkey, L. K,, Lee, .
Y. H,, Hachani, A., et al., Staphylococcus
aureus host interactions and adaptation.
Nat. Rev. Microbiol., 21(6): 380-395 (2023).

3. Javed, M. R, Salman, M., Tariq, A., Tawab,
A., Zahoor, M. K., Naheed, S., Shahid, M.,
et al., Phthalate from Lactiplantibacillus
plantarum. Molecules, 27: 7220 (2022).

4. Mutsaqof, A. A. N., Wiharto. & Suryani, E.,
Sistem  Pakar Untuk  Mendiagnosis
Penyakit Infeksi Menggunakan Forward
Chaining. J. Teknol. Inf. ITSmart, 4(1): 43-47
(2015).

5. Kementerian Kesehatan RI, B. K. dan P. P,
Sejumlah Penyakit Tropis Ini Harus
Diwaspadai. (2023).

6. Mackowiak, P. A., Chervenak, F. A. &

Griinebaum, A., Defining Fever. Open
Forum Infect. Dis., 8(6): (2021).

7. Uddin, Z., Emran, T. Bin., Dutta, M., Ullah,
S. M. A., Hossain, S. & Rana, S., In vivo
antidepressant , analgesic , anti-
inflammatory  activities , in  vitro
antioxidant and antibacterial potential of
fractionated Elatostema papillosum Wed .
extract. Pharma Innov., 8(1): 241-246 (2019).

8. Silalahi, M., Supriatna, J.,, Walujo, E. B. &
Nisyawati., Local knowledge of medicinal
plants in sub-ethnic Batak Simalungun of
North Sumatra, Indonesia. Biodiversitas,
16(1): 44-54 (2015).

9. Yin, Z., Zhang, W. & Kang, W,
Identification of Volatile Compounds of
Elatostema duyunense by HS-SPME-GC-
MS. Chem. Nat. Compd., 52(5): 928-929
(2016).

10. Nandwani, D., Calvo, J. A., Tenorio, J. &
Felix Calvo and Lourdes Manglona.,

Medicinal plants and traditional knowledge
in the. J. Appl. Biosci., 8: 323-330 (2008).

11. Upadhyay, A. K., Gogoi, R. & Mitra, P. K.,
Ethnobotany of the Genus Elatostema J.R.

164

DOIL: https://doi.org/10.25077/jrk.v14i2.613


https://doi.org/10.25077/jrk.v12i2.388

Vol. 14, No. 2, September 2023

12.

13.

14.

15.

16.

17.

18.

19.

20.

Forster & G. Forster (Urticaceae) Ashutosh.
Ethnobot. Res. Appl., 21: 143-163 (2021).

Mariani, R., Suganda, A. G. & Sukandar, E.
Y., Drug-drug
griseofulvinand a new prenylated chalcone
from elatostema parasiticum and its
nortriptylineat
binding sites of bovine serum albumin.
Pharmacologyonline, 2016(1): 1-6 (2016).

Mariani, R., Sukandar, E. Y. & Suganda, A.
G., Antimicrobial activity from indonesian
urticaceae. Int. |. Pharm. Pharm. Sci., 6(4):
191-193 (2014).

Mariani, R., Sukandar, E. Y. & Suganda, A.
G., Antimicrobial activity of Elatostesma
parasiticum. World J. Pharm. Sci., 3(6): 1083—
1086 (2015).

Ali Reza, A. S. M., Hossain, M. S., Akhter,
S., Rahman, M. R., Nasrin, M. S., Uddin, M.
J., Sadik, G, et al., In vitro antioxidant and

interactions  between

antibacterial activity

cholinesterase  inhibitory activities of
Elatostema  papillosum leaves and
correlation  with their phytochemical

profiles: A study relevant to the treatment
of Alzheimer’s disease. BMC Complement.
Altern. Med., 18(1): (2018).

Miyazawa, M., Utsumi, Y. & Kawata, J,,
Aroma-active compounds of Elatostema
laetevirens and Elatostema umbellatum
var. majus. J. Oleo Sci., 58(4): 163-169 (2009).

Farhadi, F., Khameneh, B., Iranshahi, M. &
Iranshahy, M., Antibacterial activity of
their
relationship: An update review. Phyther.
Res., 33(1): 13—40 (2019).

