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Abstract

Sansevieria trifasciata Prain is known to contain phytochemical compounds and has the potential to
treat various diseases. A systematic review was conducted by searching articles on Google Scholar,
PubMed, NCBI, and Science Direct to gather information on identified chemical compounds and the
pharmacological test results of S. trifasciata Prain leaves, both in vitro, in vivo, and in silico. The
results showed that phytochemicals were derivatives of the flavonoids, alkaloids, steroids, saponins,
glycosides, polyphenols, and fatty acids groups. These phytochemicals exhibited pharmacological
properties, including antidiabetic, antibacterial, anticancer, antihelminthic, antimalarial, antifungal,
antioxidant, antiwound healing, antianalgesic, and antiallergic properties. Acute toxicity tests indicated
that S. trifasciata Prain. was safe for use, with an LCs value exceeding 2000 mg/kgBW. We can
conclude that Sansevieria trifasciata Prain. is a potential herb as medicine to treat various diseases
based on its chemical compounds.
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Sansevieria trifasciata Prain.: Review Kandungan Senyawa Kimia dan
Aktivitas Farmakologi

Abstrak

Sansevieria trifasciata Prain. diketahui mengandung senyawa fitokimia dan memiliki potensi untuk
mengobati berbagai penyakit. Sebuah tinjauan sistematis dilakukan dengan mencari artikel di Google
Scholar, PubMed, NCBI, dan Science Direct untuk mengumpulkan informasi tentang senyawa kimia
yang teridentifikasi dan hasil uji farmakologis daun S. trifasciata Prain., baik secara in vitro, in vivo,
maupun in silico. Hasil menunjukkan bahwa fitokimia tersebut adalah turunan dari golongan flavonoid,
alkaloid, steroid, saponin, glikosida, polifenol, dan asam lemak. Senyawa-senyawa ini menunjukkan
sifat farmakologis, termasuk sebagai antidiabetes, antibakteri, antikanker, antihelminthik, antimalarial,
antijamur, antioksidan, penyembuhan luka, anti-nociceptive, dan antialergi. Uji toksisitas akut
menunjukkan bahwa S. trifasciata Prain. aman digunakan, dengan nilai LCso >2000 mg/kgBB. S.
trifasciata Prain. adalah tanaman herbal potensial sebagai obat untuk mengobati berbagai penyakit
berdasarkan senyawa kimianya.

Kata Kunci: Kandungan kimia, Lidah mertua, Review,
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1. Introduction

Indonesia is one of the megabiodiverse
countries in the world.! The abundance of
flora species that grow is utilized by the local
community for medicinal purposes. This is
associated with fewer side effects compared
to the use of conventional medicine.?
Furthermore, the multitude of flora species
serves as a refuge for exploration and
development of new drugs, along with
molecular studies. One of the plants utilized
by the community for medicinal purposes
is the snake plant, scientifically known as
Sansevieria trifasciata Prain.

The Sansevieria trifasciata Prain.,
commonly used as an ornamental plant
originating from the tropical African
continent, is now widely found in Indonesia.
S. trifasciata Prain. is rich in phytochemical
compounds.**3¢78 The compounds found in
S. trifasciata Prain are known to influence
its pharmacological effects on various
diseases.® 10112131415 The empirical evidence
of these pharmacological effects has been
extensively demonstrated through in vitro
and in vivo studies.

Although some studies examining
the compound content and pharmacological
effects have been conducted, published
reviews on this matter are still limited and
the presented data do not yet include recent
research on either the compound content or
its pharmacological effects. Additionally,
to our knowledge, S. trifasciata Prain. does
not have a monograph in Indonesian herbal
pharmacopoeias, leading to a lack of relevant
information regarding the compound content
and pharmacological effects of this plant.
Therefore, this article conducts a review
on the phytochemical and pharmacological
activity of Sansevieria trifasciata Prain.

