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Abstract

Isem kembang (Mangifera quadrifida Jack) is part of the Mangifera clan of the Anacardiaceae tribe. Research on the benefits
of ripe Mangifera quadrifida Jack fruit as an antibacterial (antimicrobial) and cytotoxic agent with Brine Shrimp of Lethality
Test (BSLT) has been successfully conducted. This research was conducted in two stages, namely the extraction of the ripe
fruit flesh of Mangifera quadrifida Jack with the maceration method using n-hexane, ethyl acetate, and methanol, followed by
antibacterial testing using the well-diffusion method (disk diffusion assay) and cytotoxicity testing using the Lethality Test of
Brine Shrimp. According to the results the extraction of ripe fruit flesh Mangifera quadrifida Jack shows that ethyl acetate is
the best solvent for extracting and killing bacteria, the methanol extract of ripe fruit flesh from Mangifera quadrifida Jack has
the potential as a compound antitumor or anticancer drug as the Brine Shrimp Lethality Test (BSLT) method show acute
toxicity to Artemia salina Leach larvae.

Keywords: Mangifera quadrifida Jack fruit; Brine Shrimp Lethality Test (BSLT); antibacterial (antimicrobial); cytotoxic
agent.

1. Introduction or medicinal plants There are 30,000 different plant
species found in the tropical forests of Indonesia.
Only about 200 of these species have ever been used
as raw materials in the traditional medicine industry,
despite the fact that approximately 9,600 of these
species are recognized to have therapeutic
characteristics [3]. Opportunities for developing the
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The use of different plants for therapeutic purposes
dates back to the beginning of human civilization.
Plants are like a storehouse filled with a million
different benefits, including the ability to treat a
variety of diseases. In light of recent advances of
this kind in this scenario, every nation needs to
investigate, acknowledge, and cultivate the
indigenous remedies that are unique to their
population. Ingredients used traditionally in medical
preparations are nearly all made using natural
components that are sourced from various plants [1,
2]. It is estimated that there are between 100 and 150
different plant families in Indonesia. The majority
of these plant families have the potential to be
utilized as industrial plants, fruit trees, spice plants,
or medicinal plants There are 30,000 different plant
species found in the tropical forests of Indonesia.
Only about 200 of these species have ever been used
as raw materials in the traditional medicine industry,
despite the fact that approximately 9,600 of these
species are recognized to have therapeutic
characteristics [3]. Opportunities for developing the
cultivation of medicinal plants are still very wide
open, in line with the growing development of the
herbal medicine industry,
phytopharmaceuticals, and traditional cosmetics [4-
6]. One of the fruit plants that has the potential to
become herbal medicine is Isem Kembang
(Mangifera quadrifida Jack). This fruit plant comes
from Lampung, Indonesia, and its existence is very
rare.

Isem kembang (Mangifera quadrifida Jack)
is part of the Mangifera clan of the Anacardiaceae
tribe. The results of the revision that was carried out
by Ding Hou on Anacardiaceae noted that the
Anacardiaceae tribe, which is spread across the
Indonesian region, has as many as 20 genera, with the
highest distribution in the regions of Sumatra and
Kalimantan [7]. Mangifera is the genus that contains
the greatest number of species; there are 19 different
species in this genus [8]. Mangifera species generally
have a tree habit that can reach a height of up to 30
m or more. The distribution of Mangifera species is
very dependent on natural factors that affect its
growth. There are three limiting factors: soil, climate,
and altitude. There are many types of Mangifera
quadrifida Jacks in Sumatra and Kalimantan, and
they live well in the lowlands and sometimes on the
highlands at an altitude of 900 m above sea level. The
type of Mangifera quadrifida Jack grows well in
areas with extreme conditions with nutrient-poor soil
conditions and poor drainage, such as stagnant areas,
river banks, and calcareous soils, so it will affect the
number of species that are able to grow in these
conditions [9].

Isem kembang (Mangifera quadrifida Jack)
is commonly used as a traditional medicine to
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improve eye, stomach and throat health as well as
help the immune system. Research on the benefits of
ripe Mangifera quadrifida Jack fruit as an
antibacterial (antimicrobial) and cytotoxic agent with
Brine Shrimp of Lethality Test (BSLT) has never
been reported. The purpose of this study was to
examine the potential of Mangifera quadrifida Jack
fruit as an antibacterial agent and cytotoxic agent.
The BSLT is a preliminary test to see how well a
substance fights tumors and cancer [10]. Multiple
pieces of research have found evidence that some
strains of bacteria may play a role in the development
of cancer [11]. Current research shows that
traditional remedies are good for your health and are
being used more because they are cheaper and easier
to get [12-13]. According to some studies, traditional
medicine does not produce an excessive amount of
negative side effects because it is still able to be
digested by the body. This is one of the primary
reasons that it is so extensively utilized today [5, 14].
Parts of medicinal plants commonly used are roots,
bark, wood, leaves, flowers, or seeds [15-16].
2. Experimental