Yan, Y., Li, X,, Zhang, C,, Lv, L., Gao, B. &
Li, M., Research progress on antibacterial

flavonoids and structure—activity

activities and mechanisms of natural
alkaloids: A review. Antibiotics, 10(3):
(2021).

Whuillda, A. C. J. D. S., Martins, R. C. C. &
Costa, F. D. N., Larvicidal activity of
secondary plant
aegypti control:
previous 6 years. Nat. Prod. Commun., 14(7):
(2019).

Adusei, S., Otchere, J. K., Oteng, P,
Mensah, R. Q. & Tei-Mensah, E.,

metabolites in aedes

An overview of the

21.

22.

23.

24.

25.

26.

27.

28.

29.

J. Ris. Kim.

Phytochemical analysis, antioxidant and
metal chelating capacity of Tetrapleura
tetraptera. Heliyon, 5(11): 02762 (2019).

Igbal, E., Salim, K. A. & Lim, L. B. L,
Phytochemical screening, total phenolics
and antioxidant activities of bark and leaf
extracts of Goniothalamus velutinus (Airy

Shaw) from Brunei Darussalam. |. King
Saud Univ. - Sci., 27(3): 224-232 (2015).

Puspa, O. E., Syahbanu, 1. & Wibowo, M.
A., Uji Fitokimia dan Toksisitas Minyak
Atsiri Daun Pala ( Myristica fragans Houtt )
Dari Pulau Lemukutan. J. Kim. Khatulistiwa,
6(2): 1-6 (2017).

Balouiri, M., Sadiki, M. & Ibnsouda, S. K.,
Methods for in evaluating

antimicrobial activity: A review. ]. Pharm.
Anal., 6(2): 71-79 (2016).

WHO., Guidelines for laboratory and field
testing of mosquito larvicides. World Health
Organization, (2005).

Meyer, B. N., Ferrigni, N. R, Putnam, J. E.,
Jacobsen, L. B. Nichols, D. E. &
McLaughlin, J. L. Brine shrimp: A
convenient general bioassay for active plant
constituents. Planta Med., 45(1): 31-34
(1982).

Purnama, A., Efektifitas Ekstrak dan Fraksi
Daun dan Batang Canar Bokor (Smilax

vitro

leucophylla Blume) sebagai Biolarvasida
terhadap Larva Nyamuk Aedes aegypti.
Universitas Muhammadiyah Sukabumi,
(2018).

Rahmawati, F.,  Skrining  Fitokimia,
Fraksinasi dan Uji Antibakteri Ekstrak
Daun Canar Bokor (Smilax leucophylla

Blume) terhadap  Escherechia  coli.
Universitas Muhammadiyah Sukabumi,
(2018).

Rampadarath, S., Puchooa, D. & Ranghoo-
Sanmukhiya, V. M,
phytochemical and larvicidal properties of
Jatropha multifida Linn. Asian Pac. ]. Trop.
Med., 7(51): S380-5383 (2014).

Soni, N. & Dhiman, R. C.,, Larvicidal and
antibacterial activity of aqueous leaf extract
of Peepal (Ficus religiosa) synthesized
nanoparticles. Parasite Epidemiol. Control, 11:

Antimicrobial,

DOI

: https://doi.org/10.25077/jrk.v14i2.613

165


https://doi.org/10.25077/jrk.v12i2.388

J. Ris. Kim.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

200166 (2020).

Greenwood, D., Resistance to antimicrobial
agents: A personal view. |. Med. Microbiol.,
47(9): 751-755 (1998).

Khameneh, B., Iranshahy, M., Soheili, V. &
Fazly Bazzaz, B. S. Review on plant
antimicrobials: A mechanistic viewpoint.

Antimicrob. Resist. Infect. Control, 8(1):
(2019).
Hurley, K. A, Santos, T. M. A,

Nepomuceno, G. M., Huynh, V., Shaw, J. T.
& Weibel, D. B., Targeting the Bacterial
Division Protein FtsZ. |. Med. Chem., 59(15):
6975-6998 (2016).