2.  Method

The systematic review was conducted to
identifyfullthephytochemicalsandtherapeutic
potential from Sansevieria trifasciata Prain.
The following databases were searched,
from earliest available date: Google Scholar,
PubMed, NCBI, Science Direct. The articles
used from international and national journals
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with keywords “sansevieria trifasciata
Prain., “mother-in-law's tongue leaves”,
“Dracaena trifasciata (Prain) Mabb.” The
article search yielded 292 articles, including
research articles, proceedings papers, and
reviews. All identified articles were read, and
a sorting process was conducted based on the
topics of phytochemical and pharmacological
activity, and these were articles from the last
10 years. The separation process resulted in
44 articles which were subsequently used in
this review." All articles were then input into
reference management software (Mendeley)
to eliminate duplicate entries.

3.  Result and Discussion
3.1. Taxonomic classification

Kingdom Plantae, Division
Spermatophyta, Subdivision : Angiospermae
(Monocotyledonae), Ordo : Lyliales, Family
: Agavaceae, Genus : Sanseivieria, Spesies :
Sanseivieria trifasciata Prain.'®

3.2. Common names

Snack plant, mother in-law tongue,
devil’s tongue, bow string hemp, snake’s
tongue,'” Dracaena trifasciata  (Prain.)
Mabbl18, Lidah mertua (Indonesia), Letah
menyawak (Sumatera), Pacing towo (Jawa),
Mandafika (Madura)."

3.3. Traditional Uses

The leaves of Sansevieria trifasciata
Prain. was used traditionally as medicine
for various types of dis—eases, such as
colds, diarrhea, coughs, respiratory tract in-
flammation, venomous snake bites, and hair
growth.? The indigenous people of Perak,
Malaysia, use this plant for the treatment of
earaches, swelling, boils, fever, and wound
dressings.?! The leaves and rhizomes of
Sansevieria trifasciata Prain are traditionally
used for bronchitis, asthma, food poisoning,
toxaemia, cough, snake bites, and insect
bites.”? In addition, this plant can be used
for earaches, stomach wulcers, jaundice,
pharyngitis, itching on the skin, urinary tract
diseases, analgesic, and antipyretic purposes.
In Bangladesh, the whole plant is used for the
treatment of alopecia, malaria, as a tonic, and



for snake bites, sprains, bruises, boils, and
abscesses.?

3.4. Phytochemical compounds

The exploration of the chemical
content of Sansevieria trifasciata Prain. has
been extensively conducted. The identified
compounds include (Tabel 1.). The alkaloid
derivative compounds are 1-Acetyl-B-
carboline, methyl pyrophaeophorbide A and
oliveramine. Derivate of flavonoids is (2S)-3’,
4'-Methylenedioxy-5, 7-dimethoxyflavane.
Other compound are 1-Acetyl-f-carboline,
digiprolactone, and  trichosanic  acid
7. The derivative pyridone alkaloid 1is
5-methyl-11-(2-oxopyridin-1(2H)-yl)
undecaneperoxoicacid.”®  The  identified
compounds in the extract and fractions
of Sansevieria trifasciata Prain. include
flavonone, isoflavone, imidazole alkaloids,
pheophorbide A, polyphenol coumarin,
polyphenol hydrocoumarin, and saponin.®
Citronellol, 7,8-Epoxylanostan-11-0l, and
3-acetoxy, as well as derivatives of fatty
acids 24. Gallic acid, protocatechuic acid,
p-hydroxybenzoic acid, catechin, chlorogenic
acid, caffeic acid, syringic acid, vanillic acid,
ferulic acid, rutin, apigenin-7-glucoside,
rosmarinic acid, cinnamic acid, quercetin and
kaempferol.®

3.5. Pharmacological Properties

Research related to the pharmacological
activities of the Sansevieria trifasciata Prain.
plant has been widely reported, including
for the treatment of degenerative diseases,
infectious diseases, diseases related to
inflammation, allergies, and alopecia. Here,
we present a review of these pharmacological
activities.