This research was conducted in two stages,
namely the extraction of the ripe fruit flesh of
Mangifera quadrifida Jack with the maceration
method using n-hexane, ethyl acetate, and methanol,
followed by antibacterial testing using the well-
diffusion method (disk diffusion assay) and
cytotoxicity testing using the Lethality Test of Brine

Figure 1. Ripe fruit (a) and ripe fruit flesh (b) of
Mangifera quadrifida Jack

2.1. Sample Extraction

Extraction was carried out by soaking or
macerating with several organic solvents. Mangifera
quadrifida Jack fruit was peeled and separated
between the skin and fruit, then dried at room
temperature. 50 g of dry, ripe fruit (Mangifera
quadrifida Jack) was macerated for three days in 500
mL of technical organic solvent (n-hexane). The
mixture was then filtered, and the filtrate was dried
again. The result obtained was a crude extract of n-
hexane. The residue from the first soaking was
completely soaked again in 500 mL of technical ethyl
acetate for 3 days, filtered, and the filtrate was
evaporated to obtain crude ethyl acetate extract. The
residue from the ethyl acetate soaking was again
soaked in 500 mL of technical methanol for 3 days to
obtain crude methanol extract. Maceration was
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repeated until the extract was clear, and it was
expected that all compounds could be dissolved in
the solvent.

2. 2. Antibacterial Testing

In a Petri dish containing nutrient agar
medium, 200 L of a suspension of one of the test
microorganisms (E. coli and B. cereus) was added
along with an ose. Then, prepare sterile tracing paper
disks (6 mm in diameter) to be set on the agar in the
petri dish. In sterile petri dishes, the discs were
immersed in the test solution for 30 minutes. The
incubation procedure was then conducted for 24
hours at 37 °C. Observations were made by
measuring and recording the inhibition zone formed
around the paper disc as a clear area using a ruler.
The experiment was performed thrice with repetition.

Zone of Inhibition = Diameter (clear area + disc) -
Diameter of disc paper

2.3. Antibacterial test with agar disc diffusion
method

Escherichia coli and Bacillus subtilis were
tested for antibacterial activity using the agar disc
diffusion method with PDA, NA, and NB media. The
antibacterial standards used were amoxicillin and the
antifungal standards were ketoconazole. The
experiment was performed thrice with repetition.

Amount 0.5 mL of test microbial culture
was pipetted aseptically into sterile Petri dishes,
added NA/PDA medium which was still liquid
(45°C-50°C), homogenized, and allowed to freeze.
The disc paper was dipped in Alginate/PVP hydrogel,
placed on the surface of the NA/PDA medium
aseptically, and incubated at 370C for 24 hours, then
the inhibition zone formed was measured.

2.4. Cytotoxicity test

Artemia salina was used as the test organism
in a cytotoxicity test that was conducted using the
brine shrimp lethality test (BSLT) method [10]. To
the saltwater contained in a container that has been
hermetically sealed, 30 mg of brine shrimp eggs
derived from A. salina are introduced. The eggs are
more likely to hatch successfully if one places an air
hose at the bottom of the container. The eggs of A.
salina will begin to hatch and develop into larvae
after a period of 24 hours. After that, we picked 10
larvae from each species and placed them in
containers with sample solutions of 10, 100, and
1000 mg/L, ethyl acetate and n-hexane, respectively.
we also test for solutions of 2, 4, and 8 mg/L
methanol. After 24 hours, it was clear that the A.
salina larvae found in both the samples and the
controls had perished. After 24 hours, it was clear
that the A. salina larvae found in both the samples
and the controls had perished. If an A. salina larva
has not moved for more than a few seconds, then it is
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possible to assume that it has passed away. After
determining the percentage of A. salina larvae that
were successful in escaping death, the data were
checked byanalysis of variance using ANOVA
3.Results and discussion

Extraction of Mangifera quadrifida Jack
fruit by maceration technique in various solvents for
several days yielded a bright yellow solution. After
evaporation, the extracts were changed to be dark
brown, as shown in Figure 2. The yields of the
extraction were listed in Table-1. The highest yields
were achieved for ethyl acetate extract, and the
lowest yield was obtained for n-hexane extract.