Yusuf, A. J., Abdullahi, M. 1., Aleku, G. A.,
Ibrahim, I. A. A., Alebiosu, C. O., Yahaya,
M., Adamu, H. W., et al.,, Antimicrobial
activity of stigmasterol from the stem bark
of Neocarya macrophylla. ]. Med. Plants Econ.
Dev., 2(1): 1-5 (2018).

Dong, S., Yang, X, Zhao, L., Zhang, F.,,
Hou, Z. & Xue, P., Antibacterial activity
and mechanism of action saponins from
Chenopodium quinoa Willd. husks against
foodborne pathogenic bacteria. Ind. Crops
Prod., 149: (2020).

Assaf, H., Nafady, A., Allam, A., Hamed,
A. & Kamel, M. Phytochemistry and
biological activity of family ‘Urticaceae’”: a
review (1957-2019). J. Adv. Biomed. Pharm.
Sci., 3(3): 150-176 (2020).

Gorniak, I, Bartoszewski, R. &
Kroliczewski, J., Comprehensive review of
antimicrobial activities of plant flavonoids.
Phytochemistry Reviews, 18(1): (2019).

Mahizan, N. A, Yang, S., Moo, C.-L. &
Song, A. A.-L., Terpene Derivatives as a
Potential Agent against. Molecules, 24(2631):
1-21 (2019).

Shang, X. F., Morris-Natschke, S. L., Liu, Y.
Q., Guo, X., Xu, X. S., Goto, M., Li, J. C., et
al., Biologically active quinoline and
quinazoline alkaloids part I. Med. Res. Rev.,
38(3): 775-828 (2018).

Alvarez, M. R., Heralde, F. & Quiming, N.,
Screening for larvicidal activity of ethanolic
and aqueous extracts of selected plants

40.

41.

42.

43.

44.

45.

46.

Vol. 14, No. 2, September 2023

against Aedes aegypti and Aedes
albopictus larvae. J. Coast. Life Med., 4(2):
143-147 (2016).

Colovic, M. B., Krstic, D. Z., Lazarevic-
Pasti, T. D., Bondzic, A. M. & Vasic, V. M.,
Acetylcholinesterase Inhibitors:
Pharmacology and Toxicology.

Neuropharmacol., 11(3): 315-335 (2013).

Musau, J. K., James, M. M., Joseph, M. N.,
Mbaabu, M. & Stephen, G. K,
Phytochemical composition and larvicidal
properties of plants used for mosquito
control in Kwale County, Kenya. Int. |
Mosg. Res., 3(3): 12-17 (2016).

Fernandes, D. A., Barros, R. P. C,, Teles, Y.
C. F., Oliveira, L. H. G., Lima, J. B., Scotti,
M. T. Nunes, F. C., et al., Larvicidal
compounds
velutina K. Schum (Sterculiaceae) evaluated
against aedes aegypti L. Molecules, 24(12):
(2019).

Geris, R., Ribeiro, P. R., Da Silva Brandao,
M., Da Silva, H. H. G. & Da Silva, 1. G,,

Curr.

extracted from helicteres

Bioactive natural products as potential
candidates to control Aedes aegypti, the vector
of dengue. Studies in Natural Products

Chemistry, 37: Elsevier, (2012).

Mahdi, N., Ridha, M. R., Setiawan, D.,
Praristiya, M. R. S., Rahayu, N. & Atmaja,
B. P., Bio-efficacy of Mangifera leaf extracts
on mortality of Aedes aegypti and
inhibition of egg hatching. Vet. World, 15(7):
1753-1758 (2022).

Mardiana., Supraptini. & Aminah, N. S,
Datura metel Linnaeus sebagai Insektisida
dan Larvasida Botaniserta Bahan Baku
Obat Tradisional. Media Penelit. dan
Pengemb. Kesehat., 19: (2009).

Andrade-Ochoa, S., Correa-Basurto, J.,
Rodriguez-Valdez, L. M., Sanchez-Torres,
L. E., Nogueda-Torres, B. & Nevarez-
Moorillon, G. V., In vitro and in silico
studies of terpenes, terpenoids and related
compounds with larvicidal and pupaecidal
activity against Culex quinquefasciatus Say
(Diptera: Culicidae). Chem. Cent. J., 12(1): 1-
21 (2018).

166

DOIL: https://doi.org/10.25077/jrk.v14i2.613


https://doi.org/10.25077/jrk.v12i2.388