a.  Antidiabetes mellitus

The antidiabetic activity of S. trifasciata
Prain leaves has been reported in several
studies. In vitro assay on the a-amylase
enzyme using ethanol extract showed that the
crude extract could inhibited the a-amylase
with an ICso of 158.31 ppm. The ICso value
of the standard positive control, acarbose,
was 42.7 ppm. The o -amylase enzyme plays
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a role in the digestion of carbohydrates into
monosaccharides that are absorbed by the wall
of the small intestines. Inhibiting this enzyme
is one of the expected mechanisms in the
treatment of diabetes from the sample drug.
The ability to reduce blood glucose levels
from S. trifasciata Prain. is thought to be due
to its antioxidant properties.” In a different
in vitro study, an assay was conducted on
the a-glucosidase enzyme. The treatment
groups were divided into 4, namely groups
given water extract, 70% ethyl acetate, 70%
ethanol, and acarbose. The results showed ICso
values for each group in the order of >50000;
4708.71; 15161.72; 0.25 ppm, respectively.
These results indicate that the smallest ICso
value was for acarbose, followed by the
ethyl acetate fraction. Therefore, the ethyl
acetate fraction shows promise for further
development as a potential medication.'

In vivo assay of the extract on Rattus
norvegicus L. has also been reported in
several studies. Diabetic animals using the
oral glucose tolerance assay method showed
that the administration of a mixture of leaf
and rhizome extract at a dose of 100 mg/
kgBW and glibenclamide could significantly
decrease (P<0.001) blood glucose levels after
15 days of treatment, with blood glucose
values of 80.22 mg/dL for the extract group
and 72.29 mg/dL for the glibenclamide
group. Furthermore, the results of the glucose
tolerance test after 2 hours of administering
extract doses of 50 mg/kgBW and 100 mg/
kgBW were 96 mg/dL and 78.5 mg/dL,
respectively.” In a different study, in vivo
assay using sucrose modeling given to Rattus
norvegicus showed that ethanol extract of S.
trifasciata Prain. has the potential to lower
blood glucose levels. The dose of ethanol
extract at 0.083 g/kgBW exhibited the lowest
blood glucose level, which was 86 mg/dL,
followed by the glibenclamide group, extract
dose of 0.0083 g/kgBW, and doses of 0.041
g/kgBW, with blood glucose values of 60.67,
53.34, and 45.67 mg/dL, respectively."" In a
different study conducted on alloxan-induced
diabetic animals, the administration of S.
trifasciata Prain. extract obtained through
decoction processes showed that groups given



doses of 100, 150, and 200 mg/kgBW could
lower blood glucose levels and increase the
density of Langerhans beta-cell granules. '

The mechanism of S. trifasciata
Prain. in lowering blood glucose levels also
can be explained through the approach of
its compound content. One of the flavonoid
compounds in this plant is a derivative of
5, 7-dimethoxyflavane. This compound
has been reported to reduce the effects
induced by streptozotocin, allowing insulin
to be produced again by pancreatic beta
cells through antioxidant mechanisms and
protection of pancreatic beta cells from
damage due to induction.?

b.  Antibacterial

Antibacterial activity of S. trifasciata
Prain. has been conducted, using gram-
positive and gram-negative bacteria. The
result indicated that S. trifasciata Prain had
the potential and effectiveness to inhibit
bacterial growth. A study that examined
extracts, fractions, subfractions, and
isolates against Streptococcus aureus and
Escherichia coli bacteria showed that the
isolate 5-methyl-11-(2-oxopyridin-1(2H)-yl)
undecaneperoxoicacid could significantly
inhibit the growth of E.coli bacteria (p<0.05),
and followed with subfractions, extracts,
and fractions, respectively. Meanwhile,
determination on S.aureus bacteria showed the
smallest bacterial growth in the group given
subfractions, isolates, fractions, and extracts,
respectively. The molecular mechanism
of the isolate indicates the ability to inhibit
B-ketoacyl-ACP synthase enzyme from E.coli
and TyrRS from S.aureus.’ In a different
study, ethyl acetate extract also demonstrated
better effectiveness in inhibiting the growth
of E.coli and S.aureus bacteria with inhibition
zone diameters of 8.50 mm and 8.20 mm,
respectively.?’