(a) (b) (c)

Figure 2. Ripe fruit flesh extract of Mangifera
quadrifida Jack in n-hexane (a), ethyl acetate (b),
and solvent methanol (c)

Extraction by maceration was easier to
implement and did not require specific equipment. In
addition, the maceration method can be used for both
heat-resistant and non-heat-resistant compounds and
can be used for compounds that have not been
identified [17-19]. Ethyl acetate is a solvent that was
included in the semi-polar category and has the
ability to effectively bind organic flavonoid
compounds. Therefore, the use of ethyl acetate as a
sample extractor was able to produce the highest
yield, which was 4.89% [20]. According to several
reports, the ethyl acetate solvent is excellent for use
as a binder for aromatic compounds. In comparison
to other solvents, ethyl acetate is superior in all
respects, including pollution, availability, and price
[21].

Table 1. The Yields of ripe fruit flesh extract
Mangifera quadrifida Jack) (per 56, 1709 g of
samples)

Solvent  Wo (g) W1 (g) W1-Wo % Yield*
)
n-hexane 14,9059 14,9654 0,0595 0,11
Ethyl 14,5276 18,2185 3,6909 6,57
acetate
Methanol 14,7418 17,4883 2,7465 4,89

* 0% Yield is calculated using the followed equation:
((W1-W0)/56,1709) x 100%

3.1. Antibacterial test results
Based on the data in Table 2, it is known that
the best extract solution as an anti-bacterial is ethyl
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acetate extract solution, based on 30 mm inhibition zone
category data with very strong inhibition for E. coli
bacteria and 33 mm zone category data for B. cereus
bacteria with very strong inhibition. It has been reported
that the ethyl acetate extractor contains more secondary
metabolites compared to the n-hexane extractor, namely
flavonoids, terpenoids, steroids, tannins, and saponins
[22-23]. This affects the ability of the ethyl acetate
extract to inhibit the growth of E. coli bacteria. The

diameter of the inhibition zone formed around the disc
containing ethyl acetate extract increased with
increasing concentration. The wider the inhibition zone
formed, the higher the level of effectiveness of the
extract in inhibiting bacterial growth; this is what causes
the ethyl acetate extract solution to act as an inhibitor
for bacterial growth.

Table 2: Data on antibacterial and cytotoxicity test results of ripe fruit flesh extract Mangifera quadrifida Jack

No Extract Zona of Inhibition  Inhibitory power  Zona of Inhibition Inhibitory power LCs (ug/m)  Cytotoxicity
E. coli (mm) against E. coli B. cerreus (mm) against Category
B.cerreus
1 Hexane 7 currently 15 strong 80,01 Toxic
2 Ethyl acetat 30 very strong 33 very strong 70,03 Toxic
3 Methanol 19 strong 16 strong 29,994 very toxic
Standard* 0 13

The standard used in the experiment was amoxicillin
and ketonazole for bacteria = 0.11 ppm

3.2. Cytotoxicity test

BSLT is a simple, easy acute toxicity test
method that gets results quickly and is inexpensive to
implement. In addition, BSLT is a bioassay-guided
fractionation that can be used to search for bioactive
compounds that are toxic in natural ingredients [24].
The BSLT method uses shrimp larvae (Artemia salina
Leach) as the experimental animals. Artemia salina
Leach, which is an organism that has high sensitivity
to toxins, Toxicity test results with this method have
been shown to have a positive correlation with the
cytotoxicity of the compounds against cancer. If the
toxicity test shows that the LCsp is below 1000 ppm,
the material has potential as an anticancer agent [25-
28]. Advantages of the BSLT method Among other
things, the process is fast, only requires 24 hours of
observation, is cheap, is a simple method, and only
requires a small number of samples. In addition, the
implementation does not require special skills [29].

Based on the cytotoxicity test on Artemia
salina, it was found that the three extracts were toxic,
with the highest toxicity value in the methanol extract
(LCso value of 29.99 pg/mL). These findings suggest
that an extract of the ripe fruit flesh Mangifera
quadrifida Jack may be capable of inhibiting cancer
cell proliferation.

The test was conducted to compare the
average zone of inhibition between E. Coli and B.
cerreus. Testing is done by paired t test with the
following hypotheses:

Ho:pg =0
H;.‘.Ud?': g
a =5%

The result of t count is -0.84 and pValue is
0.490. Because pValue < a or accept HO, it can be
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concluded that the average inhibition of E. coli and B.
cerreus was not significantly different. Furthermore,
tests were carried out to compare the average mortality
rate of the 3 solvents. The test was carried out with a
one-way ANOVA test with the following hypotheses:

HQJT]=T2=T3=0
H;:ﬂ’[i¢0

a=5%
Based on the ANOVA table (Table 3) the results show
that the pValue is < a so that it can be concluded that
there is at least one solvent that gives a different
average mortality rate for larvae.

Table 3: Results of analysis of variance using

ANOVA
F- P-
Source DF Adj SS Adj MS Value Value
Solvent 2 62,52 31,259 5,88 0,008

Error 24 127,56 5,315
Total 26 190,07

From the further test results shown in table 4, it was
found that the death rate with methanol solvent was
significantly different compared to the other 2
solvents. Methanol is significantly smaller than the
other 2 solvents. Meanwhile, n hexane and ethyl
acetate were not significantly different.

Table 4: Grouping Information Using the Tukey
Method and 95% Confidence
Solvent N Mean Grouping
n-Hexane 9 9,333 A
Etil asetat 9 9,000 A
Metanol 9 5,67 B

Conclusion

Based on the results of the study, it can be
said that the extraction of ripe fruit flesh Mangifera
quadrifida Jack shows that ethyl acetate is the best
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solvent for extracting and killing bacteria. In
addition, the methanol extract of ripe fruit flesh from
Mangifera quadrifida Jack has potential as a
compound antitumor or anticancer drug because the
results of testing using the Brine Shrimp Lethality
Test (BSLT) method show acute toxicity to Artemia
salina Leach larvae.

Conflict of interest

According to what the authors have stated,
they do not have any other interests that could be
construed as being in competition with this work

Acknowledgement
The Politeknik AKA Bogor was very
helpful in facilitating this research.

References

1. Boy H.LLA, Rutilla AJH., Santos K.A., Ty
AM.T., YuA.l, Mahboob T., Tangpoong J. and
Nissapatorn, V., Recommended medicinal plants
as source of natural products: a review. Digital
Chinese Medicine, 1, 131-142 (2018).

2. Sinaga R.M., Zuska F., and Sitorus P.,
Indegenous Healer Knowledge About IlIiness and
The Way to Make Traditional Medicine.
Indonesian Journal of Medical Anthropology,
2(1), 43-47(2021).

3. Al gamari M., Dafni M., and Tarigan A.,
Budidaya tanaman obat & rempah. UMSU
PRESS. Medan (2017).

4. Balekundri, A., and Mannur, V., Quality control
of the traditional herbs and herbal products: a
review. Future Journal of Pharmaceutical
Sciences, 6(67), 1-9(2020).

5. Ekor M., The growing use of herbal medicines:
issues relating to adverse reactions and
challenges in monitoring safety. Frontiers in
Pharmacology, 4(177), 1-10(2014).

6. Hosseinzadeh S., Jafarikukhdan A., Hosseini A.,
and Armand R., The application of medicinal
plants in traditional and modern medicine: a
review of Thymus vulgaris. International Journal
of Clinical Medicine, 6, 635-642(2015).

7. Hou D, and Layden.
https://repository.naturalis.nl/pub/532496/FM1S
1974008001013.pdf (citatioin: December 5,
2022) (1978).

8. Polosakan R., Sebaran jenis-Jenis mangifera di
Indonesia. Ethos (Jurnal Penelitian dan
Pengabdian Masyarakat): 93-98(2016).

9. Purwaningsih, Sebaran Ekologi Jenis-jenis
Dipterocarpaceae di Indonesia. Biodiversitas,
5(2), 89-95(2011)

10. Janakiramann N., and Johnson M., Ethanol
extracts of selected cyathea species decreased
cell viability and inhibited growth in MCF 7 cell
line cultures. Journal of Acupuncture and

Egypt. J. Chem. 66, No. SI 13 (2023)

11.

12.

13.

14.

15.

16

17

18.

19.

20.

21.

22.

Meridian Studies, 9(3), 151-155(2016).
Cummins J., and Tangney M., Bacteria and
tumours: causative agents or opportunistic
inhabitants?. Infect Agent Cancer, 8(1),
11(2013).

Adeniyi S.0., Adeniyi O.A.O., and Erinoso S.M.,
Traditional/alternative medicine: an investigation
into identification, knowledge and consumption
practices of herbal medicine among students with
hearing impairment in Ibadan, South-Western
Nigeria. Journal of Education and Practice,
6(15), 143-150(2015).