Antibacterial assay on Pseudomonas
aeruginosa bacteria using fractions from S.
trifasciata Prain. showed that the fraction
could inhibit the growth of Paeruginosa
with an MIC value of 4 mg/mL. Additionally,
methanol extract could inhibit biofilm
formation by the bacteria by 60% 28. In
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a different study, ethanol extract showed
strong antibacterial activity with an inhibition
zone of 18.3 mm, with Minimum Inhibitory
Concentration (MIC) of 32 mg/mL.* The
n-hexane and butanol fractions can inhibit the
growth of Salmonella sp. and Staphylococcus
aureus bacteria.’® Additionally, the extract
of S. trifasciata Prain. also inhibits the
growth of Bacillus subtilis and Pseudomonas
aeruginosa bacteria.”* Petroleum ether and
ethanol extracts were used to antibacterial
assay against the Staphylococcus aureus,
Proteus vulgaris, Bacillus subtilis, Klebsiella
pneumoniae, Pseudomonas aeruginosa, and
Escherichia coli using the well plate method,
where the Proteus vulgaris, Staphylococcus
aureus bacteria were most susceptible to
ethanol and petroleum ether extracts.'

c.  Anticancer

The leaves of S. trifasciata Prain. have
been used in anticancer studies. A study was
conducted to determine the cytotoxic activity
of petroleum ether and ethanol extracts against
human colorectal cancer cells (HCT-116) and
primary colon epithelial (PCE) cell lines using
the MTT assay method. The results showed
that the ethanolic extract exhibited a lower ICso
value in HCT-116 compared to the petroleum
ether extract. The ICso values for HCT-116
and PCE after 72 hours of incubation were
10.00 pg/mL and 92.9 pg/mL, respectively.
The standard control, fluorouracil, yielded
an ICso value of 10 pg/mL."” In a different
study, ethanol extract was used in cytotoxicity
tests against colon carcinoma cells (CaCOz),
human lung cancer cell line (A-549 cells),
and human hepatocellular carcinoma (HepG-
2 cells). The results showed that the extract
was potent in inhibiting the growth of HepG-
2 cells with an ICso of 81 pg/mL, but it was
not potent against CaCO= and A-549 cells
as the ICso values were > 100 ug/mL.° In a
different study, the extract did not show
cytotoxic activity against hepatic cancer cells
(HepG-2), breast cancer cells (MCF-7), and
intestinal epithelium cells (Caco-2).*! So far,
a specific molecular mechanism explaining
this plant's potential to inhibit cancer cell
growth has not been identified. However, its



chemical components are noteworthy. One of
the compounds found in S. #rifasciata Prain.
is a derivative of 5,7-Dimethoxyflavone.
Studies indicate that this compound can
suppress the growth of HEPG2 liver cancer
cells by causing cell cycle arrest through the
generation of reactive oxygen species (ROS),
impacting the Sub-G1 phase of the cell cycle.
ROS are normal byproducts of many cellular
processes. Cancer cells usually exhibit higher
baseline levels of ROS than normal cells,
due to an imbalance between oxidants and
antioxidants. ROS have a dual role in cell
metabolism: at low to moderate levels, they
function as signaling molecules to stimulate
cell proliferation, migration, invasion, and
angiogenesis, while at high levels, they
cause damage to proteins, nucleic acids,
lipids, membranes, and organelles, leading
to cell death.”> The study showed that 5,7-
DMF has been reported to generate reactive
oxygen intermediates in cancer cells, with
their percentage increasing over time. The
accumulation of intracellular ROS leads to
the disruption of the mitochondrial membrane
potential, the release of cytochrome c into
the cytosol, subsequent activation of the
caspase cascade, and ultimately, apoptosis.*
The B-carboline derivative compounds found
in S. trifasciata Prain. are also suspected to
play a role in its anticancer activity. A study
showed that B-carboline can stimulate DNA
intercalation and interact with the enzyme
GPX4, topoisomerases, and kinases needed
for cancer cell replication.** Further research
is needed to assess the anticancer activity of
this plant.