Aziz S.M.A., Aeron A., and Kahil T.A., Health
benefits and possible risks of herbal medicine.
Microbes in food and health, 97-116(2016).
Kumar S., Dobos G.J., and Rampp T., The
significance of ayurvedic medicinal plants.
Journal of Evidence-Based Complementary &
Alternative Medicine, 22(3), 494-501(2017).
Silalahi M., Nisyawati, Walujo E.B., Supriatna J.,
Mangunwardoyo W., The local knowledge of
medicinal plants trader and diversity of medicinal
plants in the Kabanjahe traditional market, North
Sumatra, Indonesia. Journal of
Ethnopharmacology, 175, 432-443(2015).

. Wijana N., and Rahmawati P.l.,, Short

Communication; Medicinal plants in Ubud
Monkey Forest in Bali, Indonesia: Diversity,
distribution, traditional use and tourism
attractiveness.  Biodiversitas, 21(6), 2455-
2461(2020).

. Abubakar A.R., and Haque M., Preparation of

Medicinal Plants: Basic Extraction and
fractionation procedures for experimental
purposes. J Pharm Bioallied Sci., 12(1), 1-
10(2020).

Cacique A.P., Barbosa E.S., de Pinho G.P., and
Silvério F.O., Maceration extraction conditions
for determining the phenolic compounds and the
antioxidant activity of Catharanthus roseus (L.)
G. Don. Ciéncia e Agrotecnologia, 44(e017420),
1-12(2020).

Gori A., Boucherle B., Rey A., Rome M., Fuzzati
N., and Peuchmaur M., Development of an
innovative maceration techniuque to optimize
extraction and phase partition of narural product.
Fitoterapia, 148(104798), 1-28(2021).

Aji N., Pengaruh pelarut campur etil asetat dan n-
heksan terhadap rendemen dan kandungan
metabolit sekunder ekstrak daun bidara arab
(Ziziphus sphina-christi L). Pharmacoscript,
2(2), 1-8(2019).

Popescu A.E.P., Torralba J., Bonet-Ruiz J., and
Llorens  J., Solvent  screening and
process simulation for vanillin production from
lignin. Chemical Engineering Transactions, 81,
835-840(2020).

Sudding, Salempa P., and Nurhikmabh., Isolation
and identification of ethyl acetate extract


https://repository.naturalis.nl/pub/532496/FM1S1974008001013.pdf
https://repository.naturalis.nl/pub/532496/FM1S1974008001013.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7398001/

780 Rosalina et.al.

secondary metabolite compound of kayu jawa
bark (L. Coromandelica). J. Phys.: Conf. Ser.,
1899(012035), 1-9(2020).

23. Simorangkir M., Nainggolan B., Silaban S.,
Secondary metabolites phytochemical analysis of
n-hexane, ethyl acetate and ethanol extracts of
sarang banua (Clerodendrum fragrans Vent
Willd) leaves. Proccedings of the 5" Annual
Internationa Seminar on Trends in Science and
Science Education, pp 1-8 (2018).

24. Surya A., and Wira B.D., Toksisitas Ekstrak
Metanol Daun Ketapang (Terminalia catappa)
Terhadap Larva Artemia salina Leach
Menggunakan Metode Brine Shirmp Lethality
Test (BSLT). Jurnal Analis Kesehatan Klinikal
Sains , 6(2), 43-47(2018)

25. Bouothmany K., Bourhia M., Aoussar N., Attaleb
M., Salamatullah A.M., Nafidi H.B., Mellouki F.,
Mzibri E., Soud M.A., and Benbacer L., Leaf
extracts of Cistus ladanifer exhibit potent
antioxidant and antiproliferative  activities
against liver, prostate and breast cancer cells.
Appl. Sci., 12(860), 1-14(2022).

26. Elsyana V, Bintang M., and Priosoeryanto B.P.
Cytotoxicity and antiproliferative activity assay
of clove mistletoe (Dendrophthoe pentandra (L.)
Miq.) leaves  extracts.  Advances in
Pharmacological Sciences, 1-6 (2016).

27. Meyer B.N., Ferrigni N.R., Putnam J.E.,
Jacobsen L.B., Nichols D.E., and McLaughin
J.L. Brine shrimp: a convenient general bioassay
for active plant constituent. Planta Medica, 45,
31-34(1982).

28. Pisutthanan, Sirintorn. Brine shrimp lethality
activity of thai medicinal plants in the family
meliaceae. Naresuan University Journal, 12(2),
13-18(2004).

29. Asem A., Pouyani N.R., and Escalente, P.D.L.R.
The genus Artemia Leach. Lat. Am. J. Aquat.
Res., 38(3), 501-506(2010).

Egypt. J. Chem. 66, No. SI 13 (2023)