d.  Anthelmintic

Research on Fasciola hepatica indicates
that S. trifasciata Prain. has anthelmintic
potential. The study results show that all the
studied dosages of 200mg/mL, 400mg/mL,
and 800mg/mL exhibit anthelmintic activity,
with mean death times of 97.83, 55.00, and
18.33 minutes, respectively, compared with
albendazole as the standard with a mean
death time of 15.00 minutes. The anthelmintic
activity of the plant extract was comparable to
that of albendazole at a dose of 800mg/mL.*
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e.  Antimalarial

Sansevieria trifasciata Prain  has
antimalarial activity. A study conducting an
antiplasmodial assay of the extracts revealed
that the ethyl acetate extract exhibited
stronger suppression against Plasmodium
falciparum with an ICso value of 21.29 ng/
mL compared to the ethanol extract with an
ICso value of 21.29 pg/mL. It is suspected
that the compound phytol plays a role in
this antimalarial activity.*® Furthermore,
B-carboline alkaloid derivatives found in S.
trifasciata Prain. can inhibit DNA synthesis
by intercalating DNA base pairs. Therefore,
this compounds have the potential to inhibit
parasite growth by disrupting parasite DNA
synthesis.?’

f. Antifungal

Research reporting on the antifungal
activity of Sansevieria trifasciata Prain. is
still very limited. One study indicates that
Sansevieria trifasciata Prain. shows potential
in inhibiting the growth of Candida albicans.
Administration of the ethanol extract of S.
trifasciata Prain. at a concentration of 90%
can suppress fungal growth with an inhibition
zone of approximately 21 mm, approaching
the effectiveness of the positive control.*®
The ability to inhibit the growth of the fungus
Candida albicans has also been reported in an
emulgel preparation containing a mixture of
S. trifasciata Prain and C. longa Linn. In this
emulgel preparation, three formulations were
made with varying amounts of S. trifasciata
Prain: 0%, 5%, and 10% 39. In a different
study using root and leaf extracts, it was
shown that a leaf extract at a dose of 1000 pg/
mL could inhibit the growth of Penicillium
italicum by 21.7%.%°

g.  Antiallergic

The ethanol extract of S. trifasciata
Prain. can be used as an antiallergic. Groups
of rats given ethanol extract at doses of 100
and 200 mg/kg body weight, orally, showed a
significant decrease (p<0.05) in eosinophils,
neutrophils, and monocytes induced by milk,
with respective counts of 8.60, 6.60, and



42.40 (x10c/pl) after treatment with ethanol
extract at 100 mg/kg body weight, and 7.80,
7.00, and 39.80 (x10c/pl) after treatment
with ethanol extract at 200 mg/kg body
weight. In addition, ethanol extract can also
prevent passive and active skin anaphylactoid
reactions. It prevents compound 48/80
from inducing degranulation of sensitized
mesenteric mast cells, and significantly
inhibits the formation of pedal edema due
to histamine. Initial treatment with ethanol
extract inhibits the Schultz-Dale reaction
in the experimental rabbit ileum and also
exhibits strong antioxidant activity.*

h.  Wound Healing

Wound healing is a complex process
that occurs in the body to repair tissue
damage after an injury. This process involves
several distinct stages, all of which work
together to ensure that the wound is closed
and the tissue returns to its normal function.*
Several studies have investigated the wound
healing properties of S. trifasciata Prain.
Extract formulations of S. trifasciata Prain.
in gel form were applied to mice, and the
results demonstrated that formulas containing
15%, 20%, and 25% extract concentrations
promoted faster wound closure. The group
of animals treated with the 25% formula
experienced faster wound closure compared
to the group treated with octenidine gel as the
positive control.*?

1. Antioxidant

The S. trifasciata Prain. shows
antioxidant activity. A study was conducted
to assess lipid peroxidation activity using
the 2-thiobarbituric acid reactive substances
(TBARS) method. The results indicate that
the extract can increase TBARS levels by
51.6%.% In another study, the ethanol extract
was tested using the DPPH method, showing
very strong antioxidant activity with an IC50
value of 49.72 ppm.* In a different study,
the ethanol extract also exhibited very strong
antioxidant activity with an ICso value of
9.44 ppm.* However, in a different study,
the ethanol extract showed weak antioxidant
activity with an ICso value of 503.4 ppm,
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which is believed to be due to differences
in the drying process of the snake plant
leaves. Drying in an oven at a temperature of
60°C for 26 hours allows prolonged contact
between the sample and heat, leading to
the degradation of active compounds that
function as antioxidants (Hutabarat et al.,
2023). The difference in extraction methods
also affects the antioxidant capacity of S.
trifasciata Prain. The extract obtained from
the decoction process shows a lower total
antioxidant activity (15.97 mg C/g) compared
to the extract obtained from the microwave-
assisted method (16.88 mg C/g).*’

J- Antialopesia

Sansevieria trifasciata Prain. has been
traditionally used for promoting hair growth.
Supporting research has also been conducted,
indicating that the extract can stimulate hair
growth.*** In another study, the extract and
hair tonic of S. trifasciata Prain. were found
to be effective in promoting hair growth in the
test animals.”® The separation of compounds
from the extract of S. ftrifasciata Prain.
resulted in six subfractions, which were
then used in antialopecia testing on rabbit
test subjects. The results indicated that the
administration of subfractions could enhance
hair growth in rabbits. This is associated with
their ability to increase the anagen:telogen
ratio. Based on histological examination,
subfraction C increased the anagen:telogen
ratio to 8.26:21.79%, showing statistically
comparable effectiveness  (p>0.05) to
minoxidil.>® The results of compound
identification in S.#rifasciata Prain. using LC-
MS/MS show the presence of compounds
such as Methyl pyrophaeophorbide A, (2S)-3,
4'-Methylenedioxy-5, 7-dimethoxyflavane,
oliveramine, and  1-Acetyl-B-carboline,
indicating a good binding affinity with the
androgen receptor,” In a different study, it
was found that Oliveramine and Methyl
pyropheophorbide A can inhibit the enzyme
Sa-reductase.™

k. Toxicity
Research related to the toxicity of
Sansevieria trifasciata Prain. has been



conducted previously. Ethanol extract doses
of 500, 750, 1000, 1500, and 2000 mg/kg
were orally administered to rats for acute
toxicity assay. The results indicate that the
administration of ethanol extract did not
cause death or changes in behavior and toxic
symptoms either immediately or during the
96-hour observation period. Therefore, the
LDso is considered to be greater than 2000 mg/
kg.”? The same findings were also reported in
a different study, where chloroform extract
was used in testing to assess acute toxicity
in rats. The results indicated that a dose of
2000 mg/kg body weight given for 14 days
did not show any signs of toxicity in terms
of body weight, core temperature, individual
and social behavior, food and water intake,
as well as hematological profile, clinical
biochemical parameters, and relative organ
weights (visceral organ index).**

4. Conclusion

This review provides an overview of the
phytochemical content and pharmacological
activities of Sansevieria trifasciata Prain. The
plant part commonly used in pharmacological
studies is the leaf. The identified chemical
constituents include compounds from the
groups of flavonoids, alkaloids, steroids,
saponins, glycosides, polyphenols, and
fatty acids. These compounds contribute
to its pharmacological activities, such
as antidiabetic, antibacterial, anticancer,
antihelminthic, antimalarial, antifungal,
antioxidant, antiwound healing, antianalgesic,
and antiallergic properties. However, it is
emphasized that more clinical studies are
necessary to assess the safety and efficacy
of this plant in treating various conditions.
Further research is also needed to determine
if there are any toxicological implications
associated with the prolonged consumption
of high doses of Sansevieria trifasciata Prain.
extract.
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